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Now a 2 volt super-power valve with the
wonderful Mullard P.M. Filament!

This new 2 voltsuper power valve completes
the series of .2 volt valves. It is the only
one of its kind and in the last stage of
L.F. amplification handles powerful signals
with ease, ‘giving pure, majestic volume.
Every user of 2 volt walves will welcome
the improved reception given by this new
Mullard Master Valve.

The Mullard P.M. 252 rec. 20/-

Attached to this and to every Mullard P.M.
product is the Mullard label, 'your assur-
ance of satisfaction.

Mullard !

THE - MASTER - VALVE

Advt. The Mullard Wireless Service Co., Ltd., Mullard House Dennark Street, London. W.C.2.
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FREE

CIRCUITS FOR THE NEW

MARCONI S-625 VALVE

A transformation in high-freGuency amplification comes in with the startling
I. .2

By this an amplification
A 5-valve re-

development of the Marconi S.625 Shielded Valve. :

* of 30-50 is possible for every H.F. stage, with absolute stability and uniform
cfficiency over a very wide range of wavelength. Two stages—using these
new valves—have no difficulty for the constructor and, incorperated in these

1 A

Marconiphone circuits, develop amazing sensitivity.
Two of these ultra-modern circuits arc offered to the constructor. A FREE

T. 1. d-valve - constructional booklet, including bluc-print for either receiver, will be posted ~ T:2.

ceiver, ‘including 1 H.F.
stage,  Both sensitivity
and purity of reproduc-
tion are excellent. Simple
to construct, incorporat-
ing one S.625 shiclded

valve.

to everyone sending the coupon.
desired, for a nominal charge of 6d.

MARCONIPHONE

The other booklet will also be supplied, if

ceiver, incorporating two
S.625 shielded valves.
Essentially a long-distance
set.  Stations hundreds
of miles away can be
tuned in with complete
stability.

To the MARCONIPHONE Co., Ltd. (and reduced), 210-212, Tottenham Court Rd., London, W.1." "

Please send me free constructional booklet, including blue-print for circuit
for the other boollet

TOWN

I am also enclosing........cmmmnn
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entirely off the

E.L.Mains

The illustration shows the new Met-Vick 5
with the eliminators contained in the side
cupboards. It can be plugged into a
lighting circuit just like any other Electric
appliance. - If used with H.T. and L.T.
batteries these can be accommodated in
the cupboards.  The circuit employs two
phase-balanced and stabilized H.F. stages
before the detector, and two resistance
coupled L.F. stages.

Operation is extremely simple, the local ‘station
can be easily cut out and a wide range ef
alternative programmes obtained.

Special attention has been paid to running costs
which are remarkably low.

The Met-Vick 5 is a really beautiful instrument and
while a distinct advance on any 1926 model it stil
remains at a reasonable price. Obtain Le

4117/9 for complete range of prices.

November, 1927

Battery

Met-Vick Battery Eliminators are supplied in two models, one
for providing filament current and the other for anode and grid
currents, by Plugging in on electric light mains. 7he H.T.-G.B.
Model provides a high voltage (up to 250 V.) for the last valve
(ensuring a large volume without distortion). It is fitted with
a switch, a protective fuse and a distributor panel enabling it to
be used on various supply voltages of 40-100 periods. Grid Bias
tappings at 5, 10, 15 and 20 volts.

Thez smoothing system is of exceptional efficiency. The elimin-
ator can therefore be used successfully with multi-valve and the
most sensitive sets even in districts where there are considerable
irregularities in the electrical supply.

The L.T. Model gives an output of 5 amperes at 4 volts and a
potentiometer ensures complete absence of hum. Obtain
copy of List 7117/8.

MET-VICK

(COSMOS)
METRO-VICK SUPPLIES LIMITED

(Proprietors: Metropolitan-Vickers Elec. Co. Ltd.)

155 Charing Cross Road - LONDON, W.C. 2
P
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AAstatic-Non-Parasitic)

Coils

A CLEVER SOLUTION OF A
DIFFICULT PROBLEM.

Patents pendiug.

Designed to overcome in a simple
manner the three difficulties associa-
ted with high frequency amplification
namely: Magnetic coupling between
coils,Stabilisation,and Parasitic Oscill-
ation. The first named is prevented by
Astatic winding, obviating the necessity for
metal screens with their disadvantages, the
second is obtained by centre and quarter-
tappings accommodating valves of various
impedances, and the thitd is avoided by bal-
anced sclf-damping windings, thus dispensing
with the expensive double condenser and
resistance method previously used.

List 4117 /8 gives full details and prices.

Resistance Coupling Units

Thousands of radio enthusiasts are loud in their praises of “ Cosmos ” (Met-Vick)
" Resistance Coupling Units. L.F. stages coupled by means of these Units result in

clear Loud Speaker reproduction without distortion. The ‘V’ type unit can now be
supplied fitted with the new ‘Met-Vick® A.C. Valve Socket for use when building a

set for working off the E.L. mains. The A.C. Valve-socket is also supplied separ-
ately for panel or baseboard mounting. Obtain List 711718 for full details asd prices.

MET-VICK

(COSMOS)
METRO-VICK SUPPLIES LIMITED

{Proprictors : Metropolitan-Vigkers Elec, Co. Ltd.}

155 Charing Cross Road : : LONDON, W.C Z

R
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THE EDITOR’S CHAT

In which Percy W. Harris, M.LLR.E., the Editor of the * Wireless Constructor,” deals with some
aspects of the reception of 5 G B, and other interesting radio topics of the moment.

DAVENTRY Juxior is already
sharpening the wit of thousands

of experimenters, who find
perhaps for the first time that they
have, as far as strength is concerned,
the  equivalent of two * local”
stations, so that if they wish to get
one satisfactorily clear of the other,
their set must be really selective. 1f
the set you are at present using gives
trouble in this regard, now is an
excellent opportunity to build some-
thing quite new.

“D.X.” Reception

In order to meet the experimental
requirements of all our readers,

designs of practically every type of ‘

receiver are published during the
year. Which of these types will fo.m
the starting point of your own
experiments depends upon the type
of work you wish to do.
Many constructors

powers of their receivers.
of the local station has no attraction
for them. It is so easy that it
scarcely seems worth while. The
reception of distance stations, how-

ever, in any number and in good
volume with quality, is something’

different.

Experiments With Aerial

A very interesting line of experi-
ment, if you have built a receiver with
really efticient high-frequency ampli-
fication so as to bring in distant
stations, is to see what alterations in
your aerial and earth conditions bring
about the greatest improvements in
general reception. Indeed, there is
still a great deal to be done and much
pleasure to be obtained in experiments

with both outdoor and indoor aerials.
Far too much attention is devoted to
the set itself and far too little to the
humble wire which serves as a
collector.

For example, I am convinced that
many owners of really sensitive four-
or five-valve sets use them with far

to identify than one which gives loud
signals to the accompaniment of
almost as loud crashes, bangs and
crackles.

With crystal sets, of course, the
largest possible aerial should be used,
for here we are dependent entirely
upon the amount of incoming energy

devote their [}
time to improving the distance-getting || '
Reception |i

*

Wireless Aid for Airmen. This radio equipment, which has just been installed
at Artington, U.S.A.,broadcas!ts weather news and forceasts to aviators in flight.

too big aerials. Large, high aerials
are great  collectors of static inter-
ference and those electrical discharges
which cause the rumblings, crashes
and cracks on certain evenings,
particularly during summer-time. The
aim of all our experiments should be
to get the highest ratio of signal to
background noise, and a station of
medium strength against a practically
inaudible *“ background " is far easier
6

we can intercept and we have not, as
in valve sets, powers of amplification
at our disposal.

Have you ever tried entirely dis-
connecting your aerial and joining
the earth lead to the aerial terminal ?
You will be surprised what can be
brought in with such an arrangement.
Excellent work can alsoe be done by
burying a carefully insulated wire
(the wire sold as* aerial lead-in ”’ and
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The Editor’s Chat—continued

very thickly covered with rubber is
best). If care is taken to prevent the
wire coming in contact with the earth
at any point—the end of the wire
buried in the ground should be sealed
with insulating tape or Chatterton’s
compound—and if an ordinary buried
earth connection is used, a great deal
of interesting information can be
gathered. Buried aerials are by no
means new, but for some reason or
other they have received little atten-
tion from the amateur.

Sets in this Issue

As promised in our last issue, a full
deseription is now given of a three-
valve set utilising the new screened
valve, particulars of which were first
made public last month. Owing to
the very great high-frequency amph-
fication given by “this receiver it is a
particularly suitable type to use for
the experiments described above.

The four-stage set described by
Mr. K. D. Rogers in this issue should
be carefully examined by all readers,
even those who do not contemplate
building so ambitious a set, for there
are a number of very unusual features
in its design.

Short-wave. enthusiasts—a large
and rapidly growing band—are
catered for in the article by Mr.
Thomas describing a short-wave
adaptor. 1 have arranged for Mr.
Thomas to follow this up in the
succeeding issue with a full description
of experiments possible with it. We
are fast approaching the time of the
year-when short-wayve reception is at
its very best, and readers may be sure
that all the latest developments of
this form of reception will be described
to them.

As much of the information giren in the §
columns of Um paper concerns the most recent_
developments in the Radio rworll; some of the
arrangements and specialilies des:ribed may le
the guliect of - Letters Paten!, and the amatenr
sand-the trader would be well- advised to-obtain
permission of ,the patentees o use the palenls
before doing so.

Every editor of a wireless journal
receives a constant stream of questions
relating to low-frequency transformers
and the “ ratios " to use. An experi-
menter when building his own receiver
frequently finds that he is offered a
choice of several ratios in the same
make of transformer, and is quite
puzzled as to which to choose. The

_ real trouble in this, as in many other

wireless matters, is that we have
grown up to the use of a highly
unfortunate phraseology. For ex-
ample, a ““ three to one ™ ratio means
that the number of turns in the
sesondary winding is three tiines as
great as in the primary, and a “six
to one,” six times, and so forth.

Transformer ‘ Ratios”

The secondary of every transformer

should have the largest number of
turns practicable so as to get the
maximum step-up effect. The primary
on the other hard should be designed
to have a suitable impedance for the
detector or amplifier valve used with
it. It will thus be scen that the user is
concerned not with the particular
ratio of turns in the primary and
secondary, but with the primary im-
pedance, and I am going to suggest
that in futurc transformers be desig-
nated  high,” “ medium,” and “low ”
impedance, instead of by the illogical
number-ratio method.

If this scheme should be generally
adopted the user will be saved a great
deal of trouble, because he would
almost automatically choose a high
impedance transformer with a high
impedance valve (such as is used for a
detector) and a medium impedance
transformer to follow a note magnify-

ing valve of the usual type. Seeing
that crystals have a much lower im-
pedance as a general rule than de
power valves, he would naturally
choose a low impedance transformer
to follow a crystal detector.

I should be very pleased to receive
the views of readers on this matter for
publication in these columns, and the
views of transformer manufacturers.
will also be welcomed. Any step which
will serve to remove difficulties fromr
the path of the experimenter is, I
think, worthy of our most careful
consideration.

#******************3‘;

¥  SHORT-WAVES 2
3 FOR EMPIRE ¥
% BROADCASTING %
LT ST e T

Sir,—While testing a short-wave
supersonic set which I constructed
very much as advised by Mr. L. H.
Thomas in the WireLEss Cox-
sTRUCTOR for June, 1927, at 2.30 p.m.
this afternoon, I was pleasantly
surprised to “ hit upon” the new
Langenberg short-wave transmission,
and listened, off and on, to a most
enjoyable musical programme at full
head phone strength until 5 p.m.

This result indicates that before
very long it will not be necessary to
wait up until the early hours of the
morning in order to enjoy European
programmes, and that good reception
during the daytime on short waves
may be confidently anticipated.

Yours, etc.,
A. J. LaxcLEY MoOOXE.

The Priory, Madras,

The hobby of Phil Scoti,
the heavy-weight champion,
is wireless—he likes plenty
of punch!
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][N last month’s WinrLEss Cox-
STRUCTOR I promised a design
for a three-valve set utilising the

new screened valve which has aroused
so much interest at the show. Photo-
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latest transformers, giving excellent
amplification of both the low and the
high tones, the quality of reproduc-

tion is up to the best of modern °

standards.

- @/ 74/

Y

3

o
S
[

@+7+2
J

&/ 7+3
[ VAo

/
i
oilg -

B . e

THEQRET/CAL CIRCUIT.

X./80

graphs were given showing the re-
ceiver in its * semi-final ’ form, and
as at the time of writing the article
exhaustive tests bad not been com-
pleted, the complete design was not
publishcd. The receiver has now
passed all tests, and full construc-
tional details and photographs are
therefore available in this article.

Remarkable Results

Before giving the experimenter
particulars of how the receiver can
be constructed, perhaps I had better
tell you of the results obtainable
with the set, and how it comparcs
with others. The photograph of the
front of the receiver shows that there
are but two tuning dials, the knob on
the extreme right being used for
controlling reaction. The two dial
readings come approximately the
same for a given station, so that
searching for distant stations is an
easy matter. There is no particular
novelty about the detector stage,
and the audio-frequency stage is
quite normal. By using oné of the

The novelty, obviously, lies in the
high-frequency stage, in which the
new screened-grid valve is used. Mr.
Jamecs, in his excellent article in the
current issue, will tell vou a great

deal about the valve itself, and his

A _qéncral view of the set with
valves and coils. in position.
the screeninig and the binocutar coils.

7

Note

A sensitive receiver employing one of the new shielded-

grid valves.

By PERCY W. HARRIS, M.LR.E.

experiments with it, so that I need
not deal here with its actual opera-
tion. By its use, the set is given a
radio-frequency magnification pre-
viously unobtainable with a single
high-frequency stage and.equal to
practically two ordinary stages. This
means, of course, that distant stations
can be brought in with remarkable
volume and purity. At Wimbledon
the reproduction in broad daylight
from Langenberg and Bournemouth
is of ample loud-speaker strength;
while after dark dozens of Continental
stations are brought in at such
a strength that the set must be de-
tuned to.bring the sound down to a
comfortable level.

Equal to Four Valves

In view of the large number of
stations working, the variations of
conditions from night to night, and
the fact that you never know which
Continental stations will be hetero-
dyned, I am inclined to discount the
value of a list of * stations heard.”
The great jov of this receiver lies not
so much in the number of distant
stations it will bring in (any gocd
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A “Three” for the New Valve—continued

three-valve receiver should bring in
scores in these days), but in the fact
that these distant stations can be
adequately received without bringing
the set near the very verge of oscilla-
tion with the accompanying sacrifice
of purity. Other experimenters who
have visited my laboratory all tell
me, when listening to this receiver,
that they have never before heard
a three-valve set which gives such
good results on distance, and that in
their opinion the results are quite
equal to the best four-valve sets they
have heard.

The mere fact that the receiver
gives such great high-frequency mag-
nification makes it far more important
than usual to design the high-fre-
quency portion with the greatest care.
For this reason I would suggest that
those experimenters who construct
the receiver adhere to the actual
components used in the high-fre-
quency portion of the circuit. In

B
‘1
i

particular, the variable condenser
shown should be used, as it was
chosen, not because it was any better
electrically than other high-grade
condensers, but because its physical
dimensions were small. Any good
make of variable condenscr can be
used for detector tuning, and for re-
action, provided the swing of the
moving plates is not such that one
condenser will interfere with the next.
Similarly, any good make of radie-
frequency choke and aundio-frequency.
transformer can be used. I have tried
several makes of radio-frequency
choke in this set and all work equally
well.

The Valves Used

The screened-grid valve can be ob-
tained either from Marconi’s or from
the Osram people. It is known as the
8.625. For the detector any good
6-volt detector valve can be used, and
for the note magnifier eithema 6-volt

A photo taken froms the Hl‘?. em_l_of:-th‘e “%et. The H.F. slu‘cldcd-‘g'rid and anods
leads can be seen projecting over the top of the screen-

8

[T

COMPONENTS REQUIRED.

{ Standard 16 in. X 8 in. panel. (Resiston,

-Ebonart, Pilot, Trelleborg, etc.
The new Paxolin panels sold by
Messrs, Wright & Weaire, and the
panels sold by British Celanese,
Ltd., are also equally sultable.)

cabinet to take a baseboard 8% in.
deep. (That shown is Caxton. Any
of the leading makers of radio
cabinets will supply you with
suitable cabinet.) -

1 terminal strip 12 in. long, with

twelve terminals as marked in the
wiring diagram.

i 2 variable condensers, ‘0005 mfd. and

one of ‘0003 mfd. (Bowyer-Lowe
‘* Popular »’ type.)

i 2 Indigraph dials. (Igranie Eleetric Co.)
: 1 standard 1}-in. knob for reaction

condenser.

1 on-and-off switch. (L. and P., Igranie,

ete.)

i 3 baseboard-mounting resistors to .
E (Ten ohms isa :

suit valves used.
suitable value for the sereened valve.

The other two should be chosen :

aceording to the detector and audio-
frequency valves you seleet.

..........................
e IO LITE LIS U SPLAPR Bettavaiactaem b o

Re- :

member that you must use 6-volt :

valves in this receiver,

as the :

sereened-grid valve has a 6-volt :

filament.)

note-magnifying stages any of the
standard anti-phonic - sockets are

3 valve sockets. (For the detector and

suitable, such as Benjamin, Lotus,
Wearite or the new Bowyer-Lowe. :
For the screened-grid valve I have :
used a Bowyer-Lowe ‘ Antipong >’ :

socket, for reasons which will be
explained in the article.)

2 standard 6-pin coil bases. (Lewcos.)
1 Alcoa aluminiuin screen (Rothermel). :

Any piece of aluminium or copper
sheet measuring 6in. X 4 in., with
means of securing it to the base- :
board, will do here, but the Alcoa :
sereen is in a very convenient form. :

1 -0003 mfd. grid condenser with :

clips for series grid-leak attach- :
ment. (Dubilier with special series :
elips, Lissen with Lissen Combinator, :
or any other similar arrangement.) :

: 1 2-megohm grid leak.

(SPECIAL NOTE.—The grid leak

: MUST NOT BE CONNECTED :
i ACROSS the condenser, but between :
: the grid terminal and the positive :
i L.T. lead.) :

i 1 standard radio-frequency ehoke.

(Wearite, McMichael, Lissen, R.I.-

Varley, ete.)
Dubilier, Igranle, etc.)

former.

{ 1 fixed condenser ‘0002 mfd. (Lissen, :

1 good modern low-frequeney trans-
d Any standard make. (As :

the RJ.-Varley is used in the :
set illustrated, the correct’ connec- :
tions for the numbered terminals :

are given.
used in
1S0OS,

If, however, a make is :
which the conventional :
IP and OP terminals :

are marked, then “3 >’ eorresponds :
to IP, “5 to IS, “4” to OS, :

and ‘8 ” to OP.).
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A “Three” for the New Valve-—continued

small power—or, better still, a super-
power valve such as the Stentor 6,
Mullard 256, S.8.625, or the corre-

out to give extremely short wiring.
As the screened-grid valve is double-
ended, and as there are only three

i PANEL LAVOUT.

sponding Osram, Marconi, Ediswan,
Cosmos, etec., valves.

Special Coils

Binocular coils must be used if this
particular receiver is to function pro-
perly. The first socket takes a
standard split-secondary binocular for
either the short or the long range,
whichever is to be used, and in the
second socket a standard Reinartz
binocular for one or other range is
used. The ILewcos binoculars are
shown, these being. physically small

and having very _restricted - ficlds. .

Other makes of binocular coils of
‘ similar dimensions also work well.

A 6-volt accumulator and 120-volt
H.T. battery will be required.
If you are not prepared to use 120
volts H.T., do not experiment with
this set. The screened-grid valve is
designed to use 120 volts on the plate ;
and whilea lower voltage can be used
the valve does not function efficiently
under this figure.

Constructional Work

The three variable condensers and
on-and-off switch should be mounted
first of all upon the front panel, and
this panel should be kept handy so
that it can frequently be held against
the baseboard to make sure that your
baseboard components are following
the correct layout. - Notice particu-
larly from the photographs the way
the six-pin coil base, the “Antipong ”’
valve socket, and the baseboard-
mounting resistors are placed. This
arrangement has been carefully worked

pins on the end which goes next to
the baseboard, the fourth socket of the
Bowyer-Lowe ““ Antipong ” holder can

The ordinary valve holder wused
for the H.F. valve has its plate
socket removed, there being only—

9

be removed and used as is shown in
the picture for making connection to
one of the upper pins. I have used a
second socket from a discarded ““Anti-
pong” holder to make a connection
with the.other pin at the top. If you
have not such a spare socket available,
a little coil of wire is quite sufficient
to make a socket for the upperpin.

Tuned-Anode Coupling

To avoid the necessity of specifying
specially made coils I have used
standard binocular windings for both
sockets. The first binocular is of the
split-secondary type, but as therc is
no need to use the centre tap the two
terminals marked 4 and 5 are
joined by wire, while terminals 6
and 2 are also joined. Owing to
the high impedance of the screened-
grid valve it will not work satisfac-
torily with a high-frequency trans-
former, and tuned-anode coupling
must be used. In order to obtain

—three pins ot the
“lower " end of
the valve.


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

Tue WireLess CoNSTRUCTOR

November,. 1927

—}

A “Three” for the New Valve—continued

. reaction on -the tuned-anode I have
taken a standard Reinartz binocular
coil, using the connections between
3 and4and 5 and 6. The connections
between 1 and 2, which are normally
the primary, are not used in my
arrangement, and therefore no con-
nections are made to terminals 1
and 2 on the second base. Notice
specially that the first and second
bases are placed differently. On the
first' base terminals marked 1 and
2 come next to the terminal strip,

while on the second base the terminals
marked 4 and 5 are those which come
next {to. the. ternrinal strip. This
simplifies wiring.

The Screening

The aluminium shield is screwed on
the baseboard in such a manner that
at one end it reaches almost to the
terminal strip and the other goes just
between the two variable condensers.
It is not necessary that it should
project farther than shown, but if

you are making your own screen there
i8 no harm in prolonging it until it
comes up to the panel. The screening
shown, however, is quite sufficient.
As it is not possible to solder to
aluminium conveniently by the ordi-
nary methods, two 4 B.A. cheesehead
metal screws are passed through the
slot in the screen, one at each end, and
held tight with nuts. Soldered con-
nections can then be madé tg these
brass screws so as to make eléctrical
contact with the screen. The screen
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A “Three” for the New Valve—continued

is joined to L.T. negative and to earth,
80 that the lead from the moving
plates of the first variable condenser
which goes to earth can conveniently
be joined to the screen at the panel
end as shown.

The screened-grid valve is placed
in the holder with three pins helow and
two projecting above. The upper

¢ Indigraph ”’ dials were used on the twwo tuning condensers.

denser, the - two other - baseboard
resistors, and the switch. Be carcful
that this wire does not make electrical
contact with the screen, otherwise
you will short-circuit your L.T.
battery. The rest of the wiring is
quite normal, and practically all of
it can be carried out before the front
panel is mounted in position.

The condenser knob (on

the right) is for reaction control.

pin, which would normally correspond
with the grid pin on an ordinary base,
is connected to the screening grid, and
a lead must be taken from this
to H.T. + 1. By taking your
spare socket from the Bowyer-Lowe
holder and soldering a stiff wire to it,
you can slip it over the pin when
you have inserted the valve. The
pin which is normally joined to the
plate on an ordinary base is also con-
nected to the plate on this valve, and
a similar connection is taken from
this to the terminal marked 3 on
the second six-pin base. If you use
an ordinary anti-phonic socket for this
valve you should make two small
spirals of wire to slip over the upper
grid and the upper plate pins respec-
tively, and then take leads from these
to H.T. + 1 and to 3 on the second
coil base.

Beware of Short Circuits

The rest of the wiring is carried
out in normal fashion. Notice that
H.T. + 3 terminal is placed next to
loud-speaker positive, for convenience
of wiring.

It is as well to use insulated wire
throaghout. Notice that a positive
L.T. lead goiug to the resistor for the
screened-grid valve passes through
the slot in the screen, this wire joining
the insulated clip on the grid con-

Operating the Set

The operation of this set is ex-
tremely simple-—much simpler than
that of a neutralised receiver. All
that is necessary is to set the reaction
condenser ab zero, join up aerial,
earth, loud speaker, and batteries,
and adjust the H.T. values.

If you have a voltmeter available,
so much the better, for it is advisable

- - - - - -
® & 0O \& o B
One stage of transformer coupling provides ample L.F. amplification in this receiver.

11

that it, the screened-grid voltage,
should be exactly 80 volts. - H.T.
+ 2 should go to 120 volts, and
H.T. + 3 to a suitable tapping for
the particular detector valve you
are using. You can vary this to
find the best position, but usually
60 to 80 volts will be - suitable.
H.T. 41 should always be 80, and
H.T. + 2 always 120.

Testing the Wiring

The grid bias will, of course,
depend upon the particular low-
frequency valve you use. Follow the
makers’ instructions in this regard.
It is as well to test out all the wiring,
first of all, with an ordinary valve to
make sure all your connections are
correct, as you will not wish to risk
spoiling the screened-grid valve.
As the filament connections are the
same for both a screened-grid valve
and an ordinary valve it is not a
bad plan to test with an ordinary
valve you do not value so much, to
see whether the filament circuit is
correct. If so, you can: place the
screened-grid valve in position, and
make the two connections for screen-
ing grid and plate as shown. After
this, you simply tune in the station
required. There is no fear of oscilla-
tion causing trouble to your neigh-
bours, provided you have followed the
layout shown. If you use the ordinary
six-pin coil in place of the binocular
you will get uncontrollable oscillation,
and you will cause much trouble.

s T
S5 & & 3
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A “Thr_ee” for the~ N'e‘w'ﬂValve—continued

Furthermore, the set will not function
correctly. As mentioned before, the
use of binocular coils of small size

stage (usually you are lucky if you
get this) with this particular receiver,
you are getting a magnification of

cause oscillation in sets using an
ordinary high-frequency stage, will be
much more than sufficient to send

in this set i3 absolutely essential for
its correct functioning.
“Feed-back” Effects
While it i3 possible to design a set
using the ordinary six-pin-coils, il this
is done much more complete screening
is required, and the design will differ
from that I have worked out for
WiRgLESS CONSTRUCTOR readers. It
should also be unnecessary to poins
out that the ordinary types of plug-
in coil are quite unsuitable here.
Screened-grid  valves have been
designed to give a very high magnifica-
tion, and the elimination of internal
feed-back effects occurs inside the
valve itself. There is no magic about
it, and it cannot possibly eliminate
external feed-back effects, which are
of far greater importance in this
receiver . than in the ordinary type,
owing to the very high magnification
cbtainable. Remember, that instead
of getting a magnification of about
five or ten in your high-frequency

A view of lhc> set whicl should be -of great assistance when the wiring is
being undertaken.

the whole receiver off into violent
oscillation.

Both dials will read approximately
the same if you use the binocular
coils illustrated.

Not Very Selective

The design of a set using two stages
of screened-grid valve magnification
1s a far more difficult task, and very
complete screening is required. An
experimental receiver of this type is
at present undergoing tests in my
laboratory, and I hope to be able to
describe it in a very early issue.

While the amplification of the
present receiver 1is, as previously
stated, comparable with that pre-
viously obtainable with two good
stages of high frequency, the fact
that there is only one tuned circuit
preceding the detector circuit means
that the tuning is not quite so sharp
as that obtainable with an ordinary
two-stage high-frequency circuit, for
each tuned stage adds very consider-
ably to the selectivity of the receiver.
At the same time the selectivity is quite
B good when the reaction control is oper-

U ated, and in a very large number of
¥ cases will be sufficient for all ordinary
" work. Daventry Junior, for example,
can be cleared free of Langenberg, and
vice versa. If the reader is living close
to a station, and this is causing more
interference than he likes, it will be
eliminated with great ease by the use
of the Radiano Wave-Trap described
in an earlier issue.

something between thirty and fifty in
the first stage, so that a feed-back
effect which would not, be sufficient to

The relalive positions
of the 86235 valve, the
aerial coil, tuning
condensersand—

—sereen are clearly
shown in this
slilustration,

i2
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][F ever I am asked what is the most
important factor in short-wave

reception I have not the slightest
hesitation in replying that it is smooth
reaction control. On the medium and
long waves it is possible to receive a
certain number of stations even with
reaction that is somewhat fietce or
floppy ; anything ‘of the kind, how-
ever, is most likely to spell complete
failare when reception below 100
metres is attempted.

Smooth Reaction Control

The reaction, again, must not greatly
affect the tuning.. It has not so far
been found possible to devise any
circuit for short-wave reception in
which the reaction control has abso-
lutely no effects upon the tuning, but
in that shown in the accompanying
diagram these are so small that they
give rise to no difficulties.

It is one thing, though, to draw a
circuit diagram and another to build
an efficient receiving set from it. For
this reason readers who contemplate
the construction of short-wave re-
ceivers are strongly advised not to
attempt to make their own designs,
unless they have had a good deal of
experience of short-wave work, but
to copy faitlifully one of those which
appear frequently in the WIRELESS
ConstrUcTOR. If this is done, and if
no alterations or ‘‘improvements ™
are made in the design, the necessary
smoothness of reaction control will be
obtained without difficulty.

Stupendous Speed

Next in importance to smooth re-
action control we must place absence
of body-capacity effects. Tt must be
remembered that when we drop down
below 100 metres we begin to en-
counter terrific frequencies. At 100
metres the frequency is 3,000,000 per
second; at 40 metres, 7,500,000; at
30 metres, 10,000,000, and at 15
metres, 20,000,000. Some realisation
of what such a stupendous figure as
20,000,000 really means may be ob-
tained in the following way. If you
count aloud as fast as you possibly can
you will find that about 200 is your
limit for a single minute. To reach

From a Correspondent.

20,000,000 you would therefore re-
quire to count unceasingly and at top
speed for 100,000 minutes.

In other words you would need to
continue night and day for a few
hours less than ten whole. weeks to
complete the task of counting the
number. of undulations performed in
a single second of time by the carrier-
wave of a 15-metre transmission !

Body-capacity Effects

It is mainly on account of the high
frequencies involved that an ordinary
broadcast receiving set is generally
practically useless for short-wave
work. The higher the frequency of
the received signal the greater is the
tendency for body-capacity effects
to occur unless special precautions
are taken to eliminate them.

In the circuit seen in the drawing
it will be noticed that one set of vanes
of each of the two variable condensers
C, and C, is connected to earth. If
this connection is made from the

*

Fine tuning on the
main dial is essen-
tial to successful
short-icave work-
ing; and the
reaction control
must be cvenly and
aceurately adjusted
at the same time,

3

x4

moving vanes body-capacity effects
are decreased, since the vanes attached
to the spindle with whose knob the -
hand comes into contact are at high-
frequency earth potential. This pre-
caution, excellent as it is, is, however,
insufficient in itself on the very short
waves owing to the difficulty of keep-
ing high-frequency impulses out of
the low-frequency parts of the circuit.
It might be thought that the output
of the rectifying valve consists of
audio-frequency impulses only, but
in practice this is not the case, for in
addition to the audio-frequencies there
is also a high-frequency component.
13

THE WiIReELESS CONSTRUCTOR

S

SECRETS OF SHORT-WAVE SUCCESS

Some practical points that will help to improve your radio reception. T

®.

The radio-frequency choke helps to
reduce the amount of high-frequency
oscillations passing in the remainder
of the circuit, but it does not by any
means entirely eliminate them.

The by-passing condenser C; again
shunts away to ecarth a fairly large
proportion and the resistance R,
helps to prevent these impulses from
reaching the grid of V,.

But if there were no filter in the
plate circuit of this valve and the
telephones were wired directly be-
tween its plate and H.T. posi-
tive it would probably be found, on
wave-lengths below about 30 metres
at any rate, that.distinct and rather
curious body-capacity effects were to
be observed. When, for example, a
telephonic transmission such as that
of KD K A on 14 metres is tuned in
with the telephones connected in this
way it is quite likely, if they have
metal headbands, that touching these
will produce a plopping noise or even
a howl in the receivers.

If the telephones are removed from
the head either the signal will dis-
appear altogether or the set will howl
dismally. When, whilst wearing the
telephones, one’s head -is brought any-
where near the high-frequency end of
the set the tuning alters completely.
By the use of a filter circuit as shown
in the diagram, and by connecting

" the telephones between the plate of

the last valve and L.T. negative,
with the large condenser Cy in series,
one end of their windings is kept at
earth potential and these queer capa-
city effects are eliminated. The
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SECRETS OF SHORT-WAVE
SUCCESS

—continued

shunting condenser C, may not always
be necessary, though as a rule itis a
great improvement on the very short

. waves, for it helps to keep high-fre-
quency impulses out of the telephone
windings.

You may be surprised that I have
mentioned smoothness of reaction
control and absence of body-capacity
effects as the most important factors
in short-wave success, without so far

the best, and coils and so on that are
not of the highest efficiency, provided
that as regards the factors already
discussed the set is all that it should
be.

I have actually received. all of the
stations mentioned above in the
course of experiments: (1) Without
using aerial or earth at all ; (2) using
coils made of No. 30 D.C.C. wire
wound without any spacing on for-
mers that were anything but low loss ;
{3) - with variable condensers that
could not possibly be classed as first-
rate components. I do not claim that
in any of the cases mentioned signal
strength was great or that signals

14
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In a circuit of this type the adjustment
of rcaction has practically no cffect

upen the tuning:

X. 150

saying a word about aerial, earth,
coil, or condenser efficiency. I am not
going to say for a moment that
efficiency in these departments does
not matter; most emphatically it
does. But short-wave transmissions
come in so powerfully that fairly good
reception of 2XATF, 2XAD,
PCJJ and KDK A, and a good
many other stations, is possible with
a poor aerial, an earth that is not of

IF ROBINSON CRUSOE

could have been heard on bad nights.
The use of a really good aerial in
combination with a first-rate earth
enormously improves signal strength,
besides making tuning easier. Cut
down losses by using the best of coils
and variable condensers, and you will
find that even on those nights when
conditions are at their worst there is
nearly always something to be heard
from distant short-wave stations.

November, 1927

USING THE RADIANO ﬁ
SHORT-WAVER ﬁ
S

A READER’S RESULTS:
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Sir,—Having just completéd your
latest set, “ The Radiano Short-Wave
Two,” and being very desirous of
trying same, I decided to do so on.
a recent Sunday morning.

Commencing about 1 am., WG Y
on 33 metres came in about 2 am.,
and I held that station until 3.45 to
4 o’clock.

Towards the latter part of that
time I could have worked a small
loud speaker, reception with two pairs
of phones lying on the bench was all
that could be desired, and every word
distinct. Considering the time of year,
I think this is very good, and speaks
volumes for the efficiency of the
receiver.

Having at previous times tried
numbers of short-wave receivers, I
really think this is the finest.

As regards the reaction control,
this 18 absolutely the best that could
be used. As I did not have a slow-
moving dial on this condenser I put
one of the usual neutrodyne conden-
sers in parallel, the final adjustment
of this condenser giving just that fine
adjustment necessary.

The coils used were made by the
writer on paxolin formers, with
valve legs tapped into same, and the
connections taken to these with tags
and soldered, valve sockets being
used on a strip of ebonite to make
the connection to the receiver. I
find this method very practicable and
easy to use.

The = valves used were S.P.18
Green Spot for detector and S.T. for
L.F., hoth being 2-volt valves.

Yours truly,
. G P

Uxbridge.

WERE WRECKED TO-DAY
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A NEw valve which, it would
appear, i8 almost bound to

have the effect of modifying
the design of the radio-frequency
portion of wireless receivers, in Great

Swowme rwe Vawves
Grw Anwove Capaciry.

L76/
Y260

Britain at all events, 13 about to be
marketed.

Grid-Anode Capacity

This valve has four electrodes—a
filament, control grid, and anode,
with a specially constructed metal
screening grid located between the
control grid and anode. It should not
be confused with the ordinary four-
electrode valve—the ncw valve has
several quite distinctive features all its
own. The valve is, in fact, so designed
that the capacity of the control grid to
anode is quite negligible when the
screen is connected to a point of fixed
potential such as the earth or- the
anode-circuit battery, and its anode
impedance and amplification factor are
of quite a different order of magni-
tude from those usual for the ordinary
types of valve. But before we can
fully appreciate the factors which led
to its development we must consider
in what way the original three-
electrode receiving valve has proved to
be defective,

An ordinary receiving valve has a

considerable capacity between its |

THE WIReLESS CONSTRUCTOR

grid and anode.  This capacity
measured under “ static ’ conditions
—i.e. with its filament not heated—is
found to he of the order of 6 to 10
micro-microfarads. But under work-
ing conditions the grid’s effective
capacity may increase to several
times this value. This capacity pro-
vides a coupling between the anode
and grid circuits, with the result that
the ordinary three-electrode valve is
not a unilateral device at all; that
is to say, the grid and anode circuits

e

The valve has five
pins, fwco at ane end

and three at the
other. The two
connect to ihe

shielding grid
and the anode re-
spectively,
the otker
malke contact with
the control grid
and the two ends

while
three

of the filament,

aly
5K

are not electrically isolated by the
valve, but are actually coupled by the
grid-to-anode capacity (Fig. 1).

Cause of Instability
It is this capacity which tends to
promote instability in radio-frequency
amplifiers, for when a signal is applied
15

An essentially practical article desceribing the characteristics and the
circuil requirements of the ncw S.625 valve.

By W. JAMES.

to the grid circuit the amplified
voltage produced in the anode circuit,
by normal valve action, causes a
certain-amount of current to pass back
to the grid circuit through the grid-

\ / it
e | )ltlt[
Tono A
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A lowen Anoos

Ser Gnnecreo

rorwe New
Vacve

Fle.2.
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anode capacity.  This current is
usually of sufficient magnitude and
acts in such a way as not only to
strengthen the signals originally
applied to the grid, but to cause the
circuit to burst into oscillation. Thus
radio-frequency circuits tend to suffer
from chronic instability.

Nor are the harmful effects of the
grid-anode capacity confined to radio-
frequency amplifiers. The operation
of radio-frequency amplifiers, and of
detectors as well, are adversely
affected.

Neutralising Methods

So far as radio-frequency amplifiers
are concerned, various methods have
been devised for neutralising the
valve’s capacity or for stabilising the
circuit. To be sure, there are other
couplings besides that due to the
valve’s capacity which may be the
cause of instability, but ‘we’must
assume that stray magnétic and
eonductive couplings are eliminated
by careful circuit design. This
mvelves, in many  instances, the
complete screening of coils, tuning
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How the Screened Valve Works—continued

condensers, and other incidental appar-
atus, and very often the provision

of adequate by-pass condensers and |

choking coils.
But ‘having removed all the stray
couplings provided by the positions of

+80V

+/20V

Owe He rwgo oF Aercvive

EACTION. yzs

the parts of the receiver, we are
still left with the capacity of the grid
to anode, and modern practice would
seem to indicate that the best way
of dealing with this is by a simple
circuit which allows of complete
capacity neutralisation. This nor-
mally involves the provision of coils
and condensers additional to those
required for tuning the circuit; a

fairly simple -matter, it may seem,
but yet one which adds to the com-
plexity of a receiver.

To be effective, certain precautions
have to be taken, but with careful
design and skilled adjustment it is
possible so to arrange the radio-
frequency stages that they remainin a
stable condition for the whole of their
tuning range. The neutralisation
may not be perfect—in fact, in practice
it very seldom is perfect—with the
result that there is a varying amount
of feed-back at the different wave-
lengths to which the receiver is tuned.
This is not particularly troublesome,
however, provided the amount of
feed-back 1s not sufficient to produce
a condition of instability.

Sacrificing Amplification

Many other schemes have been
devised and used to stahilise radio-
frequency amplifiers. Some of them
really ought not to be classed as
stabilisers at all, for they act effec-

tually to limit the amount of ampli-

fication, which in turn reduces the
amount of energy fed back from the

s
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anode to the grid circuit. Thus the
tendency for the receiver to be unstable
is reduced, but at the expense of
amplification and, it would seem, of
selectivity as well.

Knowing that all the difficulties
are primarily due to the valve’s anode-

{CO/L

T
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Pacme rue Cons ar Alsur-AncLes
WTH A SCREEN BETWEEN THEM KEDUCES
Fe. 4 ITERACTION,

Y262 |

to-grid capacity, it seems strange
indeed that only of latc has a serious
attempt been made to construct
valves having a negligible anode-to-
grid capacity, for with a valve of this
type there would be no need to
employ any of the special balancing
or stabilising devices so necessary
with ordinary receiving valves. More-
over, it would seem that with such a
valve one would be able to secure a
very high amplification with com-
plete stability.

Stray Couplings

Naturally, one would still have
completely to remove all stray coup-
lings between the individual stages
of a receiver, but this has to be done
in any case, and by complete removal
of stray couplings we mean the
removal of magnetic couplings, which
may be due to the interaction of
tuning coils, of stray capacitative
couplings duec to the proximity of
tuning coils and condensers, wires,
and other apparatus, and of conduc-
tive couplings due to the impedance
of connecting wires, batteries, and
50 on.

This involves the use of metal
screens, by-pass condensers, and chok-
ing coils, according to the overall
amplification obtained; but, as we
have said before, these pPecautions
have to be taken regardless of whether
the valve’s capacity is neutralised by
a special circuit, whether other forms
of stabilisation are used, or whether
the valve itself is so designed thag
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How the Screened Valve Works'—continued

its capacity is so small as to be of no
account.

To effectually screen the anode of
a valve from its grid may seem at
first sight to be an utter impossi-
bility; for one might think, and
rightly, too, that were the screen so
perfect as to eliminate completely

2R
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Y263
the capacity of , the grid-to-anode
the normal valve action would fail.
One would think that while the gnid
would still be able effectually to
control the stream of electrons
emitted by the filament none of
the electrons would reach the anode.
In practice this is not quite true, and
it is found that the anode current
which flows is still under the control
of the grid However, the valve’s
characteristics are quite different
from those we are accustomed to.

An accompanying figure shows
the variation of anode current with
grid bias under a given set of con-
ditions. These are, a filament current
of 5 volts 025 ampere, a screen
voltage of 78, and an anode voltage
of 120. Further readings weretaken
with an anode voltage of 140, and the
second curve was drawn. This lies
very near the first curve. A third
curve was then drawn to show how
the screen current varied whilst
taking the 120 anode voltage curve.
This curve shows the screen current
varies from zero to 0-54 milliampere.

Remarkable Amplification
Factor

By the usual methods the ampli-
fication factor was found to be 135
for an anode impedance of 300,000
obms. These figures are remarkable
enough in themselves and imply
that special circuits have to be de-
vised to suit the valves,

Fortunately the circuits are very
simple ones, as presently we shall
show, but for the moment let us look
at another set of curves which has

been taken for the same sample
valve: These curves show the
variation in anode current with anode
voltage for a fixed grid bias and
screen voltage. For one curve the
grid bias was set at negative 0-5 volt
and for the other curve at negative
15 volts: in both instances the
screen was joined to positive 78 volts.

These curves show that as the
anode voltage is increased the anode
current rises from a small value,
until, at a certain point, it decreases
rather rapidly, only to rise again and
to remain practically steady for the
higher anode voltages.

Normal Working Area

Readers will recognise here a
characteristic similar in sonie respects
to Dr. Hull’s dynatron, which may
give rise-to negative resistance effects,
but the part of the curve which we
are interested in at the moment is
the top part, corresponding to anode

The works of the
new shielded-grid
Fitting
closely fo, but in-

ralee.

sulaled from, the
plate, we have the
shield—both shown
in the top seclion
of the photograph
—while below is
the usual grid and
filament arrange-
ment.

voltages of 96 to 148. This is not
quite flat, although it is nearly so,
and the two curves are roughly
parallel. . The curves show that the
anode current can be changed by
about 0-47 milliampere by one volt
grid bias, and from these curves it
18 easy to see why the anode current
changed by such a small amount
in the previous test when anode
voltages of 120 and 140 were tried.
The normal working arca is indi-
cated by the shaded portion. From
17

this it is clear ‘that the voltage
amplification obtainable, given an

. output circuit of suitable design, is

very large indeed. In fact, we can
get from the valve a voltage varia-
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tion of from about 100 to 148 volts
for a voltage input, which will depend
on the constants of the anode circuit.
As the impedance of the anode
circuit is' made larger so shall we
obtain this output voltage variation
with a smaller input.

If the impedance of the anode
circuit were made identical with that
of the valve, we should-.obtain a
voltage amplificatior of 135 divided
by 2, or say, 67. If therefore, we

- applied a high-frequency signal of

0-4-volt peak value, we should get
out of the valve a high-frequency
voltage of 27, which is within its
limits,

Using the Valve
. We have now to consider the use
of this valve in a receiver, and we
will consider the matter first from a
theoretical point of view, and secondly
from a practical point of view. In
the first place, magnification depends
upon the impedance associated with
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the output circuit and the ampli-
fication increases with the impedance.
I have worked out a few examples
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How the Screened Valve Works—continued

to show this more clearly ; these are
given in Table 1. \
It is assumed that the valve has an

impedance of 300,000 ohms and a °

voltage factor of 135, and that
impedances of various values are
connected to the anode circuit.

TABLE 1.

Impedance connected | Calculated value

to ancde of valve. of magnification.
600,000 ohms 90
300,000 ,, 67
200,000 ,, 54
100,000 ,, 34
50,000 ,, 19
25,000 ., 10

The table shows that as the im-
pecance connected to the anode

circuit is reduced, so the magnifica-
tion falls off. It is therefore obvious

" that to obtain a maximum amplifica-

tion it is necessary to employ a
circuit of very high impedance con-
nected to the anode of the valve, and
we have now to inquire as to how we
can obtain the necessary high im-
pedance with a practical circuit.

A tuned transformer is quite out
of the question because the valve’s
impedance 18 so great. We must
confine ourselves to the tuned-anode
type of cireuit, Fig. 2. Now, we can
work out the effective resistance of a
tuned-anode circuit if we know the
inductance of the coil, the capacity
of the tuning condenser at the wave-
length considered, and the resistance
of the circuit, and from previous
measurements which I have made we
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The Marconi screened valve gives a static curve as shown above when the anode volls

ure 140 and 120 respeclively with the screen at 80 volts above zero.

The screen current

cur ve is taken with the screen at 80 volts and the anode at 120 volts H.T

18

can write down the following values as

" being typical :

Tuned Anode Resistance

Wave-length, 400 metres. Induct-
ance of coil, 290 microhenries. Maxi-
mum capacity of tuning condenser,
0003 mid.

Such a coil will tune from about
200 to 600 metres, and, given coils of
equal inductance, the only thing we
have to concern ourselves with is
their resistance at the working wave-
length, for this is the factor which
will decide the working effective
resistance. :

As the resistance of the coil is made
lower by good design, so the effective
resistance of the tuned-anode circuit
will increase in proportion. Thus, a
well-made tuned circuit comprising a
coil of high-frequency cable will offer
an effective resistance of about
250,000 ohms at the wave-length of
400 metres to which it is tuned.

Importance of the Coil

When a good coil of solid wire is
used, the effective resistance will
usually lie between 100,000 and
150,000 ohms, while, when an ordinary
single-layer coil wound with a fairly
fine gauge of wire, or an ordinary type
of plug-in commercial coil, is connected
the circuit will have an effective
resistance of 40,000 or 50,000 ohms.

, When the. tuned circuit is one
having a 200-microhenry coil and a
‘0005-mfd. variable condenser for
tuning, the values of effective resist-
ance will be rather lower.

If we put these values in tabular
form we shall be able to make com-
parisons much more easily. This has
been done, and the results are given
in Table 2.

Using Reaction

It will be seen that it is theoretically
possible to obtain an amplification of
61 with the coil wound with high-
frequency cable. Good solid wire,
single-layer coils will give with this
valve a magnification of 34 to 45,
whilst, when the tuning coil is an
ordinary single-layer coil or plug-in
coil, the magnification obtained will
be from 16 to 23. We therefore see
that it will pay us to use the best
possible coil, since it is the coil which
plays so large a part in deciding the
magrification.

There now comes another question.
We have so far been dealing with the

(Continued on page 82)
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i HAT is the best I can do with
two valves ? 7’ is a question
often asked by the home

constructor, and particularly by resi-

dents in country districts where
accumulator charging and the high-
tension problem make valve economy
essential. Properly speaking, there

COMPONENTS REQUIRED.

1 standard panel, 10 in. X 7 in.
(Radion, Ebonart, Resiston, Paxolin,

ete.)

cabinet for same, taking a 7-in.
baseboard.

‘0005-mfd. variable condenser,

S.L.F. or S.L.W. (see note below). :
panel-mounting ‘‘ neutrodyne *’ con- :
denser. That shown is a McMichael. :
on-and-off switch. (Igranic, Ben- :
jamin, Lotus, ete.)
baseboard-mounting Formodensor,
*000025 mid., or Excel Variodensor,
model N, 0
1 fixed condenser, ‘0003 mfd., with
clips for grid leak of 4 megohms.
(Lissen, Dubilier, Igranie, etc.) 3
i 2 antiphonic valve sockets. (Benjamin, :
Lotus, C.E. Precision, ete.)
: 2fixed resistors to suit valves used.
(Amperite, Tempryte, Lissen, ete.)
radio-frequency choke. (The Or-
mond is shown, and occupies very
little space, but any good stardard
make will do provided it will fit
into the space available.) §
1 L.F. transformer, Care must be :
taken in choosing this, as the space :
available is not great. The C.A.V. :
All-Purposes is shown in the set. :
Terminal strip with ten terminals for :
Aerial, Earth, L.T. — and Grid
Bias + combined, L.T. +, H.T. —,
HT + 1, HT. + 2, G.B, —,
H LS. +, LS., —.
Glazite or other insulated wire,
Split-secondary transformers for 250 :
to 500 metres and. 1,000 to 2,000 :
metres are required. i

T P T PP Y
b L i [ L

-

are but two ways in which one can
use a pair of valves, namely—as a
detector followed by a note mag-
nifier, or as a high-frequency valve
preceding a detector (disregarding for
the moment their use with crystal
detectors). These are the two
“ straight ” arrangements, but in
addition we have several reflexing

A Det. and L.F. receiver, with the
specially sharp tuning suitable for
separating 5 G B.

By HARRY P. WOOTTON.

schemes of which the “ Hale” is
perhaps the most popular at the
present time.

A Limited Choice

Any scheme for using two valves
as an amplifier f{ollowing a crystal
detector means that one is limited
to the local station for reception, and
the writer has yet to find an efficient
method of using a high-frequency

valve preceding a straight crystal.

detector, for, while one gains from
the high-frequency stage, the fact

that neither amplification nor reaction, |

is possible by the detector itself

results in almost as much loss as gain.

For the man who diglikes crystal
19

“Tre WIReLESS CONSTRUCTOR

detectors, as well as reflexes of all
kinds, we soon come to a choice
between the detector and one note
magnifier and the high-frequency
valve precedizg ‘7 detector. The
latter, if properly lesigned, is the
more sensitive in distance-getting
powers, but it suflers from the dis-
advantage that even when the local
station is very close it is impossible to
obtain sufficient volume to operate a
loud speaker. The detector and one
note magnifier, on the other hand,
is capable of no mean distance-
getting achievements (although these
are not so good as with the one
high-frequency valve and a regenera-

The completed receiver is’
shown above. The lower
photograph shows the set
removed from ils cabinet,
and makes clear the arrange-
ment of the terminals,

_ .w ,.

tive detector) while it also serves to
give quite geod loud speaking on the
local station provided this is situated
not more than ten or fifteen miles
away. Many thousands of experi-
menters live within such a range, so
that one can reasonably expect that
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The “ Chummy ” Two——continued

the detector and note- magnifier
arrangement will have a wide appeal.

There is, however, one other virtue
agsociated with ‘the high-frequency
valve preceding the deteetor. Such
an arrangement can be made to tune
very sharply—no small advantage in
these days of 5 G B and the excellent
transmissions from some foreign
‘stations. However, the writer has
been experimenting for some time to
find a really sharp tuning arrange-
ment with a detector and one stage
of note magnification. The cireuit
used in the “ Chummy ” Two is the
result of much work, and is pre-
sented  to the experimenter in the
firm belief that in it he will find a
solution to many of his problems of
selectivity. All parts arc standard
and easily obtainable, and there is a
wide variety of chojce in every
one of them. In particular, the set
has been made exceedingly compact
without sacrificing efficiency.

If the reader examines the circuit
he will find that a standord split-

£

— st

grid circuit, and the other half in
reaction being
obtained by the manipulation of a
small neutrodyne condenser mounted

the plate circuit,

Now, this arrangement has one very
important advantage which has a
big bearing on the problem of selec-
tivity.- The detector valve, being

[ TTTTFITIT ) o

THEORET/ICAL
CIRCUIT.

ff—.h{ 742
/. 7+/
RFC @/ 7~
L3= LS¥
0.p
/P
T SW1TCH
,] \] L7+
- $ L7~

S m

The theoretical circuit upon which the connections of the'* Chummy”’ Tiwco are based.

on the panel. - In order to give a
wide flexibility to the arrangement,
so that it may suit all types of valves,
a second.small adjustable condenser
is placed in parallel with the neutro-
dyne condenser, this heing adjusted
in the preliminary experiments so

& t ; o

T his photograph, tal:en directly from above the baseboard, shows in which positions
the grid and plate sockets of the valve holders are placed.

secondary high-frequency transformer
is used, one winding being connected
to aerial and earth, the other being
tuned by a ‘0005-mfd. variable con-
denser. Half of the winding is in the

that, at a maximum reading of the
tuning condenser, the set can just be
made to oseillate, using the maximum
setting of the neutralising condenser
mounted on the panel.

20

shunted across only half of the tuning
inductance, has a far smaller damping
effect on this circuit than would be
the case if it were across the whole,
as in the usual Reinartz arrangement.
Not only does this permit of very
sharp tuning (Langenberg and 5 G B
are easily separable), but a much
smoother adjustment of reaction is
possible.

Thé note-magnifving stage is of
standard design, and presents no
special features. Separate = high-
tension tappings are used for both
detector and note-magnifying valves,
and separate fixed resistors for each
valve; while grid bias is, of course,
provided in accordance with modern
practice. In this way any combina-
tion of valves cait'be used, and when
one is close to a station, a super-
power valve in the last stage, with
120 or 150 volts, enables the maximum
purity to be obtained.

Valves and Condensers

The first valve can either be one
of the types specially sold as detectors
or what is generally called a “ high-
frequency ”’ valve having a magni-
fication of 15 to 25. These latter make
very good rectifiers in this circuit,
and I prefer them for the purpose.
The note-magnifying valve can be
any standard small-power valve, or
super-power valve if loud signals
are being handled. The grid " bias
must be adjusted to suit the valve
used. Two-, four-, or six-volt valves,
all work well in this set. The 6-volt
types are best.

SpeciAL Note.—The grid leak has
a value of 4 megohms, and is not the
conventional 2 megohm leak. While
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The ¢ Chummy ”’ Two—continued

the latter can be used, the reaction
control will be much smoother with
the 4-megohm value,

Tunmrr is so sharp on this receiver
that it 1s essential to have a vernier

a coil in the base; you will then be
able to see that all parts clear one
another. Keep as closely as possible
to the layout shown when first building
this set. Afterwards, if you desire to

3

i
1

ON=-OFF /i 2

SW/7TCH
§°

5 4

X. /85

PANEL LAYOUT,

device. The writer, for this circuit,
would give preference to condensers
having a built-in vernier arrangement
(such as the Gecophone illustrated,
Brandes, Ormond, Jackson, etc.) The
ordinary condensers with separate
vernier dials, while excellent in some
circuits, are not so desirable in this
arrangement, as the metal plate tends
to accentuate hand-capacity effects.
The reason for this is that both fixed
and moving plates of the condenser
are above earth potential. Perfectly
satisfactory results will be obtained
with any of the condensers mentioned.

Some Constructional Tips

One terminal is used for both
L.T. negalive and grid bias positive.

There is no reason for this other than -

the saving in space which the arrange-
ment effects, as the space available for
the terminal strip is only ten inches
long. The cabinet should be cut to
allow of the terminal strip fitiing
across the full width of the back.
The tuning condenser, reaction
condenser, and on-and-off switch must
first be mounted upon the front panel,
and this held against the front of the
baseboard while the other parts are
laid out. It is not a bad plan, in
laying out your parts, and before
screwing them to the bageboard, to
insert the valves in their sockets and

make changes in layout, you will have
had the satisfaction of knowing how

Much of the wiring can be
followed from this photograph,
whicli = should be compared
wlth the wiring diagram.

i-is serewed to the baseboard. You will
* find this a great convenience. When
- you have done all that is possible in
this way, screw the front panel against
the bottom of the baseboard (brackets
are not required for such a small panel
as this), and solder up the remaining
wires. In sueh a compaect set the
writer strongly advocates the use of
some form of insulated wire to avoid
all possibilities of a short-cireuit.
The neutralising condenser used as
the reaction control must not be of
the type in which it is possible to short-
circuit the plates, as in the event of
this latter happening, the H.T. battery
will be short-circuited, with disastrous
results.

Preliminary Adjustments

The operation of the set is ex-
tremely simple. Aerial, earth, valves,
and telephones or loud speaker are
joined up and the correct grid bias
selected. The voltageon H.T. + 1 can
be anything from 30 to 80, depending
upon the type of valve; that on
H.T. + 2 should be the maximum you
have available. Before switching on,

. set the panel neutralising condenser at

the set works when laid out as indi-
cated in the design. '
Practically all the wiring can be
carried out before the front panel
21

minimum position (in the screw-down
type this means the knob turned as
far as possible to the left) and the
baseboard adjustable condenser at
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THE “CHUMMY” TWO

—conltnued

minimum -also. It is better to make
the preliminary adjustments with tele-
phones rather than with loud speaker.

Now tune in the nearest station,
whereupon you will find that by
adjusting the neutralising condenser
you can increase the volume very
considerably. Be careful not to send
the set into oscillation on this wave-
length, or you will causc interference
with your neighbours.

Controlling Oscillation

When you have tuned in this local
station, try for another, such as 5G B,
and again try the reaction. When you
have picked up two or three stations
set the tuning condenser at its
maximum position and, by carefully
listening in the telephones, see whether
the set can be made to oscillate by
adjusting the panel neutralising con-
denser. At the full ““ on ” pesition, if
you have still not reached the oscilla-
tion-point (you will recognise this by
the slight ““ plock ” or a rushing noise
in the ’phones when the set goes into

oscillation) give a turn or two to the

baseboard-condenser knob until the
set just oscillates with the panel
reaction condenser at the maximum
position.

Remember in tuning that the higher
the reading on the tuning condenser
the more reaction condenser will be

V.28
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The R.F. choke
shown belween the
valve holders in the
wiring diagram
stands in the posi-
tion indicated in
the photograph

22

required to make the set oscillate, so
that if you are near the oscillation-
point at the top of the scale do not
immediately turn to the bottom of
the tuning condenser scale without
slacking off the reaction, otherwise you
will cause interference by oscillation.

Smooth Reaction

You will find the reaction control
delightfully smooth, and it is possible
to discover a setting which will serve
for a considerable portion of the
tuning scale without resetting. Actual
results obtained with this set when
tested in the editor’s laboratory at
Wimbledon showed that 5G B and
2 L O operated the loud speaker quite
satisfactorily for a small room, and
Langenberg, which could be tuned
free from 5 G B, was as loud as any-
body could require for ’phone recep-
tion in two or three pairs of telephones.
Toulouse was also very strong and
could be separated from London.

(Continued on page 80.)
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A RECTIFIER is a device for con-
verting alternating current into
direct current. There are many

cases in which this is necessary, the
most familiar being where it is re-
quired to charge a battery of accumu-
lators from alternating current elec-
tric supply.

The principal types of rectifier in
use are :' 7

1. Valve rectifiers,

2. Vibratory or mechanical rectifiers.

3. Chemical or electrolytic rectifiers.

An ideal rectifier would be, say, a
short length of metal rod which had
the property of opposing an infinite
resistance to the passage of current
through it in one direction and zero
resistance to the passage of current
through it in the opposite direction.
Such a rectifier would be 100 per cent
efficient.
i In practice, however, the process of
bpposmg a high resistance to the
lcurrent 1n one direction involves cer-
tain losses in the rectifier and, further-
more, the rectifying device has an
appreciable (in some cases a large)
resistance in the ‘ through  direc-
tion. The nearer a rectifier approaches

IRanSFORMER
Jom Ly
A RecriFizr 7

Sroesce
arreRy

8-9v

fose -
=

o
A Arcririer as vseo For Imere-Wave
= PECT/F/CAT/QN

to the ideal conditions mentloned
above the nearer its efficiency ap-
proaches to 100 per cent. The recti-
fiers-of the various classes mentioned
above all have advantages and dis-
advantages, and the choice of one or
other will depend, to a large extent,
upon the particular purpose for
which the device is to be used.

The Various Types
For example, a valve rectifier, as a
rule, gives very efficient rectification,
n the sense that the reverse current
is small compared to the ““ through ”

" Charging Units are *

current. A valve rectifier, moreover,

is entirely silent and, as it contains
no liquids, it can be operated in any
Its principal drawback 18

position.

This is enc of the new Kuprox Baitery
Charging Unils. Each of these units
enbadies twelve of the Kuprorx dises.

that it consumes a considerable
amount of energy for the heating of
the filament, and also it usually has a
fairly high resistance.

The vibrating-reed rectifier, when
properly adjusted, is very efficient as
regards both rectification and low
losses. A mechanical device, however,
always requires a certain amount of
attention; and a disadvantage of a
vibratory rectifier is that it is apt to
get out of adjustment and sparking
occurs. In some circumstances even
a reversal of the polarity of the D.C.
terminals may take place.

Chemical or electrolytic rectifiers,
except for the fact that they contain
liquid and therefore are subject to
certain obvious inconvenicences, have
many advantages. There is practi-

I
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mn the faclory where
the Kuprox Baticry |

made the workers
have to be protected
by mesks when 5
opcning thefurneees.
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RECTIFIER DEVELOPMENTS

An aceount of the important advances recently made for the provision of direct current from .1.C. supply mains.

By Dr. J. H. T. ROBERTS, F.Inst.P.
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cally no attention required beyond
the occasional addition of a little
distilled water, and there is no energy
consumed in a way corresponding to

| the heating of the filament in a valve

rectifier. 1f the electrodes and electro-
lyte are suitably chosen the internal

resistance of the electrolytic rectificr

may be quite small; consequently
there may be little heating in operation
and little loss of energy in the rectifier,

A “Dry” Rectifier

There is another type of rectifier
which I have not mentioned because
it is only used for tiny currents, and
that is the erystal rectifier so largely
employed for wireless detection pur-
poses. I mention this now because,
in one of the new developments which
I am about to describe, a principle
analogous to that of the ecrystal
rectifier is used. This point, however,
will be raised again later on, in con-
nection with the ‘“ Kuprox ” rectifier.

The advantages of the electrolytic
type of rectifier have led experimen-
ters for some years past to endeavour
to incorporate the essential features
of the electrolytic rectifier into a
device which would be free from the
chief (almost the only) drawback of
the electrolytic type—that is, the
fact that it contains free liquid, and
is therefore not strictly “ porta.ble ¥
in the ordinary sense.

As a result of these 1nvest1gat10ns
a-low-tension rectifier has been pro-

¢ duced and is now being marketed in
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Rectifier Devélopments—continued

America (it can also be obtained in
this country), known as the * Ray-
theon ” rectifier, and which, whilst it
utilises the principles of the electro-
lytic rectifier, is for all practical pur-
poses a dry rectifier and can therefore
be used in any position.

Swewiva Cruoe
Form oF
Correr Oxioz
AKecriFier

Coerer

Its relation to the usual electrolytic
rectifier is almost exactly the same as
the relation between the small so-
called ““ dry * cell (which constitutes
the unit in an ordinary dry flash-
lamp battery) and its larger cousin,
the wet Leclanché cell which is used
for domestic bell-ringing and such-
like purposes. A small “dry”
Leclanché cell is not dry at all. It is
only “dry” in the sense that it is
compact and sealed and that the
liquids in it are held in suspension in
a suitable medium. In fact, it is dry
in the sense that it is unspillable and
practically free from evaporation.

The Raytheon “A”

The new Raytheon rectifier is
“dry ” in an exactly similar sense.
The rectifying electrode is surrounded
by an acid paste which constitutes
a porous anode. The whole rectifier
1s assembled in a container which is
of a similar size and shape to the little
zinc container of the unit of the
ordinary pocket flash-lamp battery.

This new “dry” rectifier is the
result of the work of M. Henri André,
the well-known French scientist, and
of a number of scientists with whom

One of thce
Kuprox replace-
ment units for
electrolytic bat-
tery
This lype of unit
is employed in
all the Kuprox
chargers and
* elimninators.

chargers.

he has been collaborating at the
Massachusetts Institute of Tech-
nology.

The internal construction of the
Raytheon ‘* A rectifier will be seen
from the accompanying figure. The
cathode is of a special alloy (the
composition of which is not disclosed)
and the anode, which is in direct

‘ contact with the cathode, consists of

an acid paste with pure silver. In
order to obtain a ‘ non-potential ”
and sure contact with the acid paste-
porous-anode, a pure silver anode-
contact is introduced at the bottom
of the containing tube.

An “Oriented” Condition

Concentrated sulphuric acid paste
is mixed in with the porous silver
anode and this acid is thoroughly
dehydrated (or freed from water)
in order to avoid undesired chemical
reactions. The container consists of
a copper-plated steel tube and it will
be noticed from the figure that the
porous silver anode, as well as the
silver anode contact, is in contact
with the container. The porous anode
contains in its interstices the non-
conducting agent (concentrated sul-
phuric acid), which has free access to
the junction bctween the metals.
The purpose of the concentrated acid
1s to preserve the various metallic
junctions in an ‘ oriented ” condition,

but the actual conduction is through

the metals themselves. The presence
of the non-conducting agent not only
creates but also maintains the oriented
condition. and the rectifier will con-
tinuc to operate satisfactorily even
after it has been subjected to con-
siderable excess current

Unilateral Conductivity.

The oriented condition means a
condition in which the conductivity
is unilateral. A simple example of
this may be given by considering a
6-volt accumulator. If an alternating
potential of 6 volts be applied across
this accumulator, owing to the
oriented condition of the plates
(which gives the positive plates a
a potential of about 2 volts higher

than the negative plates in each

accumulator) there will be about
6 volts opposed to the current when
the current is trying to pass in one
direction and 6 volts added to the
voltage of the current when the cur-
rent is trying to pass in the opposite
direction.
24

s

Consequently, practically no cur-
rent will pass through for one-half
of the wave, whilst a considerable
current will pass through for the
other half. In this case which we
are taking for illustration, the effect
will be to *“run down” the battery,
and 1n course of time a state of affairs
will be reached in which the two sets

- of plates are, on the average, at the

same potential : thereafter, no rectify-
ing action will take place.

Lower Power Losses

In the rectifier which we have been
discussing, however, the passage of
current in the * through ” direction’
does not have the effect of bringing
about chemical changes such as those
in the discharge of the accumulator,
and the oriented condition is main-

25 Varuarion ow Cramcins
" warENT wirnConorrion
Q or yna Barresny Ravveon
3 A’ Recrmem
X 20
N g
g | g B )
o2
S
{0 §
=i
S [ gT
Lok G
3 X N
§ 1Q E
Uos Q1
[]
© 20 Jo %0 50 6a
" Amesic - Hovms Cuarce
Grarw Swowiwe sow rwe Charcine Rare
Auroscaricowy /APsRs orpas Barrery secomes
Loriy CHARGED. 259 |

tained -in spite of the passage of
current. This, of course, is true of
all_electrolytic rectifiers.

Owing to the fact that the con-
duction ' in. the Raytheon ‘“A”
rectifier is metallic, the internal
resistance is low and, consequently,
the power losses (IR losses, as they
are commonly called) are low. The
efficiency of a charger employing
this new rectifier is found to be in
the region of 60 per cent, which, as
charger efficiencies go, is particularly
good. Quite apart from.the question
‘of the saving in power during, say, a
year’s use, the low heat production
permits of the rectifier being made in
a very .small and compact form (as
mentioned above, the size of the
rectifier completc is only about the
same as that of a single unit of a
flash-lamp battery).

The low losses in the rectifier also
have an influence upon the design
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Rectifier Developments—continued

—

and size of the step-down transformer.
As this is called upon to supply only
a little more energy than that which
is actually delivered to the battery, it
may be made smaller than is usual
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in cases where it has to provide for a
considerable loss of energy in the
rectifier.

Paralleled Rectifiers

These small Raytheon “ A ™ recti-
fiers have a maximum charging rate
of 2% amperes, but by using two
rectifiers, with a centre-tapped trans-
former, in the usual way, the maxi-
mum current is increased to 5 amperes.

Larger currents may be handled by
using several of the Raytheon *“ A ”
tubesin parallel, asindieated in the fig-
ure. Ineidentally, it may be remarked
that usually the paralleling of recti-
fiers, particularly eleetrolytic rectifiers,
1s found to be unsatisfactory, and
frequently a better result is obtained
from a single rectifier than from two
or more in parallel. The reason for
this is rather complicated and I
would not have gpaece to go into it
fully at the présent time. It is
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sufficient, however, to remark that
with the Raytheon “ A tube, the
paralleling appears to be quite
satisfactory. It is only necessary
to add small ballast resistances, one
in series with each of the rectifier
tubes, so as to ensure that any tube
does not earry more than its share of
the total current.

Another very important advantage
of a low-resistance reetifier is that it
permits a taper charge being given to
the battery This can perhaps best
be explained in the following way :

Suppose we are charging a 6-volt
battery and the output voltage on
closed circuit on the L.T. side of the
stepdown transformer rcquires to be
20 volts in order to pass the required
current through the accumulator.

Then, if the accumulator has a
voltage of 6 volts at the start, it
means that there are 14 volts to drive
the current through the rectifier in
the * through ” direction. When the
accumulator is fully charged the
voltage will be about 7} volts, and
the voltage -then available to drive
the eurrent through the rectifier will
be 121 instead of 14 volts.

The difference between 121 and 14
being comparatively slight, the charg-
ing current when the accumulator is
fully charged will be very little less
than that when the accumulator was

The Raytheon ‘' A’ ong of the new
“dry’’ rectifiers.

first put on eharge. Aceording to the
opinions of accumulator experts, it is
desirable, where an aceumulator has
been pretty well run down, to give it
a heavy initial eharge, gradually
tapering off as the accumulator
reaches full charge.

Now, let us consider the state of
affairs when the reetifying deviee has
a very low internal resistance. Sup-
pose the voltage required to drive
the necessary ecurrent through the
rectifier and a 6-volt battery is only
8 volts. If we start with the aceumu-
lator showing 6 volts, the voltage
available to drive the eurrent through
the rectifier is only 2 volts.

“Taper” Charging

As the accumulator is gradually
charged up and its voltage rises, a
considerable decrease takes place in
the voltage available to drive the
current - through: the system, and
when the aceumulator is fully eharged
and is showing 7% volts, the difference
between the applied voltage and the
back voltage is only half a volt, that is,

_one quarter of what it was originally.

In these conditions the. battery re-
ceives a “‘ taper ” charge, starting at
* 25

a heavy current and dwindling off to
a very much smaller current as the
battery becomes fully charged.
Owing to the very low internal re-
sistance of the Raythcon tube the
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conditions ‘are somewhat as eon-
sidered in the previous paragraph.
It is estimated that the open circuit
voltage of the output side of the
transformer need only be between 8
and 9 volts. With a eentre-tapped
transformer and full-wave reetifica-
tion the total open eircuit voltage
should, of course, be 16 to 18 volts.

Now we turn to another type of
L.T. reetifier, which is really dry in
the true sense of the word.

It has been found that if a disc of
lead and a disc of copper be pressed
together, with a ‘ sandwich” of
copper oxide between the two, the
unit has unilateral eonductivity, and
therefore acts as a rectifier. The
exaet mechanism of the rectification
under these conditions is not properly

(Continued on page 78.)

The I'up) ox Triclkle Charger plugs into

the mains and provides a constant

charging rate of *8 to 1 amp. " may
be used while the set is in operation,
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5 G B—A Summing Up

FTER three months of working it
is now possible to give a reason-
ably concrete survey of the

results of the first experiment in
alternative programmes. First of all,
on the technical- side results have
been generally better than antici-
pated. Thus, most of the hundred-
mile service arca of 5 XX has
actually been provided with a reason-
able alternative programme. As in
the case of all other changes and
experiments in broadcast transmission
there are idiosyncrasies which could
not have been foretold, but which
nevertheless inflict hardships on
listeners in certain districts.

. Crystal users within three miles of

5IT have been particularly ag-

grieved. They got little satisfaction
from the B.B.C. test of their condi-
tions of reception. In fact, so con-
siderable is the population affected
that there is likely to be a Parliamen-
tary agitation for at least a temporary
restoration of transmission from 51 F.

This will be possible with the em-
ployment of an international common
wave. I imagine, however, that
Savoy Hill would not be prepared to
spend the money for even a temporary
resumption of 5IT. Other areas
with grievances are Leicester, North-
ampton, and Norwich, all of which
appear to be screened in some way
from 5 G B. It is understcod;, how-
ever, that the B.B.C. engineers arc
not as hopeless about these three
centres as they are about Birming-
ham. On the programme side the
elimination of talks from 5G B is a
conspicuous success.
prove that the B.B.C. policy about

talks in the past four vears has been |

wrong. It is hoped, therefore, that a
salutary lesson for the future has
been learnt.

Valves Gain Ground

For the first time. Savoy Hill is
beginning to realise that the satisfac-
tory development of wireless, to-
gether with the prosperity of broad-
casting, i3 closely associated with the
progressive substitution of crystals

Tue WireLess CONSTRUCTOR

HAPPENINGS
AT SAVOY HILL

OUR SPECIAL COMM'SSIONER

by valves. Henceforth we are likely
to hear much less of the ‘“crystal
policy for broadcasting.” This change
has heen rendered inevitable by the
Regional Scheme.

The restriction in wave-lengths and
the concentration of the broadcasting
system into a few regions create a
problem in reception which valves,
and valves alone, can adequately
solve. The recognition of this fact
by Savoy Hill makes possible”much
more eflective co-operation with the
trade than was ever possible before.
If this opportunity is fully exploited
by wireless traders and their organi-
sations, the long overdue boom should
be hastened. The unexampled suc-

1!1

South Wales. Its service area is to
include North and South Wales,
Devon, Cornwall, Somerset, and part
of Dorset, as well as Wiltshire and
Bristol.

The Proposed Regionals

There should he about four pro-
grammes weekly entirely in Welsh.
This 1s as far as the B.B.C. intends to
go to meet the demand of the Welsh
Nationalists. The Pennine station is
to be built on high ground in the
centre of the industrial North. It
will serve Liverpool, Manchester,
Bolton, Bury, Sheffield, Leeds, Brad-
ford, as well as a considerable hinte:-
land in the Lake District. The latter

This goes to |

A rwell-knowen’ London amateur staiion. The transmitting and receiving dcar at
2 A8 L. This station has been picked up in Australia when using only five watls !

cess of this year’s National Radio
Exliibition is o good augury.

What will be the first genuine instal-
ment of the Regional Scheme ? I
venture to prophecy that it will be
the simultaneous construction of
twin-wave stations for West Britain
and the Pennines. The former, which
will also serve Wales, will be built on
the top of a mountain somewhere on
the boundary between North and

23

area has the advantage of existing
studios in.most of its centres. These
will be kept.on with reduced staff. I
should imagine that the West Britain
and ‘Pennine stations should be
operating by the end of 1928,

Dick Sheppard Again

I am glad to observe that my
agitation about Dick Sheppard is not
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Happenings at Savoy Hill—continued

entirely in vain. Despite the numer-
ous non-committal, - rather
statements emerging from the purlieus
of the Savoy, my agents inform me

that there is a-good chance of the |

former vicar of 8t Martin’s becoming
a_regular progranune ‘official at B.B.C.
headquarters. _Whoever .is respon-

sible for the new formula deserves -

hearty congratulations. ' The ‘influ-

evasive

Novelties Wanted

A close student of B.B.C.: pro-
grammes tells me with conviction that
there are far too few novelties and
stunts just now. I agree with him
that the tendency to settle down in
an atmosphere of complacency is
reflected somewhat in B.B.C. pro-
grammes. There is more than a
suspicion that the improvement of

This unnsual phofograph, {aken'at Zecsen, illustrates the dangers and difficultics
attending the crection of Germany’s latest super-station.

ence of Dick Sheppard is much too
valuable to_be compressed into Sun-
days.. <

Let us hope that he will really
get a free run at all the  pro-
grammes. If this is done we should
have greater . variety, more . real
brightness, and no offensiveness what-
ever against the canons of--good
taste.

" the “machine,” while _eliminating
. mediocrity,

has ~also  killed the

¢ peaks.” . A

, «.There .is _still ‘time to check this
'“tendency. before: 1t becomes chronic.
- A fresh infusion of journalistic talent
. would put the matter right.

Savoy

Hill must learn that there can be no

stability in the staffing of its Pro-

gramme Department. Even the best
28

ort

and most active minds will soon run
fallow, particularly if -they are fully
employed. Thercfore, constant change
is necessary in the interests of listen-
ers. Ag against this there is the
natural tendency for the creation of
a vested interest. The latter, while
being very pleasant for Savoy Hill, is
not necessarily to the advantage of
the service. A complete change of
staff on the programme side should be
effected at least every three years.

Hook-Up Dangers

The technical editor of “ Popular
Wireless ”” was the first to call atten-
tion to the hook-up tendency of the
B.B.C. engineers. He discovered on
his recent visit to stations that a great
deal of the transmitting equipment
and accessorics were hooked-up in a
casual manner. Thisis most alarming.
If the Engineering Department of the
B.B.C. is starved financially, then it
is a public scandal. If “ hook-up”
inherited from Writtle is being stan-

| dardised, Captain Eckersley should

reconsider the wisdom of his policy.

Money Problems

Licence revenue is going up still.
The B.B.C. gets about, £900,000 this
year. There is naturally some curio-
sity as to how this vast sum is spent.
All that the B.B.C. will say about if
1s that 10 per cent is absorbed in
administration, and that the balance
goes to programmes and engineering.
This is admirable as far as it goes.
But it would be a great deal more
convincing to have a few more
dctails. No reasonable person would,
ask for particulars of salarics, but the
B.B.C. should certainly tell the public
how much it spends on radio drama,
the Queen’s Hall, the National Con-
certs, and big items such as these. I
suggest quite seriously to Savoy Hill
that if they would avoid awkward
questions m Parliament and in the
Press, they should become a lLttle
more conmununicative about their
finance. After all, it is listeners’
money they are spending !

9888830 aEEC=10030C0CORNNNSIERIRNCSINcRINEONIESN

“POPULAR WIRELESS”
is the
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WEEKLY

(PEYITTEETTERTTERY PRI EY X LEY T ELEL LY T PR ETE 28


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

Movember, 1927

A Short
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Wave
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AGAINST the many advantages
possessed by wave-lengths of

the order of 30 or 40 metres
must be placed the one great dis-
advantage—that the average multi-

stage or even single-stage H.F. re- |

. ceiver 18 quite useless for their recep-
tion. The vast majority of - short-
wave enthusiasts use a receiver com-
prising the much-vaunted * low-loss ™
detector followed by one or two
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The cireuit employed is similar to
that of a straightforward detector of
the Reinartz type.

stages of low-frequency amplification,
and this combination is certainly very
hard to beat. Here and therc one
finds an amateur sufficiently keen on

‘Quperhef Adaptor

This unit, placed in front of any set with H.F. amplifica-
tion, takes the tuning down to below twenty metres!

By L. H. THOMAS.

short-wave reception to build a super- |

heterodyne specially for the purpose,
and, in the writer’s opinion, once a
““ super-het ”’ has been made to func-
tion properly on these wave-lengths,
nothing better could be desired from
the point of view of general efficiency
or case of operation, although many
do not seem to agree with the latter
feature ! :

Special Set Unnecessary.

.Many who are not really enthu-

siastic on the subject of short-wave
work must at some time or other have
felt a tinge of envy on reading of the
exploits of some persevering single-
valve owner (whe regularly receives

-Morse from Australia and broadecast
- from the United States) and yet are

not ' sufficiently keen to go to the
trouble and expense of building a
separate-receiver for the purpose.

The writer has designed an adaptor,
in the form of a single-valve short-
wave - oscillator (for ‘it is in reality
nothing more), which can simply be
placed *“1n front” of  any receiver
embodying high-frequency amplifica-
tion, enabling: it ~to "receive wave-
lengths as low as 14 metres.

No Alterations Required.

This is done by operating the H.F.
stages of the existing ‘receiver in a
similar manner to the intermediate
stages of a super-heterodyne—the

receiver does, in fact,” become a
super-het. Yet no alterations are
necessary, a8 far as the original

The wiring near the panel

must be carefuliy done or i
hand-capacity effects may P
be troublesome.

29

THe WireLEss CONSTRUCTOR.

receiver is concerned—the adaptor is
simply wired up, the aerial lead
changed over from the big set to the
appropriate terminal on the adaptor,
and in come signals on 20 metres or so
without further trouble ! This adap-
tor is also capable of being used as a
single-valve receiver, or may be fol-
lowed by an L.F amplifier.

The circuit of the adaptor is
shown on this page. It is a perfectly
“ straight ’ Reinartz-type detector,

It will be seen thatvery

few parts are required

for the Shert-wave Super - het,

Adaptor, and that the rwiring is

quite easily arranged to _avoi
spacing troubles.

B
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A Short-Wave “Superhet” Adaptor—continued

the aerial being coupled to the grid
end of the coil through a very small
variable capacity. This, of course,
obviates the necessity for erecting a
special small aerial. The centre-
tapped coil is of the “ Dimic ” type,
and short-wave coils of this type will
tune down as low as 14 metres or so.
A ‘00025 condenser with slow-motion
drive is connected across half the
coil and a similar condenser is em-
ployed for reaction control. As an
H.F. choke a plug-in cotl i3 used, as
different sizes seem to give the best.
results on the various wave-lengths
that are to be covered.

Fasy Change-Over

When the terminal marked “ To
aerial of set’” is connected up, the
A.T.L of the receiver is used either
as the primary winding of an H.F.
transformer or as a tuned-anode coil,
“ parallel feed ” being nsed. If the
A.T.I. of the main set is direct-
coupled 1t may be said to become a
tuned-anode coil, or, if loosely-
coupled, the primary of a trans-
former.

It is, of course, well known that
wlien a super-het is used on these very
short wave-lengths it is unnecessary
to use a separate oscillator or even a
Tropadyne arrangement to produce
the beat frequency which is to be.

g /2"

Y258

F16. 1 PANEL LAVOUT:

amplified.. The amount of detuning
of an ordinary oscillating detector
such as this which 1s necessary to
produce a beat-note with the incoming
signal is so small as to be negligible.
This, of course, greatly simplifies
matters, for otherwise our adaptor
‘would consist of a detector and a
separate oscillator. (Its extreme sim-
plicity being destroyed, there would
naturajly be less inducement to con-
struct ji—it would be as casy to make
a “Det. and L.F.” set!)

\‘0]‘ the terminals on the strip

at the edge of the baseboard,

that on the right is for the

aerial lead, whilst that on the

cxtreme left is joined to the

acrial terntvinal on the set
. itself.

There are no terminals- for Earth
or H.T. —, since it is assumed that
these two connections will be left
untouched on the main receiver. All

~that is necessary, therefore,” is' to

connect up the L.T. battery, the
positive H.T. (a tapping from the
battery used on the receiver), and the
“To aerial of set” terminal, the
aerial simply being changed over
from the * big set ” to the terminal
on the unit. (Sec wiring diagram.)

Some Wiring Hints

Very little need be said about the
construction of the unit. The writer
has gone back to the practice, now
almost obsolete, of placing the rheostat
on the front panel ; this is desirable,
since filament control seems a trifle
critical under certain conditions. It
will be noticed that the components
have been so placed that the grid and
anode leads are as short as is practic-
able, and the coil is well away from
any large components. The neutral-
ising condenser, mounted on the base-
board, is simply in series with the
aerial.  When the wiring has been
completed it should be checked in the
usual manner, applying a voltmeter
across the filament terminals with the
H.T. connected up. Everything being
satisfactory, it may be connected to
the main set as previously described.

A valve of either the small power
class or the “H.F. and detector ”
type (i.e. with an impedance between
6,000 and 20,000 ohms) should be
inserted in the socket of the umit, the
H.T. terminal should be connected
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A Short-Wave “Superhet” Adaptor—continued

the general effect on the loud speaker
being that of listening to strong
Morse without oscillating. It does
not matter how hard the short-wave
unit is oscillating—all that is neces-
sary is to produce a beat-note with
the incoming signals. Slow searching
should not really be necessary on
account of the strength of the average
signal on this wave-length, but it is,
of course, advisable to go fairly
carefully at first.

up to a point about 40 or 50 volts
above filament potential (probably
the detector tapping on the main seb
will be suitable) and a No. 50 coil
inserted as choke. The modus oper-
andi is now as follows :

For a Long Z erial

No difficulty at all should be -
experienced in getting the umit to
work, but if it does not scem to be
oscillating, all that is necessary
is to disconnect from the main set
and insert a pair of 'phones between
the HT. + terminal and the actual
| H.T. tapping. It will then be used asa
standard  single-valve  short-wave
receiver, and any necessary “ persua-
sion ” may be easily administered. It
should be mentioned that if the reader
is using an aerial that is at all inclined
to belong, the “neutralising” condenser
may needto be placed nearly “ allout.”

For the benefit of those to whom

. the shorter waves appeal, but who

Carefully tune the main set to the % » % do not possess a multi-stage receiver,
highest point of its tuning range.
If it is possible to receive Daventry,
so much the better. The set should
in this case'be tuned to about 2000
metres. In the case of sets which will §
not receive Daventry and the long- {8
wave stations, it is usually satis-
factory to tune to about 550 or 600
metres. Now insert a No. S W.1
Dimic coil in the unit, set its neutral-
ising condenser about “ half in,” and
its main condenser (C,) at zero. On
rotating the reactioncondensertowards
the end of its travel, a point should
be found at which the set bursts into
a loud howl. Slacken the reaction
condenser back until elear of this 4 view of tne
point, but make sure that the short- Seniq beor e
wave unit is still oscillating by tapping sistance wnen
the gnd terminal. Strong ‘ double :,'_'c,.,"",';',":’g_"“’
clicks ”” from the loud-speaker or head- I;emli'nga‘,;'l"!:;;
phones will indicate that all is satis- Pkl G
factory. ~ Now rotate the main e toara 5

condenser on the unit very slowly. respeectively
© “To Aerial' of

. Set,”’ ¢ BT,
Signals all Day . LT

. With the 8.W.1 coil, 45 metres (on “ L% 4" and |
which wave there is usually a large sy
volume of amateur traffic) will corre- L
spond with about 70 degrees.on the e
dial of C;. Morse signals should be
heard here at almost any time of day,

The above
photograph
shows the
walve il both
the coils in
position.

31
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A Short-Wave :“Superhet” Adaptor—continued

—

another simple unit will shortly be
described which embodies all the
necessary components to convert this
“ adaptor ” into a full-blown super-
het for short waves. Yet another
method of using it is possible, however:
If an L.F. amplifier is available, all
that is necessary is to connect one
of the “Input” terminals to the
H.T. - terminal on the adaptor, and
the other to the positive H.T. tapping.

Used as a One-Valve Set

An earth will then be necessary on
the adaptor, and another terminal
may be added for this purpose or the
L.T. 4 terminal may be earthed.
As has been mentioned, it may he

r’Hr
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used as a single-valve receiver by
connecting the *phones between the
H.T. + terminal and the battery.

r
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Whichever method is employed, the
“wave-length range which the unit will
‘cover remains unaltered, and the
following indications will probably be
useful.

Tuning Range

The S.W.1 coil covers, roughly, the
range 36-60 metres. The calibration
figures given on the coils themselves
may be disregarded, since they only
apply when the whole coil is tuned,
and in this case the condenser is only
across half. The bulk of amateur
stations work between 36 and 48
metres, and are therefore to be found
between zero and about 80 degrees on
the main control. With the smaller
coil, S.W.2, the range 26-40 metres is
roughly covered. - WGY on 32:79
metres is generally to be found at
about 40-50 degrees,and various other
American telephony stations between
this reading and zero. On the S.W.3
coil the receiver will go down to about
18 metres or lower, and other tele-
phony stations will be found, although
the times at which they may be
received are somewhat variable and
weather conditions also seem to have
a considerable effect. Reception is, in
fact, decidedly freakish below about
23 metres.

The * Super-Het” Unit

Fuller details of the use of this unit
in conjunction with the *“ super-het ”
unit will be given with the deseription
of the latter which will appear
shortlyin the WIRELESS CONSTRUCTOR.
But enough has now been said to
show that in its one-valve form,
described above, the short - wave
‘ Super-Het " Adaptor is a fascinating
and effective little instrument, well
worth the time spent upon its
construction.

;gg;;n“POPULAR WIRELESS” 507§

It keeps you in touch with the trend of Badio. -
- Every Thursday. Price Threepence. s
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At Hom

][N the process of-testing component
parts and apparatus submitted to
thiz journal for report under the

*“ What’s New ” heading each month,
I frequently have to make measure-
ments of the electrical resistance of
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windings, grid leaks, anode resis-
tances, and contacts. These measure-
ments bring out so much interesting
information ‘that readers of the
WiIRELESS CONSTRUCTOR may like to
know a little more about the subject—
how the tests are made, and what
actual results are obtained in some
typical cases.

“Two Kinds of Resistance”

We have to deal with two kinds
of resistance in our measurements.
The first is called “ high-frequency
resistance,” and the second the
“D.C. resistance” or “ direct-current
resistance.” In those parts of the
circuit which do not carry radio-
frequency currents, the D.C. resis-
tance is all that matters, but in tuning
coils, condensers, and parts of the
circuit where high frequencies are
dealt with, the H.F. resistance is the
only thing that matters. In stating

this it must be explained that a coil
may have a resistance of, say, 2 ohms
to direct current, but it may offer a
resistance of 50 ohms to an H.F. cur-
rent of, say, 500 kilocycles, or at the
frequency corresponding to a wave-
length of 600 metres.

The simplest of all tests are, of
course, the direct-current measure-
ments, for such measurements offer
practically none of the difficulties
attendant upon the testing of H.F.
resistance, The apparatus used in
most D.C. resistance measurements
is the Wheatstone Bridge. A photo-

graph of the particular Wheatstone
Bridge used in my lahoratory is shown
in the accompanying diagram.

&

THE WIRELESS (CONSTRUCTOR

o With
& The Ohm

T he resulls of a series of ilhwmnin-
ating experiments,

By THE EDITOR.

For the benefit of those readers
who are not acquainted with the
instrument, which, incidentally, finds
itself a multitude of uses in all elec-
trical engineering, it will perhaps be
advisable to explain the principles on
which it is based. At first glance 1t
appears to be a very complex piece of
apparatus, but the complexity dis-
appears when we examine it.

The Wheatstone Bridge

Let us consider, first of all, the
diagram, which shows two resistances
in parallel, so connected to a battery
of 100 volts that current flows in each
of them. We will imagine that the
resistance of the upper is 10 ohms and
of the lower 100 ohms. By Ohm’s law
we know that the current in amperes
flowing in the circuit can be found by
dividing the pressure in volts by the
resistance in ohms, The familiar
formula is
E (voltage)
R (resistance).

Now, as the resistance of the upper
is 10 ohms, and the voltage applied

I (current) =

The Wheatsfone Bridge employed for the measurementis described in this articis
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is 100, a current of 10 amperes will
flow in the circuit formed by the
battery, the upper resistance, and the
connecting wires. In the lower resis-
tance (100 ohms), a current of 1 ampere
will flow—in both cases neglecting
the resistance of the wire from the
battery to the point where the two

resistances are joined at each end. .

will flow, because both of these are
at the same voltage. However low
the resistance of the wire, if there 1s
no voltage between the ends, no

Now, considering again the upper | &y

resistance, the current of 10 amperes |*
is flowing through all parts, so that if |}

we take one-half of this, having a

resistance of 5 ohms through which

the current of 10 amperes is flowing,
then obviously a voltage of 50 is
being applied to that particular half.
Otherwise, Ohm’s Law would be in-,
correct:! We can thus say that the
voltage between the points A and E is
50 and between E and B 50, while the
voltage between A and B is obviously
100.

A Simple Explanation

Now take the lower resistance. A
current of 1 ampere is flowing through
this. Between the points C and D a
voltage of 100 is applied. Between
the points C and E the voltage is 50,
and between E and D the voltage is
50 also. The points E and T are
respectively in the centres of their
particular resistances.

You may wonder what we are
“ getting at” in this argument, but
you will now realise that if we join
a wire between the two centre points
T and F (shown dotted), no current

current can flow—again, according
to Obm’s Law.

The “ voltage drop,” as we call it,
is uniform along each: resistance.
Thus, if the distance between A and G
is three-quarters of the total length of
either resistance, the voltage between

- these two points will be three-quarters
of the total, irrespective of the actual
resistance. If will now be seen that

Measuring the filanment re-
sistance of a valve when the
filaomnent is cold., This may
change considerably when
- " the teniperalure of the filu-
tnent is’ vaised,

34

if the ratio of the resistance AG to
GB is equal to the ratio of , CH to
HD, no current will flow between
the points G and H, and so on

A useful and enlightening
experiment. — Testing valve
sochkets for proper conlact.

throughout various tappings on the
resistance, as long as the -ratios
remain the same.

You will notice that, in the parti-
cular example, the resistance between
G and B is but 2} ohms, whereas that
between H and D is 25 ohms,

An Example

If we make up a piece of apparatus
with an adjustable resistance of known
value between, say, A and G, and
provide terminals at G and B for the
insertion of an unknown resistance,
in place of that shown, and if simi-
larly we have known variable resis-
tances between C.and H and between
H and D, and if we arrange for a
sensitive indicating instrument to be
joined between G and H, then no
current will low between G and H
(in consequence, there will be no indi-
cation on the instrument) when the
ratio of GB to AG is the same as the
ratio of HD to CH. If, for example,
as is shown, the unknown resistance
is inserted between G and B in place
of the resistance shown in the
diagram, and the value of AG varies
until there is no reading on the
indicating instrument between G
and H, and we know that as CH
is three times the value of HD, then
GB must be a third of the resistance
AG,
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This is precisely what the Wheat-
stone Bridge does. If you examine
the photograph on this page, you
will see in the middle a sensitive
galvanometer which gives a deflection
of the needle in one direction or the
other when a current flows between the
points we have called G and H
(although these markings do not
appear on the instrument). You will

A “ Radiano”’ test of a drastie natwre.

also sce two keys, the one on the left
marked GB being provided for
joining the galvanometer across the
points named and the B key for join-
ing the battery. In most cases a
2- or 4-volt battery is quite sufficient.

Measuring Resistances

On each side of the galvanometer,
and behind, you will sce plugs and
sockets. By having “ units,” * tens,”
“ hundreds,” and * thousands” sockets
it is possible by mcans of the plugs to
get any resistance value between 0
and 9,999. Behind the galvano-

meter are two plugs by which the {

ratios of the resistance called CH and
HB in my diagram can be set. For
example, we can make CH equal to
HB, whereupon the actual resistance,
which gives no deflection on the gal-
vanometer, will be the resistance of
the unknown resistance, which is
connected between the two bottom

terminals on the front of the instru- .

ment. If we want to measure higher

resistance readings in fractions of an
ohm the ratio can be altered in the
other direction.

In operation the battery is joined
to the two battery terminals, the
unknown resistance between the two
extreme terminals on the front of the
instrument, and the two keys pressed.
Plugs are then varied until there is no
indication on the galvanometer, where-

Eighteen ¢ pinched-on ' contacts and ten
pressure contacts, in series, were measured for vesistance with surprising results.

upon we know that the unknown
resistance is calculable from that
which gives no reading (when the

resistances than 9,999 it is only'- -

necessary to make a change to the
ratios between CH and HD, for if
CH is, say, a tenth of HD, then the
resistance we are varying between
AG will be but a tenth of the un-
known resistance between GB. Simi-
larly, if we want to get very low

Measuring the D.C. ve-
sislunce of a tuning coi!
prior to laking H.V. re-
sistance measurements,

3S

ratios have been taken into account).

So much for the instrument itself.
Now let us see what we can find with
it. Look at the photo which shows a
number of ““ Radiano ” leads screwed
under terminals so as to forin a chain.
In this chain there are nine Radiano.
leads, which means eighteen pinched-
on contacts between the brass tags
and the wire, and ten pressure con-
tacts under terminals. This i3 far
more contact in series than is ever
found in a Radiano set, and as these
Radiano leads were some of those
used in the original Radiano Three,
the test was made at least six months
after the leads had been formed, and
thus afforded a good opportunity of
finding if these contacts offered any
detrimental resistance to the flow
of the current after a time. The
measured resistance of the 4 ft. 6 in.
composite lead proved to he exactly
two-tenths of an ohm! This proves
conclusively that the Radiano. system
of wiring up is perfectly sound in
making contacts.

A Battery Lead Test
Strong spring clips are used for
making sound contact-to terminals,
leads, etc., in these tests. Another
very interesting measurement was
that of battery leads, to see whether
these cause too much drop in voltage
for the valve current. It must be
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remembered that as there is a voltage
drop along the resistance, if our bat-
tery leads are of high resistance the
voltage applied to the terminals of the
valve will be lower than that of the
battery itself. This aspeet of affairs
is important when using 2-volt
valves, particularly when these valves

use a good deal of current, for the £

greater the current the greater the
voltage drop in the leads. Measure-
ments showed that wusing 2-volt
valves, and assuming the voltage on
each must not drop lower than 18,
then when the total current on the
2-volt battery is 6 of an amp.
the permissible resistance of the lead
is -33 of an ohm.

Battery Leads

The measured resistance of twenty |

feet of ordinary double silk-covered
flex, such as is used for electric light
fittings and obtainable from any elec-
tric shop, proved to be ‘6 of an ohm.
This means that in the eireumstances
given, viz. maximum current of -6 of
an ampere assuming no filament re-
sistances, and a maximum drop of
2 of a volt, eleven feet of double
flex can be used at most. It is rarely

that battery *cords are eleven feet
long, and usually the wire used is
thicker than that chosen for the test.
From- the figures given the reader
should be able to work out whether
his ‘own battery leads arc too long.

A commercial L:T. battery cord
sold ready for fitting to a set proved
to have a resistance of onc-tenth of
an ohm, which is quite a low enough

when cold. When the full filament

current is passing the resistance of

this valve 1s 55 ohms.

Coil Resistances

Another very interesting measure-
the D.C. resistance

ment related to

Good contact of all pins with the sockels of some six-pin bases is by no Mmeans

certain.

resistance for any practical purpose.

Speaking of valve current, do you
know that the resistance of the fila-
ment when cold is much lower than
that of the filament when hot ?
Using a very small current for measur-
ing purposes (this can be arranged by
choosing correct ratios and values)
the resistance of a typical 6-volt
modern valve proved to be 26 ohms

dre your battery leads veducing the voltege on your valve fllements 2 This lest
geve some illuminating resulls, e b= e

36

" Results of the test illusirated are given in the article.

of the Daventry range of six-pin
coils designed to go inside the circular
screens, but now more generally used
without screens. In order to muake
these’ coils compact a very fine
gauge of wire has to he used. In
spite of this I was very surprised to
find that the direct-current resistance-
of a standard 1,000 to 2,000-metre
split-primary aerial coil was no less
than 76 ohms. Asthe /high-frequency
resistance is always higher than the
D.C. resistance, you can realise that
these coils are not at all efficient.
The D.C. resistance of a corresponding
ordinary type of plug-in coil was but
16-7 ohms.

Incidentally, it may be stated
that the high-frequency resistance
of the ordinary type of plug-in ccil
mentioned is distinctly lower than
that of the ordinary six-pin single-

* layer coil.

Coil Bases

The 250/550 six-pin coils of fairly
heavy gauge wire are generally far
more efficient, but these differ be-
tween makes considerably so far as
their D.C. resistance is concerned,
some measuring as much as five ohms
and others as low as one and a half
ohms.

.- (Continued .on page 82
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vER since the unfortunate inci-
dent of the wriling machine
invented by the professor there

has been somewhat of a coolness be-
tween him and Mies Worple. It all
arose through a slight misunder-
standing. The professor sent the
first model along for her to try, accom-
panied by a note in which an unfor-
tunate spelling mistake was made in
an absent-minded moment. ‘ Pro-
fessor Goop presents his compliments

iﬂw % 1l
R/

" T
ot N

. The latter yel.s quite huffy ubout
it

/
e

[

to Miss Worple,” he wrote, ““and
has much pleasure in sending for
trial by her a tripewriter, which is his
very latest invention.

*“ He is sure that it will be just the
thing to help her in composing her
verses.”

- *“-Sheer Misunderstandings”’

It is jolly hard lines on the pro-
fessor that he can hardly ever open
his inkpot without puttmv his foot in
1t.  Apart from the fact that he is
apt to make little slips in moments of
mental aberration, his handwriting is
s0 bad that the recipients of notes
from him frequently mistake his
meaning. When a man writes to the
vicar, “1 would like to thank you
for your striking concert,” and ‘the
latter goes and reads, T would like to
spank you for your stinking conceit,”
and then gets quite hufly about it, it
s pretty rotten, isn’t it ?

Having suffered two such reverses
through sheer misunderstandings, the
professor was not quite up to his usual
form when I went round to see him. 1
was told when I'inquired for him that
he had “taken to his bed, so going
up to his room I knocked gently at the
door, turned the handle, and peeped
in. I was not in the least surprised
to find that the professor had stufied

his clothes into the bed and had folded
himself up neatly upon the chair at its
side. But he was very glad to see me,
telling me that he felt a little cramped,
but could not think why. I was able
to straighten things out a bit, and
once between the sheets the professor
heaved a sigh of relief.

*1 was sure there was something -

wrong somewhere,” he said, ‘‘ but
for the life of me I could not think
what it was.”

Prof. Goop in Trouble

He went on to tell me that life
scemed very 'dull and very grey, that
nobody loved him, and that he was
sure he had contracted housemaid’s
knee owing to the amount of kneeling
that he had had to do on the previous
day as the result of spilling a gross of
4 B.A. nuts on a sheepskin hearth-
rug.

He was, he assured me rather woe-
fullv, entirely unable to bend the
knee, and he begged me to run my eye
over it. After removing many layers
of insulating tape that he had used
as a dressmg in default of sticking
plaster, I found the entire knee em-
bedded in alarge lump of Chatterton’s
compound.

The professor is always very par-
ticular about pulling up his trousers
when he either sits or kneels down,
and 1t appeared that prior to going
down “in search of the nuts he had
absent-mindedly gone on hitching at
one trouser leg for some little time, and
had then flopped down with his bare
knee on the lump of Chatterton’s,
which he had dropped some hours
previously and forgotten all about.

“This Ain’t the Lido ”

I had turned my head slightly to
one side, still bending down over the
ailing - limb, as the professor told
the story, and I was therefore not
prepared for - the sudden movement
that he made which brought his knee
sharply against my ear. I started
backwards, but desisted hastily, for
the ear, now firmly -attached to the

professor’s knee, was in danger of |

being torn out by the roots.
37
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*“ Take your ear away,” cried the
professor.

“ Take your beastly knee out of my
ear ! ” 1 retaliated. “Hi! Stop!”

It was a terrible predicament, for
the bell was just out of reach, and
even if we had been able to get to it,
the professor told me that he was sure
there was nobody in the house, for the
maid who had admitted me was just on
the point of departing for her evening
out, and Mrs. Goop was at the seaside
with the Microgoops. °

*The only thing,” I said, “is to
make our way somchow round to the
house of Captain Buckett. These
sailors always know what to do in an
emergency.” By superhuman efforts
I managed to get the professor’s legs
over my right shoulder and to tuck
his head under my left arm. I then
proceeded down the stairs and out of
the front door.

We had got but a few steps along
the High Street when a large hand
was laid upon my shoulder.

“ *Fre,” said a voice, “ what’s all
this 2 This ain’t the Lido. No, yon
can’t go carrying people about the
"Tgh Street i in pPyjamas, and ‘im npside
down, too.” . It was thearm of the law
in the shape of P.c. Mugglewump, who
looks after the lives and liberties of
the citizens of Mudbury Wallow.

The Police Become ““ Involved”’

“ Ah, good-e\}ening, Mugglewump,”
I said. “The professor and I find

- ourselves in something of a difficulty.

. He’d folded himself neatly upon a
chair. . .

Undoubtedly you, with that versa:
tility which is characteristic of the
police, will find some way out of it.

“You will perceive that the pro-
fessor’s knee has become accidentally
attached to my right ear.”

‘P.-c. Mugglewump drew closer to
verify my statement. As he did so,
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Professor Goop, who was feeling a
little cramped, made a slight move-
ment under my arm, tickling my ribs,
and causing me to start. Of course,
I could not know, sincc I am unable
to see out of the back of my head,
that the rather short-sighted Muggle-
wump was bending closely -over the
point of contact between the pro-
fessor -and myself. - Anyhow, it was
not my fault that his nose, which is
somewhat on the long side, also
became involved.

“’Ere, stand back ! ” said Muggle-
wump.

Crump to the Rescue

I stood forward, thinking that he
must have meant that, and my
movement was answered by a yell
of pain from the constable. All his
efforts and ours to effect”a detach-
ment were in vain. After some
consideration, he decided that he
must place himself behind me, with
his arms round what I like to think
of as my waist, and that we must
continue our journey, keeping strictly
in step.

We had not got very far when we
felt in with Goshburton-Crump, who,
‘seeing that something was amiss,
came up to discover exactly what
was happening.  Being a school-
master, he told everybody just what
to do, and assured us that if we
came round to his place he would
have us unstuck in a Jiffy.

By this time, however, we were all
growing so weary that we found
further progress practically impos-
sible. Luckily the dustcart, wearily
plodding its homeward way, happened
to be.passing, and, with the aid of its
guardian spirits and Goshburton-
Crump, we were somehow got on board
and conveyed to the schoolmaster’s
villa. He arranged us as comfortably

This ain’tthe

es » $Eve! What's this?
Lido!" . .,

as possible upon the floor of his
sitting-room, bidding us be -¢f _good
cheer.

Y

Parted!

He informed us that he proposed
to do the unsticking job with the
help of a hot-soldering iron. He
promised that he would exercise
the utmost care in the use of this
somewhat formidable weapon. I
must really say that ke did the job
very well, for about two minutes
latet we camé apart with a noise
rather like thit made -by pulling a
foot out of & swamp. P.-c. Muggle-
wump imfnediately clapped his hand
to his injured nose, and found that
he could not remove it. The professor
simultaneously brought his knees
together, only to discover that they
were as firmly' locked as those of a
competitor in a sack race. I was
the only one who had the presence
of mind hurriedly: to wet my ear
by squirting the contents of a siphon
over it. A portion of the stream of
soda flew over my shoulder into
Goshburton-Crump’s eye, causing him
to start back and drop the soldering
iron on to Mugglewump’s toe.

Under Arrest!

Taken unawares, the constable
wrenched his hand from his pro-
boscis, drawing out long filaments
of Chatterton’s in the process. - The
hand descended mvoluntarily upon
Goshburton-Crump’s neck and re-
mained fixed. By this time Muggle-
wump was getting a little worked up,
for some reason or other,” and he
informed Goshburton-Crump that he
-was placed under arrest and charged
with assaulting the police. He told
the professor and me that we should
be required as witnesses, and must
accompany him at once to the police-
station.

Things were looking pretty gloomy
as we proceeded down the street.
Goshburton-Crump could not escape,
even. if he would. The professor
proceeded in a series of kangaroo-like
bounds.”
of the party completely free to move.
I was cudgelling my brains to try to
discover some way out of what
might be justly described as a horrid,
sticky business, ‘when an inspiration
came.

The Episode Concludes

“ Look here, Mugglewump,” I said,
“1 do not think that you quite
realise your position. In the first
place, you are inseparably attached
to Mr. Goshburton-Crump, ‘and will

38, ]

| Goshburton-Crump’s

1 'was’ the only member | °

probably have to have your right
hand amputated in order to become
free. Sccondly, having ordered Pro-
fessor Goop to accompany you to
the police-station, you are aiding
and abetting him in parading the
High Street in pyjamas. Thirdly,
that blob: of Chatterton’s that still
adheres to your nose is far from
becoming, and may lcad to a most
compromising attachment should you
later on solace your nose with half
a pint in a tankard. If I can see a
way of getting us all out of this,
will- you call it quits?”

Mugglewump, who was getting a
little tired of keeping his hand on
neck, replied,
after some thought, that he would.

“Then lead the way,” I cried,
“to the emporium of Mr. Bloopher,
the grocer.”

Surprised, but too cowed by their
recent experiences to ofler much
resistance, the party made its way
into Mr. Bloopher’s shop. I guided
them straight to the cheesc depart-
ment.  There I pressed two hali-
crowns into the hand of the fellow

iy The
kangaroo-lilie bounds.

Professor . proceeded with

who slices cheese up with a wire,
and explained our.troubles to him,
In a trice the professor had become
a biped once more, whilst Goshburton-

| Crump and Mugglewump had ceased

to be Siamese twins.
When I left him safe and sound

| that night, Professor. Goop was well

away with the business, of inventing
a mon-sticky adhesive.

WireLESS. WAYFARER.

The Leading RadioWeekly

Popular . .

Wireless

ON .SALE EVERY THURSDAY.
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THE SECRET IN THE TEST TUBES

What are the

secret chemicals?

YOU KNOW THAT TEST TUBES and
the minds of chemists have held secrets
which have baffled discovery, but you may
not know there have been none more
sought after by battery makers than the
one so jealously guarded inside each cell of
the LISSEN New Process Battery, which
makes each cell yield oxygen for your
valves in a way no other cell does or has
ever done before. Copious does not
adequately describe this oxygen liberation
of the LISSEN New Process Battery.

Since this new energy became available {or valves tens of thousands
of loud speakers all over the country are reproducing radio broad-
cast with a freshness of tone and a clear volume which is adding de-
light to radio. Whenever there is fine music to be heard by broad-
cast see that you have a LISSEN New Process Battery in your set
and hear your loud speaker voicing its appreciation.

You pay shillings for this battery which many others would pay
thousands of pounds for, yet 10,000 dealers are selling it at a
price which has been made low to bring it within the reach of all,

The next time you want a good battery get a LISSEN New Process
Battery. Teke no other and you will be rewarded for your insistence
by a new power smoothness and new tone clarity in your loud speaker.

LISSEN

SECRET PROCESS

60 volts (reads 66) "7'11

100 volts (reads 108) - 12/11

9 volts (grid bias) - 1/6 BATT E RY

LISSEN LIMITED, 26-30, FRIARS LANE, RICHMOND, SURREY.
39
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Mechanically perfect. ..
S;iele'_ctive to a degree
e Paténted vernier
gapaéity adjustment. . .

together . . . Economical
in price . ...

For sheer value for money therc is no variable
condenser to equal the Keystone Universal. It
possesses all the attributes of the best type of
variable condenser, and in addition it bhas several
unique features which ace not to be found in any
of its rivals. Two or three of these condensers
purchased as single units can easily be ganged
togcther to form a double or triple gang. Alter-

-

I:Jnits' easily ganged

| THEEAST WORD IN CONDENSER "DESICN |
—KEYSTONE

Universal Logarithmic Condenser

Condenser in a set and wish to chdnge your circuit
to one using single comdensers, you can readily
make the necessary conversion in a fcw minutes
without any special tools.

Both fixed and moving plates are insulated
from the framec—another unique feature! Think
of the many advantages offered by this condenser,

and then compare the pricés given below with

natively, if you bave used a Keystone Gang those of other makes,

PRICES: .
SINGLE : 0005 mfd. e+ . 13/6 ‘0003 mfd. ST (o)) (2]
TWIN GANG : -0005 each section .. 27/6 :0003 cach se¢tion ... 25/6
TRIPLE GANG: 0005 ,, s .. 42/- ‘0003 ,, % .. 38/6

Send for free folder of Keystone Condenser.

THE FINEST CONDENSER VALUE EVER OFFERED

Keystone “Midget* Reaction
Condenser

Keystone Neutralising
Condenser

Used in all the popular circuits
this scason. These comdensers have
been designed by experts, and
they are suitable for neutralising
the electrode capacities for alil
types of valves.. Very low
minimum capacity.
The wide spacing of
the wvanes renders ac-
cidental “shorting”
impossible. Very well
made from best quality
material and beautifully
finished.

Board mounting S/-
Pancl mounting 6/3

Ideal for the
many  posi-
tions where
a small capa-
city condenser
is required.
An aluminium
shield pre-
vents  haund-
capacity
effects, and a
speciaf taper
bearing gives
a beautifully
smooth move-
ment, Accur-
ately designed
and rigidly
constructed, this Keystonc condenser §s backed
by the usual Keystone guarantee of cfficiency.

Capacity ‘ooor mfd. Pricc 3/6 : ..

244 STATIONS
Received and Identified

Some months ago one of our standard
s-valve receivers was sent to Auvstralia and
back on a six-months’ trip: In mid-Atlantic
over 20 statioas in Europe and U.S.A. were
received on the Loud Speaker during a
terrific storm. All results were logged and
verified by independent witnesses. The
tuning of .the Five-Fifty-one is simplicity
itself. One control only. All wave-lengths
from 250 to 2,000 metres are covered
& without any coil changing—the movement
of one switch only being required,

\Write for particulars.

FIVE - FIFTY - ONE SET

Keystone
H.F. Choke

The extremely high effi-
ciency of this choke is du

to a unique form o

low-capacity winding.
Range, 300/2,000 metres.
Recommended for use
in the ** Solodyne Five,”
* All British Six,”” and
. many other efficient
b, teceivers.

Especially suitable
for split-coil circuits

Price 8/ 6

ITTTLITITS

Keystone Fixed Resistors
No. 4 fore25 amp. valves with
6-volt accumulator. No. 17 for
‘06 amp. valves with 4-voit
accumulator. And in many &
other values. Price 2/6 """'"
Resistor only 1/8. Base, 9d, ~

PETO-SCOTT CO., LTD.

Registered Office: 77, CITY ROAD, LONDON, E.C.1.

)

\ Town St., Plymouth.

Branches:—62, High Holborn, London, W.C1. 4, Manchester St., Liverpool. 29, OM
40
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COPEX SCREENS

S

BY TEST THE BEST
All Copex Screens are made from high-grade
copper—the best metal -for screening purposes.
They are rigidly constructed, and polished and
lacquered in order to preserve their handsome
appearance.

Copex Standard H.F. Screening Unit,
as illustrated.  Assefabled and wired
ready for use. . Size 6} ins. square by
6ins. high. 25/=

COPEX SCREENING BOX “S' VALVE TYPE
Similar in appearance and construction to the
unit illustrated above, but pierced on one side
to take onc of the new sercencd-grid valves. This
box will accommodate a complete H.F. stage, the
dimensions being -84 ins. by 73 ins. by 7} ins.
high. Price 16/6

"
“0.C.

COILS

Higher Ampli-
fleation . . .
Oscillation per-
fectly controlled
. . Guaranteed
matehed within
one metre . . .
Wound with
Litz wire

100 9 efficient. Lol
USED IN THE WORLD’S

BEST RADIO RECEIVERS.

RECOMMENDED BY THE LEADING
TECHNICAL EDITORS.

Frices :
|Aerial| Split pri- { Split |Reinartz
Coil !mary H.F.| Secon- Coil
Trans- dary
former
Prices :
250~ ssom. B/- 10/~ 10/- 16/~
1,000-2,000 M. | B 10/~ 14/ - 14/-
COPEX 6-PIN BASE
Standard spacing with .. b

terminals arranged for
easy accessibility. For
use where the standard
6-pin coils are utilised
without the ac!ual
sereen. Price 2/9

Send three penny stamps
for Catalogue of
Components.

Svsasswoesan

Al

P.S. 9509 A\
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he REACTOR

A reliable and easily made set that 1will give a good rvariely
The cirenit is H.F., Det., and
2 L.F., and a separate valve is employed for reaclion,

By K. D. ROGERS.

of loud-speaker programmes.

Tmsms is an old adage that “there’s
nothing new under the sun,”

and though the expression may
be strictly correct we do find, from
time to time, novel arrangements and
fresh methods of using the same funda-
mental ideas. The circuit incorpor-
ated in the set described here does
not, in itself, contain anything new ;
but the arrangement. of the various
ideas incorporated in it will be fresh

Tue WireLess CONSTRUCTOR

is not a five-valve set in the strict

" sense of the term for it contains only

four stages, namely, high frequency,

Next to the main tuning dials are the reaction and volume controls.

The on-off switch

is on the extreme right,

In the first place, let me say that
the recciver under diseussion is not
intended as a special long-distance set,
and many will say that a more profit-
able use could have becn made of the
five valves it contains. In some ways
I am of their opinion ; greater range
could have been obtained by using
two H.F. stages instead of = one,
but the idea underlying the design
of The Reactor Four was not so much
that of originating a “ hotted-up
set as that of building a set that will
give really good reliable signals on a
number of stations and which will
satisfy the average constructor who
requires several stations really well
on the loud speaker but does not want
a complicated set.

* One Valve, One Job”

The main points about The Reactor
Four are the methodsof volumecontrol
incorporated in the recciver, and the
use of a separate “ reactor”’ valve,
from which the set gets its title. It

detector, and two low frequencies.
The fifth valve is used solely as a
means of obtaining reaction effects,
and as such is well worth its inclusion.

The set was, as a matter of interest,
tested both with. and without this
valve, i.e. using the special reaction
valve and using the detector to
supply its own reaction, and it was
found that on all stations better
results were obtained when the
separate valve was used. Signals
from distant stations could be brought
up to a greater strength without dis-
tortion, while better quality on the
local station could be obtained, especi-
ally if the local station happened to
be close and no reaction was required.
In this event the reactor valve was
removed, and the detector acted as a
rectificr pure and simple. In this
way, a “‘ one valve, one job” effect is
obtained with its obvious advantages.

To make a detector valve also act as
its own oscillator must necessarily in-
troduce a certain amount of distortion,

The use of a standurd screening box greally simplifies the wiring.
41 ;
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The ‘Reactor” Fouf——conﬁnued

besides enforcing a certain com-
promise in valve type if satis-
factory reaction is to be obtained.

Most of the wires (o
the standard sereen-
ing box can be scen
in this back of panel

vietw.

stage is being ncutralised.

It is important to replace the lid of the
screening box when the high-frequency

For example, a detector (followed
by resistance coupling as is the case
in this set) should be of the high-
mag. type—up to 35 can be used
satisfactorily if a very powerful input
is not to be dealt with—whereas for
smooth reaction a valve of alow-mag.
type and with low impedance is ad-
visable. Therefore, if the detector is
to act as its own reactor, something
has to be sacrificed, and generally it
takes the form -of smooth reaction,
which is lost in order that a sensitive
detector shall be maintained.

With the reactor valve in use we
are enabled to choose .our detector
valve with one aim in view, that of
obtaining a good detector—it may
be a hopeless valve for supplying
reaction ; that doesn’t matter, for
the reaction is supplied by a valve

(Continued on page 45.)

sevrerene L et CLRCE YL e PP pY PE R LR RE R RN IR, L PUERELE SR R e R IC PRI ERD SR VS TL PRy}

1 semi-variable condenser.
denser, ‘0005 mfd.)

1 standard screening box (complete).
(Bowyer-Lowe, Peto-Scott, Burne
Jones, Efesca, etc.)

1 unscreened six-pin coil base.
Scott, Leweos, Colvern, ete.)

1 Potentiometer. (Igranic, etc.)

2 ‘0005 variable condensers. (Any
good make, S.L.F. or square law,
and two slow-motion dials.)

1 <0001 variable condenser. (Peto-
Scott, Midget.)

2 H.F. chokes. (McMichael, Ormonde,
Lissen, ete.)

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

2 -0003 fixed condensers
Llssen, Dubilier, T.C.C., etc.)

(Formo-

(Peto~

COMPONENTS REQUIRED.

1 -01 fixed condenser. (Mullard, Lissen,
Dubilier, T.C.C., ete.)

1 ‘0005 fixed condenser. (Mullard,
Lissen, Dubilier, T.C.C., etc.)

1 2 mifd. fixed condenser. (Mullard,
Lissen, Dubilier, T.C.C., etc.)

1 1 mfd. fixed condenser. (Mullard,
Lissen, Dubilier, T.C.C., etc.)

4 valve holders. (Lotus, Benjamin,
Burndept, Magnum, Precision, etc.)

3 filament resistors. (Peerless, etc.)

1 R.C. coupling unit.
standard make, such as Mulard,
Dubilier, ete. The one shown is
the R.I.-Varley type A.)

(Any good

1 L.F. transformer. (Any of the well-
known makes. That shown is the
R.I.-Varley.)

1 volume control. (Centralab 500,000
ohm potentiometer. R.A. Rothermel,
Ltd.)

1 L.T. switch. (Lissen, Lotus, L. & P.,
Igranie, ete.)

1 L.F. choke, (Any good make, of
about 20 henries inductance. The
one shown is a Pye.)

2 panel brackets.

1 panel, 21 in. X 7 in.
‘Ebonart, Pilot,
branded material.)

1 cabinet and baseboard, 14 in, deep.

(Radion,
or other good

(Mullard, 1 25 meg. fixed resistance and holder. Terminal strips.
(Mullard, Lissen, Dubiller, etc.). 12 termmals
o JedLdd
i - O 7H3
. UN,
L ipering @/ T+

-y e - -

-

0008000
l

0
M

500,000

OHMS ".ﬂ 7

- M - = -

STANDARD SCREENA

2 — Y
£G;
N Mro
5,
rEC 5
T Swrres
L7+
— & L7~
THEORETICAL Ca+
/A CRAM . AT

REACTOR VALVE
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What GREAT BRITAIN thinks about the
BRANDESET III*

The great Public Test Scheme proved that the Brandeset IIIA is ideal from all view-
points. You operate easily! You hear wonderfully! You pay reasonably! . Fifty
people carried cut private tests in their own homes throughout Great Britain and
pronounced it the receiver which will revolutionise
wireless entertainment. The map shows the different
localities where the receiver was publicly tested before
being put gn the market. Read what some of the
fifty say about this ideal loudspeaker set:

Tre WIReLEss CONSTRUCTOR

SFORT WiLLlaM v
FORFAR ¥

PERTH® .

~ EDINBURGH®
*UDDINGSTON

* TROON
©MOFFAT

PONTELAND &

J/ eCOCKERMOUTH

SUNDERLAND ®

—from MOFFAT, SCOTLAND
 We had it working on Daventry to-day,
and it is an ideal loud-speaker Set. We
weve particularly struck with the absence
of impurity.”’
—frem FORT WILLIAM,
INVERNESS
“ For volwme and purity it beals any
3-Valve Set I have heard. The Set is
simplicity itself-—a beginner can master
it without the least trouble or tuition. My
friends are delighted with the results.”

—from CREDITON, DEVON

“Asa3-ValveSetitisthelimil of efficiency
—excellent in lone, volume and simplicily,
It is really vemarhablethe number of Euro-
pean stations that ave perfectly available,”

—from RHYL, N. WALES

“ We found the Set in every way a splendid
job, and at about11.50 p.m. on August 152,
we luned in on the speaker on the short
wave band 16 stations in approximately
one minute,"

—from ROCHESTER

““ The tuning s very sumple and gives great
selectivity, and my small son of seven can
tune in any station as quickly and as quielly
as I myseif . The Setis undoubtedly
the very best 3- Valve Set yet devised.”

—from KENSINGTON

““ The absolute realness of evevything I
heard on this Set was, I thought, really won-
derful, and I would go so far as to say that
consummate excellence has been veached.”

THE BRANDESET IIIA

Distinet simplicity and perfect efficiency at low price. Single control, 3 valves,
improved station selector, sensitivity and selectivity adjustable, polished oak cabinet.
Absolutely no equal at its price in distance, seléctivity, tone quality and ease of control.
Fine technical and mechanical features and a définite official guarantee, (Width 16ins.,

.
PRESTON

°
RHYL

SBRISTOL

oYEOVIL

Brandes Limiled

GREATLY
REDUCED PRICES

The Ellipticon, 95/-; The
Brandola, 57/6; The Table-
Talker, 30/-; The Variable
Condensers, 15/- & 15/6;
The .Audio Transformers,
15{. & 15/6 ; The Matched
Tone Headphones, 13/6.

OBRADFORD

OMANCHESTER

MILTON LILBOURNE

depth 8§ ins., beight 9} ins.)

SYORK

HARTFORD BRACERRIDCE ®
L ]
UTTOXETER® o NOTTINGHAM
DER \ ——
SHREWSBURY © :
¢ c SHIPDHAM
eMONTGOMERY LEICESTIER LowesTorr UPR——
NUNEATON
NORTHAMPTON®S® s 1L
CAMBRID
HEREFORD® Cw

o  °READING 0
WALTON- Of" mm:.m ESTER

Brandes

The name o know in Radio

Blandes

AUTHORISED
RADIO DEALER |

£6-15-0

{Excluding Royalty)

—— ,

|ull--l“”
umm'mmmmlumuml‘"“ : IL'.' 'll 4
=

,n &
: o !

/o
It

o 2 & 3 Norfolk Street, Strand, W.Ca

THE SIGN OF THE
GOOD DEALER

It hangs outside every shop
authorised to sell Brandes
Products. This sign is for
your protection. It means
reiiable service and guarane
teed satisfaction,

Bd, 0368
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AN COTAO,

S Ko0saniD cons A

CENTADYNE

Screened Coils

Efesca Centadyne Screened Coils are constructed
in aceordance with the standard specification
laid down by the technical Press and will
compare favourably with any on the market.

Bplij Primary
HF, TEANSFORMER
with optional reaction.
250 to 550 metres:
/6 each.
1000 to 2000 metres
8/6 each.

Aerial Coil

250 to 550 metres :
6/~ each.

1000 to 2000 metres :
6/- each.

EFESCA '
[aRianLe wr. cHoKE |

EFESCA CVARXEBLE HF

The Efesca Variable H.F:
Choke is subdivided into
sections and tapped by a
switch enabling equal
efficiency to be obtained
over all frequencies.
Wound in staggered slots to
minimise sclf-capacity, with
tapping brought to a dead-
ending switch,
12/6 each.

FALK, STADELMANN

Split Secondary
H.F., TRANSFORMER.
250 to 550 metres:
8/6 each.

1000 to 2000 metres :
10/6 each.

Reinartz Coil
250 to 550 metres:
8,6 each.
1000 to 2000 metres:
12/6 each.

EFESCA H.F,
CHOKE,

Wound on polished Ebon-
ite Former with heavy
gauge wire to possess low
resistance, minimum self-
capacity and appropriate
inductance  suitable for
wave-lengths up to 2600
metres.

'7/6 sach.

& €O., LTD,,

Efesca Electrical Works,
£3/93, Farringdon Road, London, E.C.1.

Ani al Glasgow, Manchester, Birmingham, Dublin, Newcastle, Cardiff
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é OW there is no excuse what-
ever for buying a cheap
e condenser. lz':or T.C.C: Con-

densers are reduced in price. It
costs you less, now, to buy the
finest condensers made—conden-
sers that are guaranteed up to the
hilt. In capacity and in insulation.
Ask for T.C.C. Condensers—in the
green cases. - Green for safety!

Here are the Reduced Prices:

Mica Condensers.

Prices y Prices
Capacity Mfds, Old New Capacity Mfds. Old New
'0001-"0009 S/P 2/10  2/4 1 B LS 9/ 8/s
'ooox-'ooog / P 24 2 125 .. .. .1 10/9 96
001 -004 .. .. 2/¢ 2/4 A5 .. e .. 12/6 1))-
‘005 009 .. .. 3/ 3/- 2 ol = o 7 BRIBLO/S a6
01 F* ¢ - ma3/6 3/6 b e &/ Ly L T
05 .. .. .. BI8 5/6 3 o en e 23 2146

Mansbridge Condensers.

Prices ) Prices
Capacity Mfds. Old New Capacity Mfds. Oild  New
*005-'00 . | 2t 18 2 . .. 4/8 3/10
'8(1)5-‘099, B 24 1/9 3 5.1 71=%16/6
‘1 RE=D 2/6, |, 1410 4 5 o wve b 29[4S 76
25 s el 8, 23 5 oo 11/ 9/6
'3 0, AL e 3/ 1 2/3 6 ; 13/- 11/6
3 WL SSWesiy 247 8 S O sk, B
1 3/10 210 TORING R . 210 R /G

Advt. Telegraph Condenser Co., Ltd., Wales Farm Rd., N. Acton, W.3.
9527
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The “Reactor’ Four—continued

- which can also be chosen with that one
aim in view.

With the advent of the dull-emitter

of low filament current, like the

4
&

&
L

The smuall terminal
homrd for aevial
and earth leads
will be seen necar
the aerial coil-Lase
with the semi-
‘wariable condenser

bLeside it.

\\'--‘;'5..'3‘)
P.M.5 X (‘075 amp.) it is no extrava-
~ gance to use this separate valve; it
takes little H.T., about 30-40 volts
being ample, and it needs no extra
control. “ But it does supply a very
definite advantage when searching for
distant stations, especially on the low
wave-bands, for reaction can be
perfectly smooth and well controlled.
and can be taken right up to the
point of oscillation without noticeable
distortion occurring, for it must be
remembered * that ‘1t is_the reactor
valve which oscillates, not the de-
tector. Therefore no mutilation of
the ‘incoming signals occurs -until
.heterodyning takes place; the intro-
. duction of negative resistance into
the grid circuit of the detector valve
allowing greater sensitivity and greater
volume. As the point of oscillation
is approached, a certain amount of
sideband ‘“ cut off ”’ must take place,
owing to the lowering of the damping
of the detector grid circuit, but this
cut-off is not accompanied by the
distortion that occurs when the de-
tector is operating as its own reactor.

The Volume Controls
Now let us examine the theoretical
diagram of the circuit employed:
Here 1t will be seen are used a neu-

tralised H.F. valve with complete

| screening as designed by-Me-G. P,

Kendall, together with a grid “losser ”
method which gives smooth volume
control when strong signals are to be
received. This volume control is of

great advantage, for it cuts down.the
strength of the signals at their source,
so to speak, and thereby reduces the

foad on-each valve throughout the
get.- -Another velume control is used
—for the-grid of the last valve—and
this is useful if a very close station
is being received when the first losser
may not be sufficient, or if the
broadening of tuning inevitable
with the use of a grid losser is to
be avoided -owing to any kind of
jamming.

For instance, if Langenberg is being
received at tdo great a volume for
the constructor’s requirements he can
cut it down: by the second control
rather than the first, which might

7 upset the selectivity of the set suffi-
rciently-to bring in traces of 5G B if

the listener happens to be fairly close
to the latter station. As a rule, how-
ever, the selectivity of the set is not
sufficiently impaired by, the slight
“lossing " required to cut down such
stations as Langenberg, Hilversum,
Frankfurt, ete., all of which come in
at really good 'stremgth. - In the
writer’s opinion a finer control of
distant stations can be obtained by
the use of the second control—the
potentiometer across the secondary
of the R.I. transfornier.

The biasing of .the H.F. valve is
important if overloading -is to be
avoided on strong signals and if full
amplification and good selectivity is
to be obtained. It requires about
1-5 volts. And, talking about selec-
tivity, an idea of the capabilities of

Vi
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The ‘“Reactor’” Four—-continued

® 9o

VoL Co* TROL SWITCA

when reaction has been used: the
writer has several times missed 5 G B
altogether when he has been searching
rather hurriedly on the * Reactor
Four.”

Grid leak and condenser rectifica-
tion is used owing to its simplicity ;
while resistance coupling for the first

3% stage, and then the new R.I. straight-
line transformer for the second, were
found to give excellent purity.

PANEL LAVOUT. weo | . The actual construction of the set is

the set can be judged by the fact
that in London, and at a point twenty
miles N.W. of London, a silent point

between 5 G B and Langenberg can
be obtained without the use of re-
action to sharpen the tuning: In fact,

not difficult if the constructor carefully
follows the diagrams and photographs.
(Contsnued on page 71.)

@

0L CONTROL

SWITChH

£.77

TRIANGULAR FPIECE H.LC.
OF ALETAL SHORTING
TERMINALS [ & 2
? D =) ©
8 ARIEEY. (e
S S
2 | 5 N
2 © 3 FORMODENSER
3 6
3 g =
© )
) 0005
G
®
o) (@ @) )= RES o
® £
©
O 4 1 RRES]
{ g
2® _§
o e © © © © s
" 9 ;s ®
[) N 6
2J||© ; 3
(o) () 3 A 0)
LF zs| o) L 4
Mo cHOKE |6 O \© 9 )l NEUT: O
o d NG P LT+ cono. o _
“'LQJJ' 2 ) @\© o/ ©
_?_J FO. ®
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’ i3
VWIRING DIAGRAM. 2.3 iy =R == lj
. - —-— -
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The

REGISTERED
NUMBER 728450.

HIGH IN QUALITY

This is the popular Ormond Dual Indicator Dial
now fitted with a slow-motion drive, with an ideal
reduction ratio of 16-1,

Fast enough for easy searching, slow enough for
finest tuning..

Fine hair line for ‘accurate reading, suitable for the
most discriminate user, >

An ‘* ORMOND ” feature. The cursor moves in
the same direction as the rotation of the knob.

PATENTS
APPLIED FOR

LOW IN PRICE

Another *“ ORMOND ”? feature. A terminal is
provided for separately earthing the dial, the latter
then may be used as an’ anti - capacity earthing
shield.

‘Easy to mount and may be used on one-hole-fixin}

condensers, plain type.

Orders in strict rotation

199-205, Pentonville Road,

King’s Cross, London, N.1

Telephone : Clerkenwell 9344.5-6

FACTORIES::
Whiskin Street & Hardwick Street,
Clerkenwell, E.C.1

Telegrams : ** Ormondéngi; Kincross."

Continental Agents :
Messrs, Pettigrew & Merriman, Ltd.,
" Phonos House,” 2 & 4 Bucknall Streex,
‘New Oxford Street, W.C.x
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131550
METRES!

WITH AERO SHORT-WAVE APPARATUS
AERO Short-Wave Inductance Umts. of very advanced

design, ensure easy reception of U.S. short-wave
stations. Full instructions and prints are supplied

with each kit of coils. The ILN.T. 4 and 5 coils enable
re¢eption up to 550 metres, or to 750 metres by insertion
of a "000] fixed condenser across the rotor and stator of

the 00014 variable condenser.
AERO SHORT-WAVE TUNER KIT

Contains a com-
plete range of
Aero Inductance
Units covering
a wave-band of
15-130  metres
by means of 3
coils. Mounting
base 1s supplied
with the kit. Uses '00014 condenser on secondary and
*00025 on feed-back control.

. 52/6

No. L.W.T. 125 S.W. Qutfit o

AERO
INTER-
CHANGE-
ABLE

Increase the range
of the Aero S.W.
Recciver to cover wave-lengths up to 550 metres, thus
mal-.mg reccphon possible from 15-550 metres.

IN.T. Zero

0 IN.T.4, 125-250 metres . 16/6 cach,

No. INT. 5. 235-550 metres . .1 6/6 each,
EXTRA S.W. COIL.

No. ILN.T. Zero. 13-29'4 metres .. . 16/6 cach.

AERO R.F. CHOKE COIL
Specially designed for the Acro S.W.

Receiver. Has a uniform action over a
wide range; including - Broadcast® and

Amateur S.W. Bands.
No.60. R.F.CHOKECOIL 6/3 ecach.

AERO FOUNDATION UNIT

For short-wave receiver. Consists of a finely drilled
and engraved (Westinghouse Micarta) front panel, and
wood baseboard of proper size. Two sets of blue-prints
are furnished, with complele layoul and diagrams.

Price - o .. 27/

AMSCO S.L.F. CONDENSERS

The: Aero pancl of the
Foundation Unit for the
S.W. set is dnlled to
accommodate the well-
known Amsco S.L.F.
condensers. These con-
densers are supplied as
follows :

‘00014 ..
'00025 ..

11/6 each,
11/6 each.

Telephone : : LT Tl
Regont 3160 HAMLEY BDROS - LTD “P;f‘;;n"’;ly
(6 lines). 200/202, REGENT STREET, LONDON, W1 Piccy.”
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COUPLING
YMNIT

INCORPORATING A VIBRO
VALVE HOLDER.

With this economical unit, your
set will reproduce with an
astounding purity and faithful-
ness. It embodies a correctly
proportloned condenser, anode
res:stance and grid leak, sealed
in a Bakelite moulding, together
with a Vibro Valve Holder.

TO CRYSTAL SET USERS

One of the recommended uszs for the
Magnum R.C. Unit is in a two-valve
amplifier, the complete set of parts
(which can be assembled in 30 minutes)
cost £1 : 10 : O only. Write for a leaflet
giving wiring diagram.

Price 1 0/6

DESIGNED AND MANUFACTURED BY

'\' }Il.

e Se G O o LT Dy il
MAGNUM HOUSE
TELEPHONE ! HOP G257

288,B0ROUGH MIGH ST.
LONDON. S.E.I
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CHATS A
WORKTABL

Tue WireLess CONSTRUCTOR

Many problems of practical inferest to all radie
constructors are dealtwith this month, including
The Construction of Heme-made Cabinets—
Panel Mounting Problems—A Template Dzﬂ
culty—Home-made  Anti-microphonic Valve-
holders—Converting a Jack, etc., efc.
HALLCWS, M.A.

By R. W.

Handsome ‘Home-made
Cabinets

FOR some time past I have been
trying to work out a . design
for home-made cabinets that,
besides being simple enough to interest
even those who do not care very much
about woodwork, will enable a cahinet

2678

to be made which, despite the small

amount of time and money spent
upon it, is really worthy of a first-
rate receiving set. In previous chats
I have described various methods of
making cabinets from plywood with

a veneer of rosewood, mahogany,.

walnut, or oak. These are satis-
factory enough up to a point; but
they have not quite the solidity that
one likes. I also gave some time ago
_a design for cabinets made from
ordinary wood. That type, againg had

a good deal to Tecommend it, but::

the cabinets ‘were not too easy to
make.

Made of Mahogany

+1 have just evolved a third type®

. of. home-constructor’s cabinet which
will, I feel, meet the requirements
of most readers. These cabinets are
constructed of mahogany from § to
4 in. in thickness, according to their

size. Naturaliy, one must use thicker
wood for a darge cabinet than for a
small one, in order to obtain the
necessary stiffness.  There are no
difficult joints of any kind to make,
and if the wood is ordered ready-cut
the business of putting the cabmets
together can be accomplished easily
and quickly with nothing but the
simplest. of tools.

Figs. 1 and 2 show the design of
the completed cabinet. It will be
noticed that it departs somewhat
from conventional designs. Instead
of being hinged directly on to the
back, the lid is attached to a narrow
top piece E, which enables it to be
opened right' back, as shown in
Fig. 2, without any risk of straining
the hinges. Since the top piece is
only 1} in. wide, every part of the
set within the cabinet is accessible
when the lid is opened.

Practically Dust-Proof
In most cabinets of conventional
design there is a top piece at the

. front from 2 to 2} in. wide against

which the front cdﬂe of the hid fits.
When the lid is closed there is often
a slight gap between- it and this top
piece through which dust finds its
way into the set. By hinging the

1 lid to the back piece E a close-fitting

joint is easily made which, if the
hinges are carefully recessed into the
wood, is practically dust-proof. The
front edge of the lid projects } i

or so beyond the sides, and is rounded
off- To the front edge of the bottom

' B is attached’a light beading of the

same wood as the body of the cabinet.
The lid may be made to overlap ‘at

the sides as well as in front, and a-
beading with Hhitred corners may be’
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L fixed to the sides A, A, as well as to

the front of the cabinet. The necessary
stifiness is obtained by the use of
the batten D, which can quite con-

_ venicntly be halved-in to the side
pieces A, A. This makes a very
" firm and strong joint, but it is not

absolutely necessary. 4

The Dimensions

A cabinet to fit any receiving set
with horizontal baseboard and vertical
panel can be made from pieces of
wood measured up in accordance
with the following table :

SipEs (A, A).—Height : height of
panel plus thickness of bottom B
plus thickness of batten D.

Width : width of baseboard plus
thickness of panel plus thickness of
back C.

Borrom (B).—Length : length. of

g

f1e. 2.

Z677

_baseboard “plus a small fraction of
" an inch for clearance.

~“Width: width of bmeboard plus
t}nckness of panel.
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Chats ét the Work-Table—continued

Back (C).—Height : height of sides
A A

Width : length of B.

Barren (D).—Length : length of
panel full plus thickness of one side
piece (if to be halved-in; if not
to be halved-in, length of panel full).

Section : } in. square.

Tor Piece (E).—Length : length of
bottom plus thickness of both side
pieces.

Width : 1} in.

Lip (F).—Length: length of top
piece.

Width : width of side pieces less
1 in. (this gives an overhang in front
of1in.).

Beapine (G).—Length : Jength of
E

Width : at bottom § in. to § in.

The Wood To Use

With the exception of the bottom
and the back, which should be of
white wood, the cabinet is made
from a good-looking wood such as
mahogany, oak, teak, or walnut.
I rather advise the use of one of the
lighter-coloured mahoganies, for these,
besides having an excellent ap-
pearance, are fairly soft and quite
easy to work. It may come as a
surprise to some readers- that there
should be more than one kind of
mahogany. I believe that actually
there are only two or three kinds of
true mahogany, but the number of

woods sold as mahogany runs into-

. well over a hundred. The kind that
I have in mind is hard enough to
be thoroughly strong, and to take a
fine polish, but not so hard-as to
blunt ordinary wood-working ‘tools
rapidly. Its colour is- not the deep
red of true mahogany, being, in fact,
not unlike that of the cedar wood of
which cigar boxes and pencils are
made. The softer inahogany is not
so liable to split as the very hard stuff.

Construction

Having purchased or cut out the
wood, drill and countersink the
necessary holes in the side pieces and
fix these to the base. Next put on
the top piece E and fit the batten D.
The back piece will now fit in flush
with the rear ends of the sides. Any
holes required for: terminal panels
should he cut before it is fixed in
position. We are now ready to fit the
beading G.- A handy way of doing
this is to smear its inner edge with

Seccotine or glue and then to fix it
with a few small sprigs.” The last
process is to fix on the lid by means
of the hinges. An extremely neat and
solid job 13 made if instead of a pair
of small hinges a single Jong piano
hinge of the required dimensions is
obtained. Nothing remains but to
finish up the cabinet with one of those
simple but most effective french
polishes now obtainable for amateurs.
If you have used the lighter grade of
mahogany and desire to obtain a red
colour you can very easily do so by
staining the cabinet before you polish
it with permanganate of potash
dissolved in water. The stronger the
solution the darker will the wood
become.

Pigtail Leads
Nothing makes a receiving set look
more untidy than a tangle of loose
leads running from its terminals to

r63

2679

the batteries. An exceedingly neat
job can be made by working leads into
what for obvious reasons is called a
pigtail. The greatest number-of wires
required will usually be six: H.T.4-
for H.¥., H.T.4- for detector, H.T.-
for LF., HT.—, L.T.4+ and L.T.—.

Tach should consist of good quality.

flex, with an inner rubber covering
and an outer casing of silk or cotton.
Each lead should be of a different and
quite distinctive colour. A combina-
tion that I find useful is red for the
maximum H.T.+4 tapping, yellow for
the intermediate voltage, white for
the detector tapping, black for H.T. —,
blue for L.T.4, and brown for L.T. —,

Contrasting Colours
Flex wire of two contrasting colours
is purchasable at most wireless shops,
and a length of this forms the founda-
tion of the pigtail. For the other leads
single flex is required and if you
cannot obtain this, buy double and
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untwist it. Pieces left over will
always come in handy for Radiano
or for making odd connections. Cut
oft the length of double flex required
and measure off a similar length of
the other colours, allowing about
twenty-five per cent extra in each
case. Draw the ends level and either
splice the leads with a seizing of silk
or knot them together three or four
inches from the ends. Attach the end
of the pigtail to a door knob or some-
thing of the kind so that it can be
stretched out. Now take one of the

“single lecads and start to work it in.

Making The Lead,

L We will suppose that the foundation
i8 double red-and-black flex. You
will find that your white lead runs
easily into the groove hetween the
two. Be careful to put it on evenly ;
it 1s easy to do this if you just watch
the sequence of colours and see that
it is always the same. Thus if you
start putting it on above the black
lead the sequence will always be white,
black, red. Having wound on the
white lead almost to the ends of the
other two, tie a piece of string round
the three to keep them from untwist-
ing and deal with, say, the blue wire
in the same way. The sequence of
colours will now be blue, white, black,
red all the way down the pigtail. The
process continues until all the leads
have been worked in and fixed.

Another method which is rather
easier and gives quite respectable
results is to use three lots of contrast-

- ing double flex, such as red and black,

yellow and white, and blue and brown.

Another Method

Measure off equal lengths of theseand
knot or splice them together near the
ends. Then simply plait them and
make off near the finishing end with a
knot or a splice. . So that the ends of
the wires may be neat enough to be
in keeping with the pigtail it is best
to tag them. TFor this purpose I know
of nothing better than Positive
Grip terminals, which hesides securing
the leads with a vice-like hold, also
ensure that no unsightly ragged ends
are left of the fabric covering. The
only snag is that these terminals are
obtainable in only four colours, red,
black, yellow and green, though it is
as well to give each lead a tag of its
own colour so that no mistake can
possibly be made when connecting
up. I get over the difficulty when

(Conlinued on page T8.)
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“ I want certain results,” says the constructor, *“ and I know that with Six-Sixty I shall get them. Firstly, it is a well-known
fact that each Six-Sixty Valve is tested under actual broadcasting conditions before being passed on to the public. This is
the most cxacting test that any valve can undergo. Then, again, what further proof of the excellence of Six-Sixty Valves
do 1 need, when I know that most of the leading Set Manufacturers in the country standardise Six-Sixty in their Receivers ?
A.].S., The Langham Portable, General Radio Company’s Receivers, MacMichael, Truphonic, are but a few of those universally
known Receivers in which Six-Sixty are standardised. Manufacturers know the best valve, and their choice is mine, They are the
experts, and what they select is bound to be the best, so I say ' Six-Sixty every time.’

* Then remember that eight of the famous range of Six-Sixty valves consume only ‘075 amp. filament current.

I recommend fellow constructors to write for the most attragtive booklet describing in detail the full range of Six-Sixty
Valves, It is sent post free on receipt of a post card.”

SIX=-SIXTY|

GLOWLESS VALVES

THE ELECTRON CO., LTD, 122-12¢ CHARING CROSS ROAD, LONDON, W.C.2.
51
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WIRE WOUND Ell ..El&

= ANODE SUPER~SENSITIVE
RESISTANCEl l INDUCTANCE UNITS.

C. E. PRECISION

The Perfect Inductances for all S.W. Work.
l (Fully Patented.)

AERO S.W. RECEIVING KIT

Completely  interchangeable.
Range from 15 to 130 metres.
The kit includes 3 coils and
mouating covering U.S. Bands
of 20, 40 and 80 metres. You
can increase the range of the
Aero S.W. Receiver to cover
wavelengths up to 750 metres
with coils Nos. ILN.T.4. and ILN.T.s.

—the wire costs fifteen pounds a pound!
The wire used in their manufacture is
specially made for the purpose, and the
component is desngned and most carefully
manufactured to give the purest reproduction
obtainable. Each value is absolutely constant.
PRICES :

20,000 to 50,000 0hms - - 3/9 |
1653 %%g to goo ,0000hms - - 4/9 B Each.

to 200,000 ohms - - /- ) e : .
250,000 ohms " - s Te Aero S.W. Kit 15-130 M. List Price 52/6

500 000 ohms - - - - 185/-

Otber values to order. Clips and base, 1/3 extra,

C.EDE & CO., Ltd., BYFLEET, SURREY )
Telephone : Byflect 226 | AERO SHORT-WAVE SET.

Telegrams : * Ceprecise,’ Byfleet. Its performance makes it the leading short-wave set for distance getting,

Extra coll, No. INT4. ,, , 16/6
w » » LNT5 , ,, 16/6

selectivity, volume, and casy control. Used by the United States
Therc are also the famonus Governmenl, Broadcashng Stations, University Laboratories, the MacMillan
C.E.PRECISION ?cdmon, University of l\hchxgan Greenland Expedition, and adopted
Rhcostats, Dual Rhco- ding experts and amateurs throughout the world.
g’ﬂ‘;,ﬂ"'il”“’:f"“":;’;’,"sé Send for details To-day and get to know
y Resisiors, ?:;Kl v&f"m the marvellous results of S.W. reception. ]
Lealks and FloatingValve
ROTHERMEL
illustrated, are  anli- THE RAD[O
itrspnaue, “and oot CORPORATION OF GREAT BRITAIN, LTD.,
HRgTE 24-26, MADDOX STREET, LONDON, W.1.
Tele. Nos.: 'Grams :
WRITE FOR FULL LIST OF C. E. PRECISION COMPONENTS . :
AND FOR CIRCUIT DIAGRAM OF " THE ORCHESTRAL THREE " Ryl 5P Fsss.. Hothord/ T BONAY:
-

Make your own H.T. Eliminators
and Battery Chargers

! POWER TRANSFORMERS FOR H.T. ELIMINATORS

For supplying H.T. current up to 6 valves
1—110 volts 50 cycles i

-1 p 2.-220/240 volts 50 cycies .. ... 17/-
FILTER CHOKES
8.F.2—20 henrics .. 5/9

8.F.1—50 henries .. .. .. .. . .. 16/6 l

Power Transtormers for Battery Chargers
T.R.1.—110 volts 40/60 cycles . l8/8
T.IR.2.—225 volts 40/60 cycles .. . 17/-
The ‘‘ Scnsitite >’ High Tenslon Ellminator,
compiete ikt of parts contains : Super-Power
Transformers, Chokes, Variable Wire-Wound
Tapped Reulslances and necessary Con-
denscrs, all fully guarmteed priceg, from
19/6. eriny agrams and blue pnnrx lne
Write to-day, stating A.0. or D.C. ains,

The WHOLESALE WIRELESS Co.,

103, Farringdon Road, London, E.C.1.
Telephone : Clerkenwell 5312.

CUT THIS ou

FONR CABRINETS

and post 1o us for new FREE list tlluslmtmz
Cabinets as shown in * Wireless Constructor,’
ele., elc.

NAME.....

THEY  SHOULD BE'! WHY ?

Because they are obiainable tested onm 750 volts, they have the lowest
leakage of any condenser in the world, and are better value all round,
1 mfd. - 3/- 2 mfd. - 4/- 4 mid. 6/9
Tested on 750 volts D.C.. working voltage 375 volts. Oblainable at all
dealers, if any difficully
LOUIS HOLZMAN, 109, Kingsway, London. W.C.2.

Irish Free State Distributors: Briscoe Importing Co.,
9, Astons Quay, Dublin.

ADDRESS

(Write in block letters, please.)

CARRINGTON Mfg. Co.Ltd,,

Camco Works,
Sanderstead Road, South Croydon
Telephone : Croydon 0623 (z lines).
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An Interesting New Low-
Frequency Transformer
THE new R.I.-Varley straight-line

low-frequency transformer has

aroused more than usual inter-
est in view of the standing of the old
R.I. transformer which it is to replace.
We can say at once that this transfor-
mer is a very considerable advance on
the previous quite excellent instru-
ment. Apartfrom the tests to which this
transformer has been submitted in this

The new R.1.-Varley straight-line L.F.
transformer.

laboratory we have -had the oppor-
tunity of examining the amplification
curve, prepared by the National
Physical Laboratory, - which proves.
that the name “ Straight Line”
transformer is no mere fancy designa-
tion. The amplificationcurve isa dead
straight line over the whole range of
frequencies that the ordinary type of
loud speaker is able to reproduce,
and is still very high on frequencies
well below the lower range of practic-
ally all the cone types. Even at 25
cycles the amplification is consider-
ably greater than with many trans-
formers at 100 cycles, and on direct
comparison with resistance- capaclty—
coupling units of high quality, using

a high-grade cone speaker, the repro- !

duetion -scems ‘as good with one as
with the other.

= mlIIIIIIHIIIHlllllIlllllIIIIIIIIHHIIIHIIIIllIlIIlllIIIlIIlIIHI

A MONTHLY REVIEW OF
TESTED APPARATUS

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

TR TR

H
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The make-up of the transformer is
different from that of the previous
Radio Instruments transformer, the
terminals (of which there aresix)
being so placed that the modern sub-
baseboard wiring method can be
applied very successfully. The new
transformer has been prominently dis-
played at the -Wireless Exhibition,
and many readers have examined it
for themselves.

A Useful Station Chart

Messrs. Redfern’s Rubber Works,
Ltd., makers of the . well-known
and excellent Ebonart
panels, are now issuing
damage-proof carton with their panel
an ‘ Ebonart Station Log Chart,”
a useful card measuring 81 in. by
51n.,and ruled off into twenty-four
sections, 'each - section being sub-
divided so as to enable the user to
record the name of the station,
wave-length, aerial dial number, first

‘H.F. or oscillator dial number, and

second H.F. or. detector dial number.
his chart can be fastened inside the
lid of any wireless cabinet, and should

prove a most useful addition to any -

set. As the chart will be issued free
with every panel, we are quite sure
it will enhance the sale of this com-
pany’s products.

A New Meter
The Wet H.T. Battery Co., of
London, have submitted to us the
“ Wates Universal Wireless Meter,”

_a small and well-finished voltmeter

with a double scale so that L.T.

- readings up to 6 volts, or H.T. up to

120-v olts, caf be taken. The pointed

“stud on-the meter being the negative

terminal, a black connecting lead is
53
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positive for the L.T. reading and a

red connection positive for the H.T.
Tested against our laboratory standard
the readings were found to be aceurate,
and the resistance of the voltmeter
high enough to prevent the false
readings which low - resistance H.T.
voltmeters will often give. While
being well finished and accurate the
istrument is quite low priced for
its class, the figure of ten shillings
being well withmn the reach of most
experunenters On' the 1nstructlon
sheet provided with the meter par-
ticulars are given of the method of
measuring mllha,m.peres .by. connect-
ing the meter in 4 particularway and
using a conversion chart so that the
6-volt scale reading can be converted
into the equivalent milliamperes.

Although this method of using the
instrument .will be useful in many
cases, there are some in which it would
be misleading and inaccurate. How-
ever, its use in this way can cause no
harm to the battery, set, or instrument,
and is certainly interesting to try.
As a voltmeter for H.T. and L.T,
however, the instrument can be well
recommended, particularly in view of
its excellent value.

A Good Switch
The London and Provincial Radio
Co., Ltd., have submitted for test
their latest-pattern on-and-off switch,
the appearance of which can be
gathered from the accompanying

& P, Radio

A well-made switch by L.
0.

photograph. We particularly like the
movement of this switch, as it gives

" good. positive contact which is self-

cleaning, and there is a very definite
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What's New—continued

on-and-off position. Both terminals
and soldering lugs are provided, and
the switch fits by the well-known
“one-hole ” method. At its price
(2s.) 1t is distinctly superior to many
we have tried at more than twice this
ficure, and the component can be
recommended for any set.

A Useful Two-Coil Holder

The General Electric Company,
Ltd., have submitted for test and
report a speeimen of the Gecophone

S L - Lp=
» " %‘:ﬁ

-

The ncw G.E.C. tiwo-coil holder for

panel mounting.

two-coil holder for back-of-panel
mounting. This is a particularly
useful and well-made component,
which, as will be secen f{rom the
accompanying photograph, occupies
very small space behind the panel.
The device is mounted by being
screwed, to the baseboard of the set
. by two convenient holes in the base
provided for this purpose, the knob
projecting through to the front of.
the panel.

The moving socket is pivoted, and
its angle- relative to the fixed socket

A Gecophone transformner for use with
K.L. and K.H. valves.

— -

is varied by an ingenious and smooth-
acting worm action, which is so
constructed that the heaviest coil will
not make the moving socket fall down,
as happens occasionally in some- of
the holders in which the moving
socket is held in position by a spring.

The sockets themselves, into which
the standard coils fit smoothly, but
with the requisite tightness, are cut
from pure ebonite, and high-frequency
tests indicate that the losses here are
negligible. The conuccting wires are
joined to soldering lugs on each of
the two sockets. Altogether a useful

and soundly designed component
which can be recommended to
readers.

A New R.C. Unit

From the Carborundum Co., of
Trafford Park, Manchester, we have
received specimens of -their new
R.C. coupling unit, consisting of a
neat moulding measuring 3 in. by

13 in., and carrying the coupling

condenser, the value of which is
‘002 mfd. The anode resistance and
grid leak respectively are held in
spring chips mounted on the top of

the moulding, the terminals being |

clearly marked. Both anode re-
sistance and grid leak are of the
same size, being distinguished by
different coloured labels.

Both resistances are made of car-
borundum. compound. In this way
they differ from many of the anode
resistances and leaks now sold, which
consist of carbonised material, the
resistance of which frequently changes
in value as time goes on. The values
provided in the carborundum unit
were found, on test, to be suitable for
the now popular R.C. valves.

K.L.1 Transformer

Readers who are experimenting

with the K.L.1 valve will be inter-

ested in the Gecophone transformer .

illustrated herewith and speeially
designed for the purpose. Unliké
several transformers sold: for use with
this valve, it is very soundly and
safely designed, with adequate ar-
rangements for cooling and excellent
protection against shock from “live ”
terminals, It can be thoroughly
recommended as an exceptionally well-
made transformer for the particular
valves mentioned.

=l =k o)
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Coil Holder with Dial
From the London and Provineial

i Radio Co. we have received an excel-

lent two-coil holder, the moving socket
being controlled by a rotating knob so
as to give a fine adjustment of the
movement. In addition, a geared
dial is provided, so that when the
holder is mounted with the coils
inside the cabinet, the operator can
tell the relative positions of the coils
quite accurately.

The coil-holder wilh vernier movement
and indicator dia! made by the L. and
P. Radio Co.

The sholder is well made ‘and of
good appearance, while electrically it
passed all tests satisfactorily and can
be recommended.

A Cartridge Crystal Detector

Messrs. A. W. Griffin & Company,
of Reading, have submitted the
Griphco “Permanent Fixed Detector.”
As will be seen from the illustration,
this consists of an insulating ecart-
ridge carrying terminals at each end.
The screw thread at one end is longer
than at the other and carries, as well
as the terminal, a nut. This enables
simple adaptation of the detector
to be made. First of all, it can be
mounted between any standard clips
by suitably adjusting the position of
the nut and the terminals; sccondly,
it can be mounted on a panel by
drilling a single hole and inserting

A'.-’)opular_ ;'ec!iﬁm-, the “ Griphco '’ per-
g ‘.i“-" manent crystal dctector.

the shank through the panel. The
nut is then fixed at the back of the
panel and the terminal at the front.

- Tests with several of these cartridges

show very reasonable sensitivity, and
(Continued on_page 57.)
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FERRANTI
PERMANENT TRICKLE CHARGER

(Incorporating the Westinghouse Patent Metal Rectifier)

For charging accumulators at home
from the Alternating Current Mains.
Suitable for use on voltages from 200

to 250, and 40 to 60 cycles.
PRICE

55/-

Dimensions : 73" x 43" x 4"

VALVES TQO BURN OUT
NO MOVING PARTS TO GET OUT OF ORDER
CHEMICALS TG RENEW

NO MAINTENANCE COSTS

QUTPUT : The Charger will supply 15 ampere continucusly te 2-voli, 4-volt, or 6-voli cells.

The FERRANTI Trickle Charger consists of a step-down Transformer designed for opera-
tion from Alternating Current Mains having any voltage from 200 to 250, and frequencies: from
40 to 60 cycles, feeding a Westinghouse patent metal rectifier. The Unit is silent in operation

and will last indefinitely.
The Charger i1s simple and safe

The FERRANTI Trickle Charger takes 12 watts from the Altematmg Current Lighiing
Circuit, and gives %5 an ampere Direct Current to the Low-Tension Accumulator, or during 83
hours’ use the Charger will consume one Unit of Electncnty from the A.C, Mains. -

FERRANTI ELECTRIC FERRANTI INC.
"~ LIMITED FERRANTI LTD. 130, West 42nd Street

Toronto, Canada Hollinwood, Lancashire New York, U.S.A.
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£300 A YEAR e
FOR YOUR SPARE TIME! ou must ﬁalfe a

Wonderful New Invention YOU—(.:an Make and Sell‘ p” gm‘i0 IM” ””le”f

under My Patent!

EALLY, genuinely, you can to manufacture under my Royal
make at home and in your Letters Patent, in order to ensure
spare time a sum of extra money unrestricted marketmg Let me
to {300 per year. The work is bear from you NOW before some-
{ fascinating mterest It will body else is granted the licence
open up to you new iceas, new vistas and the extra income that can so
of money-making ; provlde many of easily become yours.
those luxuries and necessities which Simply fill in and forward
you have so long wished for, tbhe coupon and, by return of
and give you occupation post, I will send you every par-
just at thosc bours when
time is apt to hang
heavily on the bands.

IN TBS COMFORT OF YOUR OWN HOME
YOU CAN DOUBLE YOUR INCOME. The
work is'a‘delight.’ Youcan keep at it just

Others are doing ticular with

bis by i as long as.you like each da{ or week, No bi

this by W?r slli‘cg my *plant” ‘or machl:el;&wi needet} which yog

enormousty CE§S-- Epare-room or even the en table csn may wis i i H e

ful* patents, Why  serve ns yourprofit-making “ factory”’—  to ybe = Modern radio circuits eall for criticai tuming—critical
not you? It costs and the children can help tool quiinted, It tuning demands precision condensers—precision ‘¢on-
you nothing to is those who J densers means Pye condensers for accuracy and reliability.

Pye precision condensers are scientific instruments made
one at a time with great care. You need them to get
the best from your set.

PRICES—'0001, ‘0002, ‘0003 Mid. 17/6 cach:
000§ Mfd. 18/6 ,,
‘00075 Mfd. 22/6 ,,

W. G. PYE & Co.,

n ot or inte “Granta Works,” Montague Rd.,
Joutr marke y Oone person in M

0,000 of the pcpuiation is allowed paper and pin this coupon to it CA BRIDGE.

: The Wireless Comtructor, Nov,, 1927,
b . o s e e e hﬂl

write for full particulars, and you seize opportunities who succeed.

can then see for yourscft exactly Take this opportunity NOW,

what you can do. R ADON SESN EENS MENE U WS amm
My patents are in very great |' 'MAKE MONEY-AT-HOME "

demand in the field of wireless and UPON.

electricity—so much so' that
Sirs.—Please send me at once and

1 -~
GUARANTEE I FREE, full details as_to how, { can
your profits, and further guarantec I Maks Money at Home in my spare

A~

* To THE ENGLAND RICHARDS CO.,
83, King’s Lynn, Norlolk

to protect you against any in- timé. ~ 1 enolose 2d. atamps for

postage,
frmgement or mterference “lth Print your name and address boldly

in capital letters on a plain sheet of

FREXE
EIGHT SIXPENNY BLUE-PRINTS

Do not fail to secure your copies of

“POPULAR WIRELESS?”

for weeks ending October 15th and October 22nd

With these two special issues are being presented a new series of the famous ** P.W." 6d. blue-prints as follows:

With “Popular Wireless " wezk ending Oct. 15th With “ Popular Wireless" week ending Oct. 22nd.
1. A D.C. MAINS H.T. DNIT. 5. THE “KNIFE-EDGE ** CRYSTAL SET.
This will operate on any voltage mains up to 500, This is the receiver for 5G B and the loca .’
and will give three different values of H.T. ;
2. A STANDARD TWO-VALVER. 6. HIGH-FREQUENCY AND DETECTOR.
A detector and low-frequency receiver suitable for A simple neutralised- set for really long-distance
‘long-distance work on ’phones and for local station telephone reception,
loud-speaker reception, ‘ »”
3. A REINARTZ ONE-VALVER. T W F1s TN

A *“ Det.-2 L.F.” R.C. set which, using valves of any
voltage class, will give distortionless loud-speaker
results.

Capable of providing alternative programmes any-
where in the country.
4, THE ‘ CUBE-SCREEN *° THREE.

A long-range receiver of really up-to-date design, 8. THE ‘* SPANSPACE *’ FOUR.
embodying one stage of high-frequency amplification, A sensitive and selective receiver of modern design
and suitable for loud-speaker work from many stations. for long-distance loud-spealker reception.
ORDER YOUR COPIES NOW
€ . 2 o .
Popular Wireless. Price 3d. As usual.
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What's New-—continued

the adjustment made at the factory
is maintained constant when sub-
mitted to any reasonable vibration
such as it is likely to reccive in
ordinary daily use. Unlike most
types of cartridge detectors now sold,
the “Griphco” contains not two
different crystals, but oncerystal and a
cat’s-whisker type of contact.

An Ingenious RC Unit
Messrs. Burne-Jones & Coimpany,
Ltd., makers of the *“ Magnum ” com-

ponents, have submitted for test an |

example of the new Magnum R.C.
nnit, an illustration of which appears
on this page. Although of quite small
dimensions, the device contains a
valve holder, of the anti-phonic type,
an anode resistance, coupling con-
denser, and grid leak, together with
terminals which are symmetrically
placed around the moulded casing of
insulating material in which the
whole is contained.  Laboratory
measurcments show that the values
have been chosen with the high-
magnification R.C. valves in view, and

Resistance-Capacity
with valve

The ¢ Magnum?”
Coupling Unit, complete
holder.

for such the umt is quite suitable. The
:inclusion of the valve socket very
considerably simplifies the wiring of a
. receiver using such a component, and
“also economises very considerably in
space.

New Resistance Holder

The R.I.-Varley Company are now
supplying a greatly improved holder
for their well-known wireswound

“anode resistance. This, as will be
seen ' from the illustration, can be
mounted vertically or horizontally on
the-basebeoard to suit the particular

* receiver lay-out. It is but the work of

a moment to insert or remove the
resistance, which makes good, sound
contact at each end. Adequate ter-
minals and soldering lugs are pro-
vided, and altogether 1t is a very hand-
some component.

A Good Aerial Wire
From Messrs. Ward & Goldstone,

Ltd., of Manchester, we have received

for test their * Goltone ” Negrolac
Radio Aerial, for which claims of
special excellence are made.

Examination of the wire showed
it to consist of forty-nine separate
enamelled strands of No. 34 gauge
wire, the cable so formed being
covered with special braid which is
heavily enamelled with waterproof
insulating composition. This, it is
claimed, will withstand the severest
atmosplierical conditions.

The only satisfactory test for an
aerial wire is to erect a full-size aerial
and to try it out under practical
working conditions.  The existing
7/22 ““ common or garden * aerial was
first re-tested and micro-ammeter
measurements on signals from London
and Daventry taken, using a straight
crystal set. This aerial was then
lowered and replaced by an aerial of
identical dimengions but made of the
Negrolac wire.  Distinctly better
results were obtained on the Negrolac
wire than on the standard aerial wire,

but in forming an opinion upon this

allowance must be made for the
fact that the old aerial had bheen in
position for some time, and had
probably lost a little efficiency
through corrosion.

At the same time, the Negrolac wire
gave better results than had been
obtained with any aerial wire previ-
ously tested. In our opinion, however,
the chief virtue of this wire lies in its
remarkable flexibility and ease of
handling. In paying it out there is
not the slightest tendency to kink, or

for turns to fly oft the hank and fall

in the usual inextricable mess. Another
virtue of its flexibility is that when
properly supported a good taut aerial
18 easily obtained, and there is very
little strain upon the contact at the
terminal of the lead-in insulator.
The ordinary fairly stiff aerial fre-
quently breaks away in high winds,
and if the wire is old and corroded six
of the seven strands may, perhaps,
break away and leave only a precari-
ous centact with one strand.
57

Tests of the insulating properties
of the wire-covering were made, and
showed it to be of a high order. In
order to get the best from this wire,
it is advisable that the end which is

The new R.1.-Varley Resistance Holder
can be mounted cither verlically or
horizontally.

to be connected to the lead-in should
have the insulation removed for an
inch or two and the forty-nine wires
scparated ont and each individually
scraped free of the enamel. The wires
should then be tinned, twisted to-
gether, and a good soldered ‘joint
made of all the strands.

It is not a bad plan to solder the
end of the wire so prepared to a stout
brass spade or eyelet terminal which

‘will fit over the threaded rod in the
lead-in tube. The terminal of the
lead-in can then be screwed on
tight and a sound joint made. If
is not sufficient to bare a few of the
strands and make a pinching contact
under the terminal. If this is done
“a large number of the strands of the
wire will be ““ dead.”

The price of an 80-it. length of this
aerial is 15s., and 100 ft. 13 185, While
this is much dearer than the ordinary
aerial wire, the convenience of hand-
ling alone makes it well worth the
difference in price,

c
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N my article last month I stated
that I would describe the con-
struction of an aerial coil which

would ‘enable those who wished to
make one to suit their own desires re-
garding selectivity.

This coil can be wound on a

Collinson Featherweight former with
a- detachable primary.

An efficient secondary winding can |

be obtained by winding on 58535 turns
of 9/38 Litz wire, unspaced. The
upper end of the winding is connected
to pin No. 1, and the lower end to
pin No. 2.

The Aerial Winding

Great care is necessary in handling
the Litz wire. The covering should
be removed from each strand in
turn with the aid of a sharp kmife
or safety razor blade.

The primary or aperiodic aerial
winding may consist of 30 turns of
No. 26 or 28 D.C.C. with a tapping at
20 turns. One end of this winding is
joined to pin No. 3 and the other end
to pin No. 5 The tapping is connected
to pin No. 4. Pin No. 5 is joined to
pin No. 2 and to earth, and the aerial
1s taken to No. 3 or No. 4.

This winding is not necessarily the
best for any particular aerial, and the
constructor may vary the turns to
suit himself. In some cases, such as
those where the aerial is on the small
side, an increase in the primary turns
will increase signal strength.

In the final tests the neutralising
condensers used have been of the
Jackson screw-down type, and, as
“indicated last month, the stability
in many cases is improved by the
addition of a 0-1 mica Dubilier con-
denser directly across H.T.4-1 and
HT —.

Anode Rectification

1f this condenser is connected close
up to the terminals inside the set re-
moving the hds of the screeming-
boxes does not seem to affect ‘meutra-
lisation.

Although the original receiver in-
corporated grid condenser and leak

rectification, I have tried the anode-

‘bend method and I find that the de-
crease 1n sensitivity is not great.
There 18, In my opinion, a gain in

_longer waves.

quality. It is a fairly simple matter
for those who wish to try the anode-
bend method for themselves. The
grid .condenser can be left in circuit,
and instead of connecting the grid
leak to L.T.--, the clip on thc positive
filanient terminal of the detector-
valve holder'can be removed and em-
ployed for the purpose of joining the
leak to the negative tapping on a
small 3-volt. ba,ttery The positive
socket of this battery, which may be
of the Hellesen 4-5-volt type, tapped

at 17 and 3 volts, is ‘connected to |

LT. A short length of flex can be
used from the tapping to the grid-
leak clip. Any H.F. or R.C. valve
will serve for the detector. On the
H.F. side T have obtained good resuits
with the new Marconi aund Osram
D.E.L.610.

Incidentally, . the original recciver
does not require reneutralising on the
For those who prefer
the * silent-point " method of neutra-
lising the following method can be
adopted. Place the reaction conden-
ser at its minimum setting and tune in
the local station.. Then remove the
first fixed resistor, and it will be noted
that signals are still audible, that is
provided the local transmitter is not
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too far away. Then very slowly ad-
just the first neutralising condenser
until the signals become inaudible.
At very short distances from the local
station this may not be possible, and
the position ef minimum signal
strength may be taken as the correct
setting. This point is rather critical,
and some care must be taken in carry-
ing out the adjustment, since it 1s
quite easy to turn the condenser
through the * silent-point,” in which
case signals will again become audible,
When the adjustment has been found
replace the fixed resistor and carry
out the same procedure with tha
second H.F. valve.

Reaction Control
A very large number of stations
have been received at good loud-
speaker strength, but at the moment
I cannot give a complete list owing

A  back-ef-panel
view of the Twin-~
Twwee Five, which
rwes deseribed in detail in last
smonth’s isswe of the “Wireless
Construactor.”’

to the difficulty in identifying many
of the stations.

This applies in particular to
the German stations. On the long
waves, Hilversum, Daventry, Radio-
Paris, and two or three unidentified
stations have been received at good
strength. I recommend constructors
to use 6-volt valves in preference to
the 2- and 4-volt types. The standard

. coils used were primarily designed for

the 6-volt H.F. class, and other types
usually give poor results.

The control of reaction may be
varied by altering the size of the
small series fixed condenser. A
smaller fixed condenser will, in effect,
decrease the maximum capacity of the
reaction condenser.
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Electrify your

Gramophone

The Brown Electrical
Pick-up, with an amplifier
and loud speaker, will give
you unlimited volume. It is
invaluable whenever there
isdancing,andan orchestra
is not possible or desirable.
For the first time, too,
volume can be controlled.

RAMOPHONE
G results never before
obtainable are now
made possible by the
Brown Electrical Pick-up.
‘ Wonderful reproduction’
was the description given
by the *Wireless Con-

structor ”’

No need now }:o buy a With this new instru-
new gramophone to J ment, gramophone repro-
apprecizg;te fully the new and get " duction is infinitely nearer
standard of reproduction Greater tome perfection. the original. Needlescratch
set by the electrical record. Large increase in volume is nearly eliminated. Old
Just electrify your present Reduced needle scratch. gramophones are rejuven-
gramophone by fitting a . ated; old records are
Brown Electrical Pick-up Controilable volume. re-born.

in place of the sound box Will fit any model—no The Electrical Pick-up,
and connecting to ' an alteration necessary. price £4, can rapidly be
amplifier and loud speaker. ' fitted to any gramophone,
The result will be an = ————— and anamplifier connected.
entirely new pitch of tone No alteration to the gramo-
perfection that will command instant admira- phone is necessary. Ask your Dealer to demon-
tion. Reproduction will be infinitely strate; or in case of difficulty, write men-
purer; the lower notes with equal ﬁdehty A tioning your nearest Dealer, to S. G. Brown,

to the high notes. Ltd., Western Av., N. Acton, London, W.3.

“Brown

ELECTRICAL PICK-UP

Puts Life into your Gramophone

Adyt. S. G, Brown, Ltd., Western Avenue, North Acton, London, W, 3. 9498 @
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Made with the accuracy
of a Gun!!
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THE GUARANTEE OF THE
PERFECT TERMINAL

o

Each terminal
:i packed in a car-
'3 ton withaprinted
:: ONE YEAR’S
i QUARA NTEE

and instructions
1 for mounting.

Non-rotating
name.

Bakelite insu=~
tated.

Highly finished.
Price 9d. each. 3
(Type “B7).  |L,

THE BEST DESIGNED TERMINAL IN THE WORLD.

Other types available—
Type M. Nickel-plated Metal with non-rotating

S AR A A X A A A ded A4 drd A pasacped b gL R g AR Al A ata A A B i b

name e i - I .. 6d.
Type R. Small with insulited head and rotating
name . 3id.

ALL TYPES SUPPLIED I 30 DIFFER.NT LETTERINGS.

TERMINALS

Oblainable from all Dealers, or in case of difficully send your order to s,
enclosing your Dealer’s name and address.

BELLING & LEE Ltd., Queensway Works,
PONDERS END, MIDDLESEX.

PO OO IO PO DO OO TV T OO OO OO

M AN 0 4 4 4 0 2 g 20 Sa 25 0 2 Sa 40 40 20 2 S 2 S0 SR b b B AL D B 2 an o g
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The same care and attention which are
exercised in the design and construction
of the most delicate mechanism of a gun
are displayed in all J.B. Condensers.

Accurate to_the finest point, and perfectly
finished, J.B. Condensers can be well
compared to the finest gun ever made.

There is no sign of backlash ‘in the J.B.
‘models. _The dial is turned and the stations
come in with unfaltering regularity.

1G4 THE PERFECT FIVE.

1. J.B..S.L.F, Stow Motion. (J.B. True Tuning S.L.F,) Double
Reduction Friction Drive. Ratio 60-1. Prices, complete with 4-in.
Bakelite Dial for coarse tuning and 2-in. Bakelite knob for Slow
Motion Device. ‘ooos mid., 16/6; ‘00035 mfd. 15/6; "cooz25 mid.
15/.; -ooo15 mid. 15/-

A Guide to Good Readz’ng

T.P.’s WEEKI.Y is an inspiring and instructive
journal of everything that matters in life and
Jetters of to-day—a kindly guide to richer and
fuller knowledge. It will tell you what to
read and when to read it. Leaders of modern
thought, famous writers and great publicists,
all contribute to its pages. It is a paper of the
highest educational value. Buy it regularly.

T.P.s Weekly

Every Saturday 2d.

2. J.B., S.L.LF. Prices, complete with 4-in. Bakelite Dial, ‘o005
mid.'11/6; ‘00035 mid, 10/6; 00025 mid, 10/.; ooo1s mid. 10/-

3. J.B. Log Plain. Prices, complete with 4-in. Bakelite Dial. ‘o005
mid. 11/6; ‘o003 mfd, 10/6 ; ‘00025 mfd. 10;-; ooor3 mid. 10;*

4. J.B. Log. Slow Maotion. Double Reduction Friction Drive Ratio
60.1. Prices, complete with 2-in, Bakelite knob for vernier controt
‘and 4-in: Bakelite Dial for main control. ‘ooo5 infd. 16/6; ‘0003
mfd. 15/6; ‘ooo23 mfd. 15/-; ‘ooo1s 15/

5. {J.B. Neutralising Condenser. Price 3/6.

GERRARD 7414
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An Interesting
Five-Valve Set

Some Delails of a new American
Receiver.

A
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@NE of the most popular American
commercial  receivers — The
Crosley ““ Fivé-Fifty "—is now

being placed on the British market.
The general appearance of this set
can be gathered from the accompany-
ing photograph, which gives the
reader at once the impression of
simplicity of control, which, in-fact,
it possesses in a marked degree. The
tuning is effected by the single control
drum, controlled by a knurled ring,
gseen at the upper right-hand end of
the panel, a space being provided so
that when the set is calibrated the
names of the stations and their

The Crosley ‘ Five-Fifty '’ Receiver.

readings can be written in. For very
close tuning two small projecting
levers enable a still finer control to be
obtained, but generally these are not
used and all the tuning the average
person requires can be conducted on
‘ue single drum. Two further knobs
are a very smooth reaction control
and an on-and-off switch,

Twenty-seven Stations

A specimen of this receiver was
recently brought to the WIRELEss
CoNsTRUCTOR laboratory for test and
gave a very remarkable performance.
Without touching the small levers
for close tuning, some fourteen or
fifteen stations were rapidly tuned
in on the single drum at loud-speaker
strength. After about-five minutes’
experience with the set, twenty-seven
stations were tuned in on the loud
speaker in two minutes thirty-five
seconds. This tuning, however, re-
quired the simultaneous manipulation
of the tuning drum and the reaction
control. There was no time to step
and identify the stations, but they
were obviously separate and distinct
transmissions, each free from the
other, and all sufficiently clear to
identify the programmes had time

permitted. It is not suggested that
such a performance could be put up so
rapidly by the inexperienced, but a
non-technical listener, after half an
hour’s practice with the sct, should
be able to tune in well over a dozen
stations at full loud-speaker strength
on any reasonable aerial.

Carefu! manipulation of the two
levers in conjunction with the re-
action control enables a very high
degree of sclectivity to be obtained.

The quality of reproduction is
reasonably good provided too much
reaction is not used. The set will
thus be seen to be, first of all, a fool-
proof receiver on which a dozen or
more stations can be obtained after

dark on the loud speaker by any |

user, and, secondly, a remarkably sen-
sitive *“ distance-getter ”” for the more
skilled.

bbbk b L

% ADJUSTABLE TELE-
e PHONES
TR R R R R R

MAN\' people use the type o tele-
phones which arc adjusted by
means of a milled knob on the
back of the earpiece. The efiect of
edjusting this knob is to bring the
diaphragm nearer to thc pole-pieces.
Now, since the distance of the dia-
phragm from the poles of the magnet
varies according to the amount of
steady current flowing through the
telephones, it stands to reason that
what is a correct adjustment for a
valve set 1s not correct for a crystal
set

e

In order to work with the tele-
phones as sensitive as possible, a
habit should be made of adjusting
them immediately on connecting up
a different set. It will also be found
an advantage to readjust the 'phones’

when listening to very weak signals, |

because when signals are weak it is

possible to have the diaphragms

closer to the magnets without

** dithering ”* than with loud signals.
61
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%* *
% MORE ABOUT THE *
- LOCALONG &

% ] %
VPSS S S 2 3 F S S 3

1 will probably interest readers to
know that the “ Localong " set,
which was primarily designed for

a quick change-over from the ordinary
broadcast band to the Daventry
range, can be used for an equally rapid
change-over from your local station to
5 G B without structural alterations.

If the reader examines the diagrams
given in last month’s issue he will see
that when the switch is put over to
the long-wave side the loading coil is
placed in series with the main induct-
ance, while simultancously the small
adjustable variable condenser is placed
in parallel with the ordinary tuning
condenser.

Now, if it is desired to use the
“ Localong " for quick change-over
from the local station to 5 G B it i3
only nccessary to withdraw the
loading coil and short-circuit the
socket either with a shorting plug,
which is easily obtainable, or simply
with a picce of wire. The effect of
the change-over switch will then be
merely to place the adjustable con-
denser in parallel with the main
condenser.

Now, every main station within
crystal range of 5 GB works on a
wave-length below it. This means
that in using the change-over switch
for 5G B you will always need to
place the adjustable condenser in
parallel with the main condenser on

 ————— e
Types of double-pole, donble-throw swilches that are suitable for use in lhe
“ Localong ” (The % Wearite”’ and {he ¢ Utility 7).

the long-wave side, and this coanection
should be made as indicated in the
practical wiring ~diagram in last
month’s article. Tuning will be
carried out just as before. & The
sharpness of tuning of the ** Localeng "
is such that listeners in the London
arca can separate 5 G B from 2L O
quite easily, provided the latter
station is not nearer than five or six
miles. H.P, W
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. A Pag. ' Results
g A Page of Readers’ Results '
iy # I could not have believed it.”—** Very cheering to one who has been cut ]3
; off from all music for nearly ten years in India.”’~—*‘ Greatly satisfied.”

gsx:

The Radiano H.F. Unit

Sir,—During the week-end I built
the H.F. unit in the September issue.

I have only built it as a hook-up !

with spares from the junk box, and
I must say it is the best H.F. method
I have tried. I could not have
believed it if I had not tried it !

I have put it in front of a straight
three-valve set—1 D., 2 L.F.—and the
improvement is a fine few hours’
work ; stations are a .lot clearer,
speech and songs are as clear as being
in the studio. Hilversum, to-day, came
in on the loud speaker nearly as loud
as Daventry, and foreign stations

The Short-Wave Radiano Set, built by

Mr. J. J. McConochie, to which he refers

in a letter published in the August issue
of the * IWireless Construector.”’

only just audible on ’phones come in
well on the loud speaker. I can
highly praise the circuit and intend
to build it up in a straight four-valve
set ; hoping to see more about it and
of other readers’ success.
Yours sincerely,
Sheffield.

Joux Surrox.
An Indian Success

Sier,—It may interest you to know
that, having had about eight months
experience of radio reception, I have
just made my first excursion into the
realm of the short waves, using for the
purpose the Short-Wave * Radiano ”
set described by you in the June
number of the WireLEss Cox-
STRUCTOR.

I was fortunate in being able to
procure all the components in India—
a country not always too well supplied
with up-to-date radio goods. The
only departure from your specifica-
‘tion was the substitution of two ‘00025
mfd, * Ormond ” S.L.F. condensers

¥ a R Ra sk T2 M us L s (B ai%h: N ar¥asd £ 2ar arEui as R urBusd aik ¥ s ASE I EATE AL

in place of the two ‘0003 mfd. instru-
ments recommended.

The layout and wiring were ex-
actly in accordance with instructions,
except that I used “ Junit” con-
necting wire, and soldered a!l my con-
nections, as I prefer this method to
your arrangement with pinch-tags.
I also used a variable rheostat to
control the detector-valve filament
supply.

Using a D.ES5B in the detector
stage, and a D.E.5 as the second valve,
I then proceeded to test the set, and
to my intense satisfaction I found
that with a 25 coil as H.F. choke it
oscillated gently but freely all round
the condenser scale, and réquired no
adjustment whatever.

The following night I sat up to see
if I could get P CJ J, about which I
had heard a great deal, and which
comes in here about midnight or a
little later, rigging up for this purpose
an indoor . aerial of ‘ Electron”
wire 14 feet high and 20 feet long.
Not being sure whereabouts on the
dial the station would come in, I
went very carefully round the scale,
keeping the set just oscillating, and
was very thrilled when at 25 degrees
on the grid condenser dial I heard
muffled speech coming through what I
took to be the carrier-wave. A little
manipulation served to find the
“silent point,” and . thereafter
PCJJ’s speech and music came
through at good headphone strength.
Curiously enough, the first words
heard-clearly were: *“ . . . the more
we are together,” which was the title
of a foxtrot just concluded, and which
seemed to me a good omen !

So slight are body-effects with
this circuit that, when I was satisfied
with the reproduction, I was able to
sit back in my chair, light a cigar, and
listen in comfort to the various items
of music rendered, all of which had a
light Continental ‘quality about them,
very cheering to one who has been
cut oft from all musi¢ for nearly ten
years in India.

I am writing, therefore, to thank
you very much indeed for the excellent

* set which your article referred to above

has made available' to the amateur,

. for the clarity of your instructions,
. and for the ease with -which results |

02
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can be obtained if your directions are
followed. I am looking forward to the
arrival of the July number of the
WireLEss CoNsTRUCTOR for the
further hints you have promised on
the working of this set.

Again thanking you for a great
pleasure which you have made pos-
sible for me.

I am, Sir,
Yours faithfully,
J. H. MooRrE,
M.B,, B.Ch,, B.A.O.
Chief Medical Officer,
Travancore Medical Fund.
Pothupara,
Peermade P.O.,
S. India.

The “Spanspace Three”

Sir,—I think it may interest you
to know that I have constructed the
‘“ Spanspace Three,” described by
G. P. Kendall, B.Sc., in the November,
1926, issue of the WireELESS Con-
STRUCTOR, and should like to con-
gratulate Mr. Kendall on the per-
formance of the set. I constructed
the set some months ago, and I am
greatly satisfied with its resalts, and
think it is a good three-valver.

It may interest you to know that I
had not reached my thirtzenth birth-
day when I built the set.

Yours truly, 3
ALBERT SIMMONS.
Leicestershire.

The *“ Spanspace Three’ built by Mr,
Albert Simmons.

The ‘“ Long-Wave Special ”
Sir,—I have just constructed the
‘ Long-Wave Special.” Your remarks
in the article aptly apply to this
district, where, in addition to Inter-
from shipping, our local
station—Hull—is so badly hetero-
dyned that it is unpleasant to listen
to, and Daventry is therefore ““ our ”
station. I only hope the circuit
becomes as widely known as it
deserves to be. I shall do my share.
Yours faithfully,
P. WirHERS.
Grimsby, Lincs.
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JUST A REMINDER ! rury 1ists FREE

FERRANTI A.F.3, 28/-; 4, 17/6. Output ll 20/-;
25.1, 21/-. Marconi Idcal 25/.. Pye, 17 20/-.
MULLAR T Edlswan. Cossor. Cosmos.
Marconi valves, latest stocked. WEARITE 2.way
coils, switches, M.C. 3 and 4 colls, Screening Boxes,
otc. PETO-SCOTT (Keystone, capex), screens, bases,
.F.T., Neucmlislng, all parts. Screening Boxes.
PEERL SISTORS, 1/3 BURNDEPT
Rl)COstacs Dmls Potentiomaters Resistors, and Hoidars.
RLEY nit, Tuner, 39/6;
25/-; Multi L.F., Perm. Detector,
1I6 Anode res.. (] 18[-. Double
test Tuner, 47/8 UBILIER
Anodes, Mansbrldge Condensers,
COSs T. Coils, wdund Litz
200, 5/3. Frame acrial

3.6 100 ft. coll Multiway Battery Leads, 4-way,
-w:n&f 6-way, 7(6, 7-way, 8/6 (5 feet in
lengch) azlte 10 ft., ) (4 colours); Screems,
Bases, . Transformers. nduccance Colls, 2

50, 3/6 each; 75, 100, 4/- ea
5 LISSEN Vahe-Kolders.
1/, 1/6; Leaks, 1/-; Switches,
Latest_2- -way Cam Vornler 416 Rheostats, 2/6;
1[6 Lxssenola 13/6; L.F. Transronmem. 8/6; 1
H.T 2/11; G0-v. HT 7/11; Colls, GOX.
250X, 9/9. stacs, mlnor major, all parts. C.A.V,
Multi .:,-- BORUNDUM Units, 12/6;
0 MO Variable Condensers, 7/6.
NSER. *0006 and 0001 2/8 each.
CYLDON, IGRANIC, WEARTI kBSlSTON.
BENJAMIN, NEWEY, PYE, BOW ER-LOWE
COLVERN. PEERLESS components all atocked here.
ZAMPA mie.) Tuner, 200/2000, metres, 19/6.
MARCONI Swm:hes. Leaks, Condenmrs, Valves, ete.,
LOTUS V..-Holders, 2/68. Recmote cancrol
Coil Plug, 8d. "GAMBRELL Oolls, 4/10 to 10[-.

. 6d. each extra. LOUD SPEAKE
Amplion Cone A.C.3
110/-, . 140/-, _ Sterling, and all . good makes
McMIcBA!:I. Uniunn 5/-; Dimie, 10/-- Bases, 2/
g_ixed Cond., 2/6, 3/-; Bases, ll- gc. S\utch 3/

6.

pt.. BR!!M R 41/
Dmuteﬁ. 2'6.
6, 7/6

Grid Leaks,
fixed do.
wire, 60, 3/6;

BUI. IN P. Pull, 1/6‘ BACK OF
(I}!I. 2-way, 3/1 BELLING-LEE
Termmals BRITIM N
Dials. FEthovernior,
4/6. Ormond, 5/-. All maikes
Friction, -0002 !or S\V 13/-.
Push-Puil, 4/6. J.B. Condensers, T.T, Friction Ver.,
-0005, ¥6/6; -00035, 15/6; -00015, 15/-; S.L.F.
-0005, 11[8- 00035, 10/6; -00025, 10/-; -00015,
10/-; Sa. Law, -001, 9/6; -0005, /-3 -0003, 7/}
Neutmllsmg. 316 MANSBRIDGE Con&enﬂers T.0.0.
2 mfd., 3/10; 1 mfd., 3/-. All cap. stocked High
Voltage (bu9- v). 4 mfd., 13/10; 2)mfd. 7/10; 1 mid.,

stocked UTILITY
S\vxtcheq from 3/6.

5/8. (Dubilier and Lissén stocked
WE STOCK ALL LINES IN GENERAL
DEMAND. SPECIAL WEST-END AGENT FOR

. BEST WAY ISTO

MAKE OUT A LIST WITH MAKERS’ IlisAMlE‘S

POSSIBLE TO ERY COM-
PONENT NOW ON THE MARKET.

THREE-VALVE LOUD-SPEAKER SEI'

NOTE THE WONDERFUL VALUE.  TRY ONE OF THESE!

he set shown is two-valve.)
Gets Local, Dnvem.ry anl many bonsln-nzm mnlom
THIS MAG ICENT 3-VA
SE (D. & !‘ ), includes Handso

e
Polls.hed Amcricm Ty?e Cabinet  (all / /
parts enclosed), 3 Dul Emitter Valves,
Tuning Colis, H.T LT. Batteries,

Aerial Equlpment Leads, Loud Speaker

Tax paid,

yust THINK of 3 5 Valve Sep 2% £5/19'61 Genttoned.
t sounds unbelievable, doesn’t i J

2- VALVE SET EXACT TO ABOVE £4/12/6

SETS OF COMPONENT - PARTS

RADIANO *“ THREE ™ (March, 27, Wireless Con-
structor). All parts as specified with Terminals.
2 Ormond S.L. Variables, with friction gear; 3 Coil
Sockets; T.C.C. -0003 and Clips and 2-meg. Leak; 3
BenJamm Valve Holders; 3 Fixed Resistors and Bases;
On and 'Off Switch; Gecophene 1st Stage L.F.; B.T.
2nd Stage L.F.; Engraved Strip, with 'x‘ermlnals and
Nuts; 2 B.L, Terainals for Front Panel; } Gross Pinch-
on Spades Rubber Flex. £4/10/0 lot, post free U.K.
R.C. T of Parts:
i Valve, 2
Ediswan R.C.2 ditto; 3 Lotus V. H 3 Rheostats;
9-v. Grid 'Bias; Lotus 2way L.H.; -0005 Tuning Con-
enser, £3/5/0 the lot, post free U.K.
SIGNAL BOX (P. Harris, Mag *27, W. Cons.)
1 Ormond S8.L.F. -0005 and 003, 'with friction
gear; 2 6-pin bases; 1 Neutrovernia; 1 Neutralising;
4 ;4 Resistors; 0001 and stand R.F. Choke;
100,000 Anode and Base, 3 o/o Swit,ches Carborunduin
Unit; R.I. Multi; Ferranti do.; ; 4 Strips and Terminals;
:015 Dubilier; Glazue 6-pin F. Trans., S.8. type:
Do. 8.P. for Broadcast’ Range, Componcuts as specified.
The lot. post free nett, £7/10/0 U
PAMILY POUR PARTS (Percy Ilamc, Aua , 727
14 Belling-Lee Terminals; 4 Anti-Micro V.H.; 4 Burn-
dept Ros. & Bases; 1 30-ohm B.B. Rheostat; "2 gix- pin
Bases; 1 Formodenser; Dubilier_ 0003, with clips; 4
meg ‘and g-m g. Leaks; 015 Fixed, 610 type with
Serres Clip; 100,000 ohm Wire Wound; 300,000 ohm
ditto Resistances {Dubilier or RI-\arley), Neut Con.
denser, B.B.: R.F, Choke; Gecophone L.F.; J.B.”’
-0006 "and 2 S)M. Dials; Popular -0003: Igranlo ofo
SWltch 2 Lotus D.C. Jacks and Plugs; Binocular Goils
250/5 0 n Transformers, and
1,000/2, 000 metres 8. Secondary ditto for Daventry.
THE COMPONEI\TS ALL AS SP CIFIED SENT POST
FREE NETT FOR .£ 8/8/0
PANELS. OCABINETS, V\LVE PHONES. LOUD
SPEAKERS, 'ro YOUR REQUIREMENTS.

PERSONAL
WE ARE OPEN

SHOPPERS.

ALL DAY SATURDAY
ALL DAY THURSDAY

ALL DAY EVERY DAY

2 Shops, if- one is
closed the other is
open.

Hours 9a.m. to 8 p.m-
Sat. 9 a.m. to 9 p.m.
Sunday morning Il

NOTE WONDERFUL OFFER BELOW!

STUPENDOUS BARGAINS

BE SURE YOU AR

These SPECIAL LI

E AT RAYMOND'S !

NES ARE SOLD to

CALLERS ONLY who are purchasing
their regular wireless supplies at the

same time.

YOU CAN ONLY BUY
WHEN BUYING OTHER
THESE PRICES ALONE

1/11 and 2/3 each. Brand
new Condensers.
-0003 and 20005 S q. Law,
Log Mid-Line, S.L.F.

(Usual prlce4/11 & 5/11),

3/11 each. Brand new

D'ble Reading dead beat

VOLTMETERS (Usual

price, 7/6).

3/- each. Split Primary

H.F.Transformer,Brand

new, 6-pin, London or Dav.

{Usual priee, 10/-.)

3/- each. Split Sec.Ditto,

London, 3/9 Dav. (Usuwl

price, 10/- and 14/-)

H.F. CHOKES. 2/6 each.

absolutely guaranteed,brand

new. (Us’l Price, 5/-.)

1 c H.T. BAT-
TERIES. tapped, ver,
good make. all brand new
and fresh. Us’l price 12/11;
now 5/11.

00-v.

ALL BRAND NEW.

THESE AT RAYMOND’S
GOODS. NOT SOLD AT
OR BY POST.
Brinsh - made VER-
NIER DIALS, with log,
r(-:llly p\lrnordlmry value.
List price 7/6; al) at 2/3

éach.

LO U’ D - SPEAKER
OR very highest

Qu-nllty. ‘full fencth. Llsc
price, 2/6: all -at

each.

LOUD

O

SPEAKERS,
rarious, 6/11, 8/11, to
257, Ali listed at double

and treble these prices.

AMERICAN TYPE

CABINETS. mahogany

polished (16/11 llst) hinged

lid, baseboard, x 8 x8

ins, deep, 7/

MABOGANY PANEI.S

10 x 8 ins, 1/3; 12 x
ins., 1/6. (Absurd urlces.)

INDOO AERIALS.
with insulators and lead-in.

8d. (List 1/6.)

PLEASE READ TERMS OF SALE FOR

ABOVE

GOODS.

LOG-MID-LINE
Try our NEW VARIABLE
CONDENSERS, made on
the Log-Mid-Line principle.
‘0005 or *0003, with a 4-in.
Triolite Dial, tho best you
can bny. for the moderate

LOW LOSS SQUARE LAW.

*0003 This variable
384011 By
A

each vellous value,

By Post It cannot be
51 equalled In

price of each, oriceor qualit

post 5/1 1 free With VERNIE!{?I-Q:;H;
HELLESEN THE NEW No. 3

G Pt oR M O N D

apv), pped v 172 SLF. CONDENSER

‘00025, 65/8, . 00035, 5/9.

oy fooh £1't6 0 3. Yor | 10005, 6/~ With 4” Diai.

B

?n Reduction’ Large blzea
CABINBTS Large astocks
of really useful cabinots
kept. or made to order. Solid
oak. QGlass finish. American
type, bhinged lid, baseboard.

9 x 6 x 7ins. deep ... 7/11
10 x 8 x 8 ins. deep ... B/11
12 x 8 x 8 ins. deep ... 20/6
14 x 7 x 9 ins. decp ... 13/6
16 x 8 x 9 Ins. decp ...15/11
24 x 7 x 9ins. deep ... 27/8
Extra quality in Qak or

Mahogany, 5/- each extra,
worthy of any set,
RAD

11:
SUPER POWER, 3
amp., latest v:\he
each. Pest 6d. cac
NBUTRALISING. Peto.
Scott, 5/-, 6/3, 7/6. Or.
mond, 4/-. Bowyer-Lowe,
7I- lh;:num 5/«.McMichael,

419, Reaction (Ormond)
-0001, 4/-. J.B., 3!6.

WESTOCK IGRANIC, CLIMAX
EVERREADY,
SIEMENS’,

RANTI, WEARITB OBMOND
I.B.. BENJAMIN LOTUS,
g[El;{LLARD. DUBILIER, LIS-

THING IT I8
TO STOCK.

POSSIBLE

With Priction 565-1
4-in. Dial, 6/- ea. extra,
ORMOND, Square Law
Low-Loss, 0005

vernier); Priction
Geared, 8ot ) 15/.;
:0003, 4/6:  -00025,
13/6. Straight Line
Prequency Frioction
Gearedqd, . ¥ 20/}-;
00035, 19/6. S.L.F.,
0005, 12/-; -00035, 11/-
LAW W-LOSS

o]
DAL, -0005, 16/- each.
Ormond Friction Dial,
10/-. Filament Rheo!
stats. Dual, 2/6; § ehms,
30 ohms, 2/-. Poten-
hometex‘ 400 ohims, 2/6.

VALVE HOLDERS, Non.
microphonle.
2/9; Lotus,
W.B.,, 2f-; Magnum, 2/6;
Ra, mon 1/9; Harllc.
1/ Slandard 9d., 1f-.

ACCUMU’LATORS.

ALSO anothor
1/68 extra on
each of above. Post 1/- cach
BENJADMIN. — Baltery
Switch, 1/-. Valve Holder.
2f-; with Grid Leak, 5/3.
With _Condenser and Leak,
71-. Rheostat, 2/9.
BRETWOOD.—Grid Leak
de Lurxe, 3'6; with con.
denser, 4/6. Anode, 3/6.
BURNDEPT ETHO-
VERNIER DIAL (with
Etholog Station Indicator,
18-1, 9/-,
CARBORUNDUM.
Detector only {No. 30), 5/-.
Stabilising Detector Unit,
with No. 30 Detector, 12/6.
CELESTIONLOudSpMkor
—O0ak, 110/-; *r A2,
30/- Do. "A3" 150/-.
Mnhogany same price;
walnut extra.
CLIMAX. Potential
Divider, 5/-. Special Choke,
10/6. Shock Absorbers 3/-
pr. Earth Tubes, 5/-.
Insulators, 1/- pair,
COLVERN SCREENED
COILS, &¢. Former & Base,
5/-. 6-pin Base,1/6. Former
only, 4I- Screen and Base,
IG P.H.F.T., 9/6. 8.8.
9[6. 2 Monodial, 19/-.
DUBII’JER. Duwirohm
Wire-wound 20,000 to
100,000 ohm reslstanccs
5/« each; ase,
200, 000 ohms, 8/ Vol
Control Unit, 7/6. Duvari-
leak, 97/6. Dumetohm
Holder, 1/-.

DUBILIER
BRID

MANS-
1, 2/6; -2,
. - 3’.- -4
;°5, 3/168; 1 mfd 4f-.
fd., 5/, 3 mfd 8/-

N HAM “ ALL-
WAVE' TUNER will
ennble you to aispense
finaily with -troublesomo
Vernier coil-holders and sets
of cofls. Covers all wave-
lengths from 150 to 2,000
metres, and s complete
with reaction. * All-
wave ’ Tuner, 9/6.

EVER - READY H.T.
Popular GGV. 9/6: Do.
108-v., Standard
66-v 12[6; 108-v., 21}-;
L.T.3, 'IIG {4)-v.}). Flash
Lamp, 4 5 6/- dozen. Qrid
Bias 9 ped 13-v,, 2/-.
USUAL LINES STOCKED.
FORMO Individual-Gang
Control_Condenser. Twin.
Gang, £2 12s.6d.; Triple-
Gang, £3 3s.

GAN Dual -0005.
33l

D

Ormonad, with dlal
Cyldon, no !al.
Triple 00
Ormond, with dl:\l 40/-
Cyldon, no dial .. 70!-
Igranie, no dial ..
Bowyer-Lowe, no dlal, 70/-
IGRANIC TRIPLE-
HONEYCOMBE INDUC-
TANCE COIX
30, 2/9; 40, 2I9 50 2[9,
6 3I- 75 3 100

5 4/ 200"
ALL PARTS STOOKE

GRAHAM I'ARISH
Bakelite Miea Condensers.

. +0001 to
03 to -006,
-01, 2/6.
Grid Leaks, 1/3; -0003
and Leak. 2/-.
H!‘ CHOKES.—Watme)l,
.1.S.,4/6; McMichael,

CALLERS’ COLUMN

AERIALS.—100 ft. 7/22
Hard drawn, 1/11. Extra

heavy. 2/2. Phosphor 49
strands, 1/6. lectron
stocked. Special INDOO:
Acrials. phosphor,  with
ebonite snparutgr: and
rubber rings (12 8
strands), total 100 n. 416.

W, 2[6. Rubber Lead-in,
highest quality. )’ds.
1/-; 10 yds. 1/3; 10 yds.
1/6. Extra heavy, 2d.and
3d. yd. R. & B. Twin Flex

Staples 4a1d. Earth Tubes,
pper, extra value, 2/3.
Climax, B/- (also at 2/6).
BASY FIX AERIALS,
with 2 Insulators and lead-
in, 1/3. ONITE
RAD B . Stock
sizes, 6 x 6 and 7 x 5,
1/3;8zx26, 1/6;: 9x 6,
1/9; 10 x 8, 2/9; 12 x 6,
2/9;12x 8, 3/6; 12x 9,
4/-3 14 x 7, 4/8. {s}
OUT TO SIZE while you
wait at 4d. per sq. fnch
£q. inch
Special  cheap
panels for Oryatal Sets.
TERMINAL:
\V.O. Pillar,
{3 for 4d. “lth N
and W.); Brass do.
doz. (1d." each with N
and W.); all high quality.
Valve-Bis, with nuts. 2 a
1d, Ormond Screws.,
4 B 6d,
Washers

6 or
b dozen with
nuts;
Bed

ed or lac . Ppr.
(Large, good). ’ Phone
Connectors, 1d. Flush

anel sockets and nuts, 4

-for 4d'lr 10d. dozen. Brass
a

Spade gs 6 a 1d,
Solder Tags 4 asy
and 4 B.A. Rod, 3d. -foot.
Nickel  Valve Legs 1+ and
Nuts, 14.; 8d. dozen stop
Pins, 2 a 1d B
TERIES. }Ilghelc quallty
only at lowest prices. Adico
{Trade test award best
given) 60-v., 8/11; 100 v.,
12/11. Therla, 60-v.,5/11"
100-v., lolll (\\'Ith extra
Bias).  Everready,

2/8;
2)-;
Britlsh l[G

AMP. 4.5
Adico, 4id., 4/3 doz.
British, ed., 3 for 1/3.
SOLD ER. with  resin,
24d. foot. 1716 sq.
Bar, ft.

copper, 16 and
round, 9d. per {-lb. .G,
t-lb. 20 gauge, 8a.; 28
gauge, 9d.; gauge,
10d.; 26 gau"e 114d.; 28
gauge 1/-; 30 gauge, 112.
MANSBRIDGE CON-

Flz\g, ‘2.
PLAS

SWITCHES on Porcelain,
D.P.D.T.,, 1/3 P
8iad, and mm Sound
quality. Panelswitches, with
Ebonite handie, worthdouble.
S.P.D.T.,1/- 'b.P.D.T.,lIG
lnsnlntln% Tape, 44d.
Copverfeil, 4d. foot (6 in.
wide), Grid Blas Clips.
64a. Panel Braokets, 9id.,
ll- pr. Shorting Plug,
PERMANENT
DETBCTORS Red Dia-
mond (a topper), 2/-. Lion

Miero (latest, cannot be
equalled), 2/6. Brownle,
3/-. Enclosed Kay Ray,
- 3. Bervice Micro-
meter, with corystal, 2/9,
4 RYSTALS, Super-
zite, 1/68: Shaw’'s sealed

gcnulne Hertzite, 84., ll-
8. HE

Phone :

K. RAYMOND

27 & 28a, LISLE St.,
LONDON, W.C.2.

Oerrard 4637,

1
001, _Reaction, 4/-; | 5/-;

Air ' Dieleotrio, 2/’-. ’-‘ R.I Varley, 9/- (Split f/l.m{fsn f/?;k?‘ss' c%?gg'
Neutralising, 4/-; Neu- U’é’ 12/6); Success, | 358 39" 4 way H.F. and

trodyne. 9. win 10[6 osmox.6/6 ; Bowyer- | 1/8. 118, Sovay HLF. &
Gang, o 0005, am/-i | Lowe, ©l-5 Lisson. ©/6; |LT: Leads, 19, 21 TS,
Tripl,40/- H.¥. Choke, | Climax, sle; Svecial for 30N 30 e " G1ary
7/8. Geared Dial, 5/-. é:lhmmatorn,1016;\Vearlte, 1d. Lotus, B8dA. Burne.
" Jones, 1/9. Low Loss,
USE BRITISH VALVES | 2.c., mmvcrs,—puemy, [BLd poasl S3, vaies

7/ ubilier, 7{-; Cosmos, }stocke

New redneed prices. 8’[6 with  V.H.. 10/-}: | STANDS. 2.way,2/3,2/8.
MULLARD 10/6 COSSOR | Magnum, 10/-; R.I. Cou- [2/11 up. 3-“31. grand
MAROONI 12/6P. ‘B.T.H. pler, 20/-; Graham Farish, valne 5/12. Back of punel

EDISWAN 20/- S.P. COS8MOS from 2/11. AII ebonite.

COME TO

LEIGESTER 89 TUBE

(Important

Ask for back of Daly's Theatre
This address is opposite.
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SINCE the increase in the
number of European Radio
stations has led to the adoption of

Kilocycle spacing, it has been the
constant aim of designers to
produce variable condensers giving
true Kilocycle (S.L.F.) tuning. Many con-
densers have been put forward whose long-
sounding names suggest the subject is unduly
complex. The DUBILIER K.C. Condenser
will and does give true Kilocycle  reading
throughout its capacity range when used in
conjunction with either the Broadcast or the
Long Wave Dubilier Toroid (it being of
course essential when claiming true Kilocycle
tuning on behalf of any variable condenser
to spec:fy the constants of the circuit in
which it is to be used).

The maximum capacity of thls K.C. Con- ‘

denser is, 0°0005 mfd., its mmlmum capacity.

Valve Holder

A great advance over
all previous types of
** Springy "’ valve holders.
Inter-electrode capacity is
reduced to a minimum
and is constant. Thusthe
**Whiteline” holder is
admirably suited for
super - heterodyne and
short-wave receivers. The
springs are so designed
that while the initial
amplitude to any given
shock is as large as
required, the damping is
quick and gentle. Made

having been expressly des:gned to be of the
high order of 16 microfarads in order that true
Kilocycle readings "might be obtained. . In
all other respects, both electtically and
mechanically, this is a highly eﬂiclent con-

| L.F. TRANSFORMERS, of genuine “Bakelite and

List 284, Ratio 3.1 supplied with terminals,
-List 285, Katio 6.1, soldering tags and fixing
screws, Overall dimensions
of base, 1} ins. square

m Multi ratéo
B8,

glvin 3 - .
denser and one which we do not'hesitate to Iféz pielol 1 ’ UNIVERSAL H.F
recommend to all wireless constructors. Also LOW FRE. THE ** WHITELINE " FOR SAFETY CHOKE.
= ist 287 - 20/-. LIST 282 - 2/3 List 288 - 9/-

Send 1}d. in stamps for the new Bowyer-Lowe Catalogue

Price 19/- each

DUBLLIER

%@% ——

BOWYER.LOWE CO. LTD., LETCHWORTH

506

Adut. of the Dubilier Condenser Co. (1925), Ltd.,
Ducon Works, Vzctorm Road Norih Acion, W.3

TC49

A= ANl |0 = AA—T]

—%
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THE HARVEST OF
QNTIQN

Some Important Steps

in Radio Development.

|
L

]IN one of Mr. H. G. Wells’ scientific
romances the principal character
is a biologist, who, as the result
of a profound investigation into the
processes of animal and vegetable
growth, discovers ' that the living
organism grows larger, not in a
untformly progressive manner, but by
a succession of sudden and erratic
movements.

Spasmodic Progress

From this observation he proceeds
first to the discovery of the essential
stimulus or cause of growth, which he
christens the * Food of the Gods,”
and then to the production of a super-
race of ‘giant men and women.

However far the famous novelist
may have strayed from strict veracity
in his analysis of the processes of
human growth, the principle of
development “ in sudden stages 1is
remarkably true when applied to the
progress of any scientific creation such
as that of wireless communication.
. In such a case expansion un-
doubtedly takes place in a series of
spurts and starts, under the inter-
mittent stimulus of human inspiration
and_invention, which may therefore
fairly. be compared in its action with
Mr.. Wells’ famous elixir.

_Historical Developments

The existence of electro-magnetic
waves, for instance, was accepted on
mathematical grounds for twenty
years before Heinrich Hertz succeeded
1n actually producing long-wave vibra-
tions in his laboratory in 1887.

There they remained more or less
as a scientific curiosity for nearly
ten years, until Marconi invented the
elevated aerial in 1896. Even then
progress was slow. Six or seven
years elapsed before the discovery
of the principle of electric tuning,

together with the use of a coupled

secondary circuit  for transmission
and reception, enabled reliable wireless
communication to be maintained over
distances of several hundred miles.
Once this stage bad been reached,
wireless was definitely established as

INVE
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By SEXTON O’CONNOR.

a commercial proposition, and sub-
sequent developments followed some-
what more leisurely lines, though still
in distinet steps or stages under the
impulse of various inspirations, some
of which may be worth {further
consideratian.

One of the most interesting specula-
tions of the earlier days concerned
the apparent paradox of long-distance
wireless propagation over the surface
of the earth. If the ether waves were
of the same nature as light, how was
it they followed the curved surface
of the earth instead of shooting out in
a straight line into interstellar space1?

transmitted signal waves are propaga-
ted inside the spherical zone so formed.

The Heaviside Layer

It 1s significant to note that the
action of the Heaviside layer still
plays a prominent part in the latest
developments of wireless technique.
In particular, the revival in the use of
short-wave  transmission  springs
largely from the better understanding
of the manner in which * space
waves ”’ are reflected from these
upper regions.

By tmvellmg through the atino-
sphere, instead of clinging to the

New.York's Automatic Time Chime.

This electro-magnetic pic :-up mechanism is

used by station W R NY to automatically broadcast a chimz evzry hour.

The solution to this mystery was
first advanced by Heaviside, who
suggested, on grounds since verified
by observation and experiment, the
existence of an ionised strata of
rarefied air (now known as the
Heaviside layer). This is located some
forty or fifty miles above sea level,
and acts partly as a barric: to prevent
the escape of the transmitted waves
from the confines of the earth, and
partly as a conducting medium lying
parallel to the earth’s surface. The

65

earth’s surface, as is the case with the
longer wave-lengths, the short *“ space
waves ”’ suffer less from absorption
losses en route, and so can cover
greater distances with less expenditure
of power at the transmitting station.
Similarly, a clearer 1nsight into the
conditions of reflection and absorption
in the Heaviside region has prompted
the use of polarised waves as a means
for overcoming the peculiar fading
effects to which short-wave trans-
mission 1s liable. ‘


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

Tue WigeLEss CoNsSTRUCTOR

November, 1927-

—

The Harvest of Invention—continued

=~

1t 18 probable that -ever now we
are only on the verge of what-may
ultimately be accomphshed with the
help of the upper ionised “ceiling,” our
knowledge of which springs from the
original inspiration of Oliver Heaviside.

A proposal hag already been made

by Hettinger to utilise beams of |

ionised air as a substitute -for the
ordinary elevated wire aerial. If
these beams were made sufficiently
powerful they would penetrate the
Heaviside layer. The latter could
then be utilised as a distributing
medium for conveying messages to
a receiving aerial, formed of a similar

Radio und the Army. Onc of the wireless sets uscd to link up field guns with

samé time as the -discovery of the
rectifying properties of carborundum
and other erystals, De Forest inserted
the grid and so produced the prototype
of the modern three-electrode valve.

Discove'r; of Reaction

In this form-it became possible to
amplify the received signals, in addi~

- tion to rectifying-them, but the valve
- still remained -in practical desuetude

until the discovery of the principle
of reaction in the year 1913.

By coupling the grid and plate
circuits together the valve was
converted into an oscillation-generator

the front line.

beam of ionised air, located at any
desired point on the earth’s surface.

This may at first sight appear too
fantastic to be worth serious con-
sideration, but in these days of
intensive scientific achievement it isa
bold man who will dare to put a limit
to the bounds of wireless progress.

The Thermionic Valve

Turning next to the case of the
thermionic valve, we find a similar
history of delayed action interspersed
with sudden and intermittent periods
of expansion.

The original two-electrode tube,
as invented in 1904 by Fleming, at
first proved an unsuccessful com-
petitor to the coherer and the mag-
netic detector. In 1906, about the

as well as an amplifier and detector.
As such it entered into a new lease of
life and activity, particularly for C.W.
signalling and low-powered telephony.

One other forward step was neces-
sary, and this was:supplied by Lang-

' muir, Dushman, and Richardson, in

producing the high-vacuum or keno-
tron type of valve. .

By using the Gaede pump they
succeeded in exhausting practically
every trace of residual gas from inside
the glass bulb, reducmg the internal
pressure to the order of ‘one - ten-
millionth of a millimetre of mercury.
In the latest type: of valve even this
degree of vacuum .is exceeded, but
such refinements  spring from the
original work of Langmuir and his
colleagues in 1915.

66

Owing to the high vacuum none of
the electrons liberated from the fila-
ment "lose energy by impact with
stray gas molecules. . Further, there
is no ‘secondary emission caused by
collisions between the electron stream
and free gaseous particles.

The result is that the erratic be-
haviour of the older type of soft or
gas-filled valve has been reduced to
order and discipline. The type of
valve now in use is a steady and re-
Hable appliance capable of repro-

" ducing any desired set of working

conditions at will.

Future Developments

Future developments appear to lie
in the direction of increasing the num-
ber and function of the various elec-
trodes inside the valve. Two-grid
valves are already commonplace,
whilst a double filament is utilised in
the recently marketed K.L.1 valve.
Double-p'ate tubes have also been
designed for push-pull amplification
and other purposes, whilst the Loewe
multiple-stage amplifiers represent a
further development along the same
general lines.

The heterodyne principle of recep-
tion, in which two continuous oscilla-
tions zre combined together to give
a resultant beat-note, is another
“ master principle,”” which has had an
effect on the development of wireless
practice.

The first heterodyne receiver was
due to Fessenden about the year 1907,
although in this form the beat-note
was obtained by combining the recti-

‘ fied signal frequency with a second

local low frequency introduced into
the telephone windings.

The idea of utilising the original
radio frequency in combination with
another frequency of the same order,
and then rectifying the resultant beat-
note, does not appear to have been
thought of until some five years later,
when Lee and Hogan, two American
inventors, produced the first modern
type of heterodyne receiver.

As a final illustration, it may, how-
ever, be Interesting to refer to the
development known as * wired wire-
less.”

This, in short, is the application
of high- frequency methods of com-
munication to the clder systems of
telegraphy and telephony, in which
a line wire or metallic conductor is
used to carry the signalling currents.
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CARBORUNDUM RESISTANCE CAPACITY COUPLING UNIT.

TH]S Unit is quite difflerent from any other at present on the market, presenting as it does many distinct

advantages over Units employing ordinary Grid Leaks and Anode Resistances. The Resistances used
in the Carborundum Resistance Capacity Coupling Unit are solid rods of unbreakable Carborundum, which
is created in the largest electric furnaces in the world, at the terrific temperature of 4,060° F. They cannot
burn out, present no capacity effects and are absolutely non-microphonic. The Unit takes up far less room
than the smallest L.F. transformer, and the complete absence of background noises enhances the already
great possibilities of R.C. Coupling. Not being dependent on a mietallic film the resistances will not
disintegrate and are unaflected by atmospheric changes.

No. 73. Price 8/6.

CARBORUNDUM ANODE RESISTANCES AND GRID LEAKS in all standard values.
Price - each 2/6.

CARBORUNDUM STABILISING DETECTOR UNIT. The most satisfactory method of crystal detection.
Price 12/6 (Dry Cell 5d. extra).
SEND FOR NEW 24-PAGE BOOK CONTAINING
CIRCUITS AND MUCH USEFUL INFORMATION.

All Carborundum Radio Products are sold under our complete guarantee
that they will operate satisfactorily in properly designed: circuits.
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OUR NEWS BULLETIN

Some of the More Interesting Happemngs,
in the Radio World this Month :
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Long Distance on a Crystal Set
The coming of 5 G B has had |

onc very unexpected effect—it has

revived interest in the possibilities
‘of long-distance reception with a
crystal set. Many a listener, who
has tuned his set to try and hear the
alternative programmes provided by
Daventry Experimental, has aston-
ished himself by picking up a foreign
programme, instead { Langenburg,
whose wave-length happens to be
near that of 5 G B, was picked up at
such strength by one Essex listener
that it was assumed to be Daventry
Experimental until the ‘announcer
said a few kind words in unmistak-
able German !

Re-radiation Ruled Out
If anyone tells you that such
results can always be explained by
re-radiation from a valve set, don’t

believe him. It is tommy-rot to say
that crystal sets cannot pick up a
foreign station unless a near-by valve
set, tuned to that station, is helping.
Why, some lucky crystal set owners,
situated in exceptlonally favourable
conditions, can actually tune in more
than one foreign station, almost any
night they choose !

Why this is so 18 a bit of.a mystery,
for peopleliving near and using similar
sets may be quxte unable to duphcate
the - performance.  Yet so many
instances of nori-re-radiated reception
are authentieated that the *‘ Can’t-be-
done ” Bogey has been killed, and
buried far beyond the resurrection-
point.

Lunch-Time Tunes

This new idea of giving us lunch-

time music from 5 X X and 2L O on

Saturdays is a winner. At that witch-
ing hour of 1 p.m. most of us are

November, 1927

turning our backs upon a week’s hard
work. And to reach home and find the
loud speaker tootling a pleasant tune

" in the corner, whilst we are doing our

best  with the Prime English—or
Imported—is to start the week-end in
a sound and satisfactory manner.

New Season’s Cars by Radio

The General Motors Corporation
of U.S.A. is no friend of Mr. Ford’s—
in fact, they are trying to *“ beat him

to it” in the cheap-car stakes—and in’

order that their latest car might be
copied by their agents all over the
world simultaneously, they wirelessed
it everywhere. Radiophotographs of
it, rushed from New York by radio
to London and to Honolulu, and dis-
tributed by aeroplane from those
points, enabled their world-wide
organisation to start speeding up with
the 1928 model production.  Full
specifications of it were cabled or wire-
lessed at the same time, and now
everybody is wondering how Mr.
Henry Ford is going to beat that ?

A Successful Show
Looking back at Olympia, one
can’t help being struck by the National
Radio Exhibition’s liveliness, and
(Continued on page 70.)
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[MAGNUM]

R—"¢c
COUPLING
umNIT

WHICH INCORPORATES A VIERO
VALVE HOLDER

This instrument has bLeen deslgned to meeg
the modern demand for tru¥ reproduction now -
miade possible by the recent introduction of
valves specially designed for Resistance
Capacity Coupling, the inherent virtues of
whicli are now rul|y recognised,” the principal:
one of which, however, is faithful and pure
reproductmn over a wide scale of frequencies,

his Unit- contains a correctly proportioned
Condenscr, Anode Resiatance, and .Leak of a
special dcslgu to eliminate all possibilft
variation due to ciimatie conditions, hese
elements are scaled in a Bakelite Moulding,
which, as will be seen in the {lustration,
embodies a Magnmn  Vibro Valve-quder
Nlokclled terminals and also solder tags are
provided.
The Unit is supplied in peat carton,

includ-
ing fixing screws and circuit

hgmm, the
general finish of the instrument being of the
high standard associated with Magnom
Products.

PRICE 10,6

Size: Height 1} in. Overall dia., 3 in.

A highly efficlent 3-valve Receiver can be
siinply and cheaply constructed by the use of
two of these Units. Full particulars and con-
structienal detailn will be supplied freo on
application. BLUE PRINTS 1/6 EACH,

1
o 1
1

A Three for the New Valves

Nn-n-lm»-lHNHHn—Ni-HwH et

Connceting Wire' and Sundries .

as described by Mr, P, W, Harris.

th
w
=3

PN WNNNNRRDONNO DGR -

Mahogany Cabinet with 9-in. baseboard

Polished Ebonite Panel, 16 in, x 8 in. x
3/16 in. ready drilled .

R.1. Straight-Line L.F, Transformer

Popalar Condensers -0003 a

Popular Condenser 0003 ..

Knob for Reaction Condenser

Indigraph Dials

Engraved Terminal Panel with 12 terminals

Lewcos Binocular Split Secondary Coil

Lewcos Binocular Reinartz (,ml

6-pin Bases .. ors .e

Wearite Choke .

‘Anti-pong Valve Holder

Vibro Valve Holders

Dubilier Fixed Condenser -0003 zmd Leak

Igranic Pacent B/B Rhcostat, 10 obms

Lissen B/B Rheostats -

Lissen Fixed Condenser -0002 ..

L. & P. Push-Pull Switch .

Aluminium _Shield, 6 in. x 1 in

Phled b gt

OO0 OOROOROROCOOOD

23 §

ol cxocococococnecoonocos of

Any of the nbme components supplied scparately
ag desired.
Note.—Where a complete set of components iz pur.

chased together,
12/6 pcr valve-holder are payable,

Marconi Royalties at the rate of

Components supplied for all sets described in this issae.
Send stamp for our New Season’s Catalogue which
contains full instructions for building and operating
the Magnum Series of Screcned Receivers.

BURNEJONES

e e CO.LTD., =

MAGNUM HOUSE

TELEPHONE: HOP 6257

286,BOROUGH HIGH ST.
LONDON. S.E.I

SQUARE
SCREENMING BOX

The Latest Development in
SCREENING

Copper Sereening-Box with detachable Lid.
Oxydiscd Copper flnish, 12/6.
Copper Screening TUnit, as illustrated above,
with the following components mounted om
baseboard :
1 Magrum
1 Magoum
1 Magnum
1 Magnum

5
©

Neutralising Condenser
Vibro Valve-Holder
Fixed Resistor

6-Pln Base

2%/~
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Here’s a candid
friend
The Peto and Radford Indicating

Accumulator never lets you run out

of low-tension without telling you well

in advance. It's candid. It never
pretends to the voltmeter that it’s good
for several hours yet, only to fade away
and die within a few minutes.

A glance at the Ball-Floats tells you

whether ~the battery 1s full, half-
discharged, or nearly right down.
This P. & R. Battery, too, embodies
all the features which have made
P.&R.famous. And thenit costs very
little more—about 2/- more, in
fact—than the ordinary battery. If you
think it's worth knowing more about,
write for our booklet to Peto & Radford,
50, Grosvenor Gardens, S.W.1.

P-R

PETO & RADFORD
ACCUMULATORS
[he beginning and the end in
PowEeR

Indicating accumulators from 20
to 60 amp. hours capacity actual.

Indicating Also made
Accumu- ~eve PP .| in non-
latorPC5F. QbS5 spill  type
20 amp. to fit all
hours ac- well-known

tual, 2 volts | portable
Price 13/-.

Tue WiIRELESS CONSTRUCTOR
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Regulation
of voltage
by means of
Instruments
gives improved

reception

To obtain maximum results from your receiver

you must be sure that the H.T., L.T. and

G.B. voltages are regulated correctly. Foran

exact measurement of these variable voltages

use a Weston Pin-Jack Voltmeter with high-
range stand. Only the Weston standard of
accuracy and reliability is sufficiently fine to

be of any use forsuch measurements.

The Weston free booklet “Radioc Control” explains
the necessity for accurate electricalcontrol of yourradio
receiver and gives much helpful advice. Let us have
your name and address.

MODEL 506 Pin-Jack Voltmeter complete with
high range stand and testing cables £2:10:0

WESTON

STANDARD THE WORLD OVER
Pioneers since 1888

Weston Electrical Instrument Co. Led.
15, Gt. Saffron Hill,
London, E.C.1

.
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pronmusing vitality. Tt wasn’t merely
the improvements, but, better still,
it was real progress along new lines.

Take valves alone. When some of
these new valves are improved a step
farther they’ll be so far ahead of those
we arc using to-day that the latter
will look like blunted cat’s-whiskers
which have lost their crystal sets.
And some day our vaunted  high-
mu’s ”
thet we shall open the bedroom
window and sling boots at them—
anything to shut them up !

A Promising Prospect

Honestly, though, it is doubtful if
there has ever been quite such a
promising prospect held out to listen-
ers as there is at this present moment.
There’s no doubt that the real bargain-
counters of the entertainment world
are all upstairs on the Ether floor.
John Listener is only waiting for a few
more aerials to go up, a few more
prices to come down, and oh, boy '—
he’ll get his new-mu, sky-high, long-
strong, four-valve lash-up, and reach
out for Creation !

will be mewing so darned high |

| Alternative Programmes to Stay

Since our last issue the B.B C. has
made the welcome announcement that
5 G B has come to stay.  For another
year we can definitely count upon
Daventry Experimental, and during
that period no other new B.B.C.
station will begin transmissions.

When that year is up the B.B.C.
regional pie will be opened, the new
stations will begin to sing—and won’t
that be a pretty dish to seét before the
loud speaker ?

Whetting the Appetite

Have you noticed how fashion now-

demands that listeners on the Con-
tinent should have a little hors
d’ceuvre before broadcasting begins ?
Milan, “for instance, dishes up a few
charming chords upon a harmonium
before serving up the main pro-
gramme. Our old friend Paris PT T
never thinks of beginning without
first whetting the appetite by playing
a tuneful gramophone record, and
several other stations have adopted
similar stunts. The next time you
catch Continental stations starting up,
just notice the charming way they
come on—it’s much nicer than that
siren-like earsplitting shriek that the
B.B.C. believe in |

November, 1927

He Knew!

Vifie: “ Did you see this in the
paper -about the London pastor who
left the church and took up mending
wireless sets for a living 27

Hubbie . ““ Yes, dear ! Andif he gets
many sets like this one to put right,
he’ll be very glad that he hasn’t got
a congregation listening to every
word ! 7

Those Shert-Wave Experi-

mentis

By the time these lines appear in
print the B.B.C.’s promised experi-
ments with regard to the proposed
short-wave station for Empire broad-
casting should be going forward.

It is understood that the first
experiments will be confined to re-
ception. But a B.B.C. official told the
Press that when the apparatus is
assembled the transmitting station
will not be at Daventry, but on a site.
near London, “ which cannot yet be
revealed.” Somewhere near the Never-
neverlands Estate, perhaps!

Television Demonstrations
The television -and noctovision ex-
periments and demonstrations which
recently have heen staged have failed
to hit the public imagination. Quite
(Continued on page 76.)

Y RADIO BOOK

EVERY ENTHUSIAST
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SHOULD

HAVE

SET BUILDERS! The World’s Greatest Radio Publication is Here.
EUROPEAN EDITION OF CITIZEN’'SRADIO CALL BOOK

Contains full details of very latest American Circuits and Receivers.
Graphic illustrations and diagrams, constructional data and other
information enabling the novice to construct the World’s finest sets.

Full list of Broadcasting Stations, helpful hints and tips. Unquestionably
the finest value and most useful book of the day. Over 200 pages, size 9”
by 12”, crammed full of information and hundreds of illustrations. Sept.
issue is now ready—Secure your copy at once and get to know about the
most up-to-date developments in Radio.

The European Edition of the Citizen’s Radio Call Book is on, sale at all
W. H. SMITH & SONS’ Book Stalls and can be obtained also.from
The ROTHERMEL RADIO CORPORATION of GREAT BRITAIN,
Ltd., of 24, MADDOX STREET, W.1. In France, BRENTANOS LTD.
Price 3/- per copy. . Send P,O. to-day.

Published by

THE CITIZEN'S RADIO SERVICE BUREAU,
CHICAGO, ILLINOIS, UNITED STATES OF AMERICA,

The component parts for making |
these sets are distributed throughout 1
Great Britain by the ROTHERMEL

RADIO CORPORATION of 24, |
Maddox Street, W.1, and may be
obtained from all high-class dealers,

L_l-ﬂ-——_-ﬂ____—‘
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Igranic Tapped Triple
Honeycomb Induciance Coil.

—this new

IGRANIC PUBLICATION

It's full of good things— those Igranic com-
ponents which have proved themselves to
be second to none in radio, and many inter-
esting new inventions without which your

constructional work will soon be out-of-
There is the * G Type Transformer whose
faithful reproduetion of all notes, low as well as high,
excels that of any transformer at present on the
market ; a Tapped Triple Honeycomb Inductance
Coil which can also be used as an aperiodic coupler;
the C.C. Output Unit which prevents loud-speaker
demagnetisation and ]
Absorption Wavemeter for mcasuring wave-lengths
and which is also a very efficient wave-trap.

But there arc many more! You can read all about them
s > yourself by sending for a copy of publication No. J.287.

IGRANIC ELECTRIC Co., Ltd,

Weorks :

Branches :
Bristol,
Leeds, Manchester, Newcastle.

() QS
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Tgranic
Choke-cat acity
Output  Unit.

increases sensitivity ; the

BEDFORD.

Birmingham,
Cardiff, Glasgow,

Tgranic
Absorption
Wavemeter

20 metres-3,000 metres

It’s all the same to the

“EDDYSTONE?”
SCIENTIFIC = H.F.

New York, this
H.F. CHOKE will do its work perfec
We have proved it in practice.

Note the reasons for success :—

Multi-slot winding
Tapered bobbin
Small magnetic field
Raised mounting

6/6 each

London Service Depot:
Webb®s Radio Electric
tores,

164, Chnr{‘l,lg Cross Rd..

Sole Msaufacturers:
Stratton & Co., Led.,

Bromsgrove  Street,
BIRMINGHAM.

CHOKE |

w JHETHER it be for use in a broad-
cast receiver working on Daventry,
or in a short-wave set receiving 2 XAD

“EDDYSTONE

tly.

The REDFERN

PNEUMATIC ACTION
VALVE HOLDER

Pneumatic” action ab-
sorbs microphonic
noises at their source.

Take an ordinary
Valve Holder and
*“twang ” the springs.
You will find each
spring emits a note.
Springs have a natural
frequency.

The Redfern Pneu-
matic Valve Holder
has no springs, and
therefore no natural frequency. It absorbs 1009
vibration whether coming from extraneous sources or
from the Loud Speaker itself,

Patent No. 269,388,
Recognise them by the well-
known yellow carton.

SOLD BY ALL REPUTABLE DEALERS.

Price 2/ 6 each

SEND FOR THE BOOK OF EBONART.

REDFERN’S RUBBER WORKS, LTD.,
HYDE, CHESHIRE.
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RECENT
:

‘Nh’m the passing of the Radio
exhibition we have entered

what is usually described as
another wircless “ season,” and things
are beginning to “ look up ” again in
the radio world. The summer months
are always inclined to be *‘ dead”
from the point of view of wireless
trade, though development goes on just
the same, and this past season has
been no exception to the rule.

All kinds of new ideas have been
born, and many fresh inventions have
seen the light of day. But no more
interesting advances have been made
than in the sphere of radio occupied
by the thermionic valve. Many out-
standing advances have been made,
and the “ show ” has emphasised the
fact that behind- the scenes the valve
designers are very much alive.

Many people have come to me
during the past few months and asked
me whether I would advise them to
“fix up a wireless” now, or wait
and see if new developments will take

VALVE

By K. D. ROGERS
B T G S S 5 ) G U % T B U e
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place? A hopcless question where
radio is concerned. Development is
bound to take place, and it will keep
on taking place, and rapidly at that,
for a long time yet. My advice has
always been: *“ Go ahead and fix it
up; the developments will not be
rapid enough to leave you stranded,
and minor alterations can usually be
made to keep your receiver up-to-
date.”

Great Advances

And this year’s exhibition has
shown that, although great advances
have been made, with the exception
of one valve—I am discussing the
picture with the valve as the centre
figure — little alteration in
receivers will have to be made in
order that they shall incorporate
many of the latest improvements.

The new Daventry experimental
station—5 G B—has come to stay
at least a year, and £o we know where
we stand with regard to the question

- “RELEASES” g

most -
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of set design, while it acts as a useful
guide from the point of view of
obtaining selectivity in readiness for
the regional scheme.

But I am digressing. Let us get
back to the subject of valves and sce
where the trend of things is leading
us.

The most outstanding advance is
the production: of the shielded-grid
valve, of which you have already
read a great deal in the WirkLESs
ConstrucTOoR. That valve is a really
good one, but you must use it properly
if you are to benefit by it, and it is
only useful—so far, at any rate—as
a high-frequency amplifier.

It may largely change high-fre-
quency practice ; it will certainly give
an impetus to the *“ screening move-
ment,” for it needs really good
screening, and it will lead to -the
design of new high-frequency coils
and transformers, and will have an
effect on the question of selectivity.
It is a very good valve,and you should
all try it, taking care you give it a
chance to act properly by screening
it adequately and screening the ex-
ternal circuits, especially the tuning
condensers, for feed-back is fatal to
its operation.

Another valve which has just made

(Continued on page 74.)

.~ SALES-AND SERVICE DEPOTS.

Belfast, Birmingham, Bristol, Coventry, Dublin,
Manchester and Newcastle.

Glasgow, Leeds,

Battery Service Agents in all impor-
tant centres throughout the country.

CTON. LONDON, W
Telephone: Chiswick 3801 (Ple. Branch Exchan
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Another LEWCOS triumph!
nother triumph .
HE LEWCOS DUAL-SCREENED COILS have been designed to
facilitate the change from the 250-550 Broadcast Band to the
Jonger waves used by Hilversum, Radio Paris, and Daventry. The
change is cffected by a switch mcorporated in the coils and operated
by a single panel control in the case of multi-coil sets and a lever
in the case of the single Reinartz Aerial Coil.
The two and three gang sets arc perfectly balanced Lefore leaving the
factory, and are suitable for use with dual or triple gang condensers.

No coil changing!
No removable screens!
Perfectly balanced coils!

Panel Control
on multi-coil units!

Wave-length range
250/550 and 1,000/2,000

metres in one unit!

Ref. No.

Bingle Coil Units Each
DRA/1.

Reinartz Aerial Coil = ¢ - » - £ 12 8
Multi-Coil Units

Ref. NG. The SP Aerial Coil and ome split
DSP/z Primary HF Transformer with Per unit
Reinartz Reaction- = « « « - £ 7 8

Convert your existing Solodyne

The set of coils DSP/3 will fit exactlyinto the
space occupied by the old type of three
separate screens and bases.

Ref. No. One S.P, Aerial Coil and two split
DSP/3 Primary HF Transformers, the last Per unit
with Reipartz Reaction - - - -

Note.—Multi-Coil Units are supplied complete with panel control as shown.

Obtainable through all wireless dealers. Full particulars from

The LONDON ELECTRIC WIRE C0.&SMITH’S Ltd.
Playhouse Yard, Golden Lane, London, E.C.1.

Palent 27686%.

ARTCRAFT RADIO CABINETS

e e s e TioCii | Holer,
mited to centre-tappe: rcuits
pecially de-
BR[TA[NS BEST VALUE.  NEW 1928 MODELS. g ony tndard socker, sualy| specially de
minimum baseboard space. ge“:b_r;ﬂ‘—{
AMERICAN POPULAR TYPE (as illus. it e R S oa Cotly,
Paqel  Baseboard Price in i 4/10 18 oea, * Ay &
Size Depth Oak Mahogany a 4/10 gg ;vitg ﬂelxlb§ ;
X6 | 8 012 0 e e o /
X 6 10 0114 0 gl g’g gg Write { /
x 8 [1¢4 6 L18 o o 9] 75 Book 1t
x 8 117 6 122 ¢ 2 o5 HYy @F. 12)
e
Baseboards Free. Hinged Lids 1/6 % 552 §8g -
extra. Add 1/- for crate. All Cabinets Pri G 10/~ 500
sent Carriage Paid. qu’:)f:fi There is no neutrodyne condenser with
RADION, RESISTON and EBONART Standard Col. as many good points as the NEUTRO]

PANELS AT STANDARD PRICES. VERNIA. Cap. Range, approx. 2/38
m/mlids. _ Will not Short.

NEW - The Artcraft Company, ek 2ad, Dafiy BEWG ke
c“@;’i&c iy 156, Cherry Orchard Rd., Croydon GA M IB m E LL l& R@ § LTD.

76, Victoria Street, London, S.W.1

7~ WIRELESS CONSTRUCTOR ™ | Cheaper than wsing

Centre tapped

6d, extra.

Advertisement Rates the mains.
Single Insertion- - - £606 0 O W E S T AM
per page and pro rata
6 CONSECUTIVE Insertions = SS O O '} | Everlasting H.T. ACCUMULATORS.
per page and pro rata Will bold each charge for six months.
12 CONSECUTIVE lnsertions 50 0 O w IH you send“z)\tlanihimporx{ll\tgs1;d negative plate
as I have accidentally broken one on my H.T.
per page and pro rata eccu‘;nll;}ato;na{;eer nrentdecl;:ng ‘:er?hg%olgnser;:)c: glr
ONE INCH sinVIe COl. (2%” wide) = 5 0 pla'cnm'g on the marl{est sucahr an efficlent and cleap
« o 2 . accumulator. 24
Minimum Space, half-an-inch 126 Gd a Volt. 2 Amps.
IMPORTANT. Copy and Blocks must be in hand by 20th ol cach Entirely British. FULLY' GUAR“NTEED Pat. No. 1093626,
: 3 ]
s o Tl it et i o el T 60 Volt Model 30/-, 20,v, 10/6, 30 v. 16/-, 90 v. 45/-, 100 v. 50/-
ALL communications respecting adverlising must be made fo: 1 SCRAP YOUR DRY BATTI:RY Write ’m_ o T O
JOHN H. LILE’ Ltd., '4,’l;udgate CirCIlS, London, E.C4 20 v. 60/ catalogue of all models. Spars parts f:omcany dealer, or
Phoue: CITY 7281, MACOS BATTERY MFG. CO., Ltd. £em5ts Fopd,
e
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RECENT VALVE “RELEASES”
—continued from page 72.

its appearance is the Robinson self-
balancing valve. At the time of
writing it is not yet on the market,
but T am told it will be available to
the public very shortly.

Useful Characteristics

As has been explained by Mr.
Harris in these pages, this valve has
a second plate and grid (both
dummies as far as electron activity
goes) placed above its ordinary three-
electrode assembly, and these dummy
electrodes are used to provide a
plate-grid  capacity equal to the
capacity between the active plate
and’ grid. Thus the *dummy?”
capacity can be connected in a way
similar to the neutralising: condenser
in order to neutralise the capacity
feed-back of the main electrodes.
So, with a_split-primary circuit the
valve is self-balancing.

Up to the present “the models sent
to me for test are identical in chiarac-
teristics with the P.M.5X (impe-
dance -
cator factor = 17-5).

19,000 and the magnifi-

results are, or should be, similar to
those obtainable with the P.M.5X
and a neutralising condenser in a
split-primary circuit, but without
the usual bother of neutralising.
In practice I have found it necessary
to take extra precautions against
external feed-back due to magnetic
or capacitative coupling between the
leads and : components. In other
words, I find the set works better
when a little shielding is employed.
The price of the new valve is not
yet divulged, and I kope it will be not
more than that asked for the P.M.5X
plus the price of a good neutralising
condenser, for, after all, with the

‘latter one does automatically neutra-

lise the external capacity of the leads,

_etc., as well as the Inter-electrode

capacity of the valve, albeit the pro-
¢ess is a tricky one. Whether the
new Robinson valve will oust. the

ordinary valve plus neutralising con-

denser ‘Ttemains to be seen, and

- when the valve is available for general

use I shall be pleased to have readers’
opinions and experiences of it, especi-
ally where truly comparatwe results
can be given.

Talking . about the P.M.5X re-
minds me that the Mullard people
have reduced the filament consump-
tion of this valve and its fellow the
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P.M.5B, together with the consump-
tion of the P.M.3 and 3A, to -075 amp.
—a drop of ‘025 amp. Also they
have shown considerable enterprise
by producing a 2-volt super-power
valve—the P.M.252. This valve has-
admirable characteristics. Impedance
= 3,800, magnification = 3'8, and
filament current = 0-3 amp. It will
stand a - considerable input, and
should prove a popular little valve,
for I found it had plenty of *“ punch ”
behind it.

New A.C. Valves

It is well known that more *“ punch”
is obtainable from indirectly heated
cathode valves than from the ordinary
direct heating type. Thus it came as
no great surprise to find that the
famous K.L.1 and its successor the
K.H.1 have been outdistanced to a
certain degree by the Cosmos A.C.
valves. * These take the form of a new
detector and gereral-purpose valve—
the A.C./G., having a mean impedance
of 16,000 with a mu of 35, and a power
valve with a mutual conductdnce of 4.
This is a little wonder, for its impe-
dance is 2,500-3,000 ohms, and its
magnification factor is 10. Inci-
dentally, but of real importance, the
filament consumption is only 1 amp.,

(Continued on page 76.)

cluding

L.F.

COMPLETE COLLAPSIBLE
SCREENS

To facilitate wiring the screens are made
so thatthe 1id and sides- may be removed
very simply without in any way disturb-

ing the components.

Complete with Ply \Iountmg
Lo, O/6

22, Cricklewood Lane, NW.2.
“Phone: Hampstead 1787
Full Catalogue frec on request;

Counsequently

HANDBOOK
1/-

A fully iHustrated, well-
compiled work on the
construction and uses of
Formo components, in-

BLUE PRINTS of 2 SETS.
SPECIAL TEST REPORTS
FORMO-DENSORS.

SECL(l)“-SUPPORTlNG AIR
AMPLIFICATION
LOG CONDENSERS.

Mr. J. H. Reyner,
B.Sc.,

AMIEE, MInst.R.E.
Mr. H. J. Barton Chapple,
Wh. Sch.

B.Sc. Lond
ACG.I, DIC AM.LE.E.

A.C.G.I D.I.C,

REDFERN'S

REG.NO. 4694 56.

NON*METALLIC.SURFACE EBONITE

RADIO PANELS

for

easy working, positive insulation, beau-
tiful appearance, and-an entire freedom
from surface leakage.
beautiful mahogany grain, in nine standard
sizes and prices.
Log Chart”

REDFERN’S NEW 7-PIN COIL
FORMER AND BASE

This new and highly efficient model is
sold complete with base and seven brass
pins and sockets, ready for winding.

Price, complete - -
Spare Coil Former with fittings 3/9 ,,

Send for The Book of Ebonart.
OBTAINABLE FROM ALL REPUTABLE DEALERS

REDFERN'S RUBBER WORKS, LTD.
HYDE, CHESHIRE

In black and

The ¢ Ebonart Station
given. with each panel.

- 5/6 each.
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This NEW Work is essential to' a full Education
—IT SHOULD BE IN EVERY HOME

The story of Man’s adventure on the earth
from the earliest time until to-day, told in

33 CHRONICLES

giving a continuous and world-wide
narrative of events and

200 STUDY CHAPTERS

dealing in detail with the events, move-
ments, and social life of the period
covercd by each chronicle.

9,000 PICTURES

each, as far as may be, contemporary with
the event or period described.- The great
museums of the world have been ransacked
to bring together this vast and immensely
valuable collection of pictorial documents.

150 LEADING
HISTORIANS

have combined to write the UNIVERSAL
History, under the direction of J. A.
Hammerton, the well-known editor of
*“The Universal Encyclopedia.” ¢ Their
contributions have been assembled into
a brilliant whole, embodying the cream
of the world’s historical knowledge:

OVER £20 09000 No man is truly educated without a knowledge of world

is being expended, by the Publish- § history. New methods of writing history, new discoveries,

ers on the production of this -and the focussing of modern thought less upon rulers than
monumental work. Its publication :

: in part form enables you to obtain t,hé Bespie u'xey rukd ke P render?d 2, m?w aae
it for 1/3 per fortnight—only just : up-to-date History imperative. A vast. undertaking has
i over been attempted and triumphantly achiéved. Fortnight

ONE PENNY PER DAY by  fortnight until "it is completed, HARMSWORTH’S

UniveErsaL History .will unfold the history of the world

In the finished work you will as a living story—the record of the growth of men’s ideas
possess a complete historicallibrary el dth Ty ¢ o th
of the utmost possible value and & nd opes and the reaction of great events upon't eccflnlnon
interest to you and every member peqple ; no mere accounts of kings, dates, and battles, but
: of your family. the real history- of man—an enthralling and instructive
RS . sssseseisenan) romance of the undying past. €4
HARMSWORTH'S

UNIVERSAL HISTORY

Part 1 is now on sale at all Newsagents, Booksellers and Bookstalls. '

o.41TODNY 1/
If you have any difficully in oblaining a copy, send 1/6 lo the Publishers, T:'hz s Io
Amalgamated Press, Lta,, The Fleetway House, Farringdon Sirces, London, E.C. 4. H :
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Plantations
and Panels.

1. The panel is born . ..
way back in a Pacific
Island tree.

T is a far cry from Malay to

your Wireless Set in Manchester
or Mitcham or Maidenhead or
wherever you may live in England.
Yet way back in a Malay rubber
plantation is the tree from whence
came the ebonite panel upen which
your components are mounted.

This is how they do it. First, an
incision is made in the bark of the
tree. Then a little cup is placed
im position at the point of the tap.
Into this flows the latex, the fluid
which, in time, becomes rubber

Only the pick of this rubber is
selected for the manufacture of
Radion and Resiston Panels. From
the day the Native gathers the
latex to the moment the lustrous
Panel leaves the Radion factory
almost finical care has been taken
to ensure the absolute purity of the
rubber. The native, would, indeed,
be surprised if he could see what
strength and -what beauty had
been given to the milky fluid he
once knew.

You, too, will be surprised when first you
see a Radion Panel. Such strength!
Such a smooth even surface! Such
exquisite colouring! Such superb finish!
It is only a Radion or Resiston Panel
which will give so aristocratic an appear-
ance to your Set. Such a high standard
of efficiency too. Ask your Dealer.

Radion and Resiston Panels come in 13
stock sizes, from 6 in. x g in. at 3/5 in
Black to 8 in. x 30 in. at 25/- in Mahoganite.

“24 hours Cut Panel Service”

RECENT VALVE“RELEASES”

—continued from page T4

Adve Amerscan Hard Kubber Co. (Bris.) 132 Fore St.,E.C’
~ 9552

while special adaptors make the
valves usable in any set without
alteration being mecessary in the
wiring.

Messrs. A.C. Cossor have also pro-
duced some new A.C. valves, and
these have special connections in the
valves themselves for the cathode-
heating current. So in this case, also,
no alterations are necessary in the
wiring of the set. I have not yet
tested these valves, so can make no
further comment wupon them than
that they appear to be “ the goods.”
No doubt the K.L.1 and the K.H.1
will have further companions from
the same “ stable ” before long, so
the popularity of the “ mains™ re-
ceiver is finally assured. It is a
thoroughly reliakle and economical
proposition for the man with A:.C.
electric-light supply.

OUR NEWS BULLETIN
—conlinued from page 70

good results were obtained, but some-
how this seeing by wireless in the
dark before we can see by it in day-
light makes the whole thing look
unreal.

At the moment of writing, a Post
Office committee is sitting to consider
the sending of a television picture
to the US.A. via the Rugby station,
so before long their report will be
issued, and then we shall see—or
shan’t we ? ‘

A Trade Anncuncement -

The sole manufacturers of the
Paxolin materials announce that, in
view of the increasing demand, they
have appointed Messrs. Wright &
Weaire, . Ltd., sole distributors to
home constructom and to the trade:
Enquiries should be addressed to
Messrs. Wright & Weaire, at 740,
High Road, Tottenham, London,
N.17.

Empire Broadcasting
The Empire broadcasting situation
hasn’t yet reflected a ha’p’orth of
credit upon the B.B.C. In oneinstance
which came to light recently, an
Australian  journal wirelessed its
London agents- that 3 AR, the
Melbourne station, proposed a 55-
metre transmission, and asked the
B.B.C. to co-operate. But the man-
darins of Savoy Hill couldn’t soil
their hands by a bit of experimental
spade-work, so they replied ‘“in the
- 76

- obstructionative,”
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and- the project.
fell through.

2N M Carries On

Meanwhile, Mr. Marcuse has been
scoring some pretty points for the
amateurs.  Programmes from his
station at Caterham, Surrey (2 N M),
have been picked up and re-broadeast
in_Australia; whilst New Zealand.and
many distant Dominions have testified
to the excellence of the transmission.
His modulation, they say. is perfect,
his carrier’ is absolutely steady, but
béat of all, his enthusiasm—well, they
can’t praise that enough !

And after all,you know, if Drake and
Wolfe, and some of those long-wave
adventurers hadn’t been enthusiastic,
weshouldn’t have had an Empire there
to broadcast to !

Birmingham and 5G B

Following a spirited protest by a
Birmingham clergyman, and scores
of complaints from listeners, aspecial
wireless-equipped van was sent to
Birmingham to investigate reception
conditions in that city. As a result
the B.B.C. is satisfied that 5 G B’s
signals .are getting there all right,
the poor reception is due to the
" crude apparatus ” used by certain

Birmingham listeners.

No doubt better apparatus and
good outdoor aerials would work
wonders in improving reception, but
the tragedy lies in the fact that if you
happen to-live “up a court” an
outdoor aerial-is out of the question,
money for new apparatus is hard to
find, and the poorer you are the harder
you’re hit!

Continental Relays

Evidently the B.B.C. 'is',contem'-
plating savouring this season’s broad-
cast fare with a nice strong dash of
Continental programmes. = With a
view to finding a really good route
for same, a repeater-station has been
erected at Ostend. Programmes will
be- amplified - there, sent across the
Channel on the new submarine- tele-
phone cable, and brought to. S8avoy
Hill with all their body and bloom
intact, absolutely indistinguishable
from the local vintage.

CHIHRIR LRI
BRITAIN’S
LEADING RADIO WEEKLY

PUPULAR WIRELESS

On Sale Every Thursday.  Price 3d.
S G G T BT
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DAIMON. TheL.T. Battery made
by the most experienced battery

firm in Europe. Half the size |
Half the weight! Double
the service! Yet see how
moderate the prices are:

TYPE K - 2/f- each
TYPEG - 4/6 ,,
Also H.T. Batteries, 60 volts,
10/6. 100 volts, 17/6.
From all good dealers o1 direct: —
S$.D.H.MANUFACTURINGCO.,

Colindale Avenue, Hendon,
LONDON, N.W.9.

THE TAYLEX—
WET HT. BATTERIES

Solve all H.T. troubles,
Self-charging. sxlent economical,
JARS (Waxed) NC8 SACS
‘\ 2} x14§ 89, 1/3 doz. new typel/ -doz. 1/6 do2.
Sample dozen (18 voits), 3/6, post 9d.,

sample_6d.
BARGAIN I.IST FREE.
I Amplifiers . 1-valve, 19/-, 2-valve, 30/
# 2-valve all-station set, &4, Approva‘

TRy |
H E’ ﬁp  your >
o@%WlRehess SET |

OUR STANDARD
CABINETS

are DUSTPROOF and
house the whole appara-
tus, leaving ng parts to | _
be interfered with. Beau- |
tiful in Design and Finish -
Made on mass production
lines, hence the low price: | -
Provision is made to take
ggnels up to 3 " and base-

ard 20* deep. Special
‘%ablmi;,s fol{ th}g“a Solodyne, | __

ew Fami

y Four Long b om £4:15:0

MODEL * D.'
Range Flve
Five, A '“Phree l
the New Valve AllBrltxsh Six, ete.,
Write for full particulars FREE.—
MAKERIMPORT CO.,
(Dept. 20) 50a, Lord Street, LIVERPOOL.,

now ready.

SAVE
VALVES
and
Batteries.

L Accidental Damage avolded
Descriptive
K ‘!R"'NA[S List f'fd on
4 L,
DAREX RADIO CO., "%
Waldram Rd., Forest Hill, London S.E.23,
TRADE SUPPLIED
wnEN replying to‘advertisements please mention

""" The Wireless Constructor ¥ 19 ensure
proupt attention.  THANKS!

!_

THE “REACTOR” FOUR :
—conlinued from page 46

The wiring should be carried
out systematically, the filament wiring
being done first; and I think it a
good plan to wire up * backwards,”
as it were. By that I mean wire the
output circuit of the last valve, then
its grid and the plate of the preceding
valve, and so on back to the aerial
and earth. In this way I have found
it easier to arrange the leads. And,
what is more important, the detector
and L.F, end of the set can be tested
on aerial before the H.F. portion is
added. This ensures that the last
stages are O.K., and if snything is
wrong it can be traced more readily
than if the H.F. valve is also in
operation. Testing in these circum-
stances needs the use of aerial and
earth on grid and filament leads of
the detector valve, the test being
carried out on the local station. If
all is in order the H.F. stage can be
wired up, taking care that the few
pieces of glazite or covered wire (all
the rest is bare) that go through the
screen do not get cut by the edges of
the screen, so that no shorting
takes place.  Many sets have proved
faulty due to carelessness in this
respect, and so when passing the leads
through thescreen do not drag on them
so that the insulation is 1mpaired
and possible shorting can take place.

The Fixed Condensers

Note also the positions of the
various by-pass condensers and the
chokes. These are important and
should not be omitted, as they make
very considerably for pure reproduc-
tion and “no trouble” operation.
All should be of good manufacture,
and the condensers should prefcrably
be tested for insulation and charge-
holding capabilities before use. The
writer got badly let down by the
1 mfd. condeériser between the H.T.
contact of the L.F. transformer and
the negative filament leads. He
found signals were poor and that an
unnecessary amount of sparking took
place on the H.T. + 2 lead. Finally
he traced the trouble to the condenser,
which was all but “ dead ” shorting.
So watch those.condensers, for if one
is faulty it may throw the whole set
out of operation. Having built the
set 1t can be tested on aerial, the
correct valves having been . chosen
and inserted in their. sockets, I
assume, of course; that the wiring has
been thoroughly checked. Watch
those soreen connections and. make

*Coniinucd on page-80.)
(i

Tue WireLess CONSTRUCTOR

You should not pay more
than 1/3 for a fixed resistor
when you get a ¢ Peerless >
for that sum. *“ Peerless'’
is not only the trade name
—1t is a complete descrip-
tion. The base is moulded
from first-class insulation
that will not break. The
former is cut from a strong
impregnated material that
atmosphere does not affect.
Each turn of wire is wound
tightly and evenly—it will
not loosen after a while.
Terminals are fitted, but
soldering tags are also pro-
vided in case you wish to
use them., A spring arm
is now supplied free with
each resistor, so that the
exact resistance fcr a par-

ticular valve can be found
and ‘“fixed ”’,

: PEERLESS ”

FIXED RESISTOR

Please give  description
of valves when ordering.

From all good dealers or direct.

' THE BEDFORD ELECTRICAL

RADIO €O, LTD.,
22, Camgbell Road; Bedford.

LONDON : . GLASGOW:
21,:Bartlett’s Bulldmgs, 113, St. Vincent Street,
Tfo Iborn Circus, E.C.4 C.z.
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RADIO METERS

permit

“SCIENTIFIC
TUNING?”

Moving Iron from 7/6
Movmg Coil from 25/-

Milliammeters yiovins €23 feom 25/

EQUIP your set with a Sifam Voltmeter

and Milliammeter and make your Recep-

tion as accurate as Station transmission.
These unconditionally guaranteed meters
enable you to avoid sudden breakdowns and
the conscquent expense of over-discharged
battery repairs; to trace distortion, and
attain’ *“ perfectly balanced” reception.
Sifam Meters are

USED AND RECOMMENDED
BY THE WIRELESS PRESS
on their own sets. Come into line with

modern developments. Fit Sifam Meters
and make your set a precision receiving

instrument.

Voltmeters

Ask your dealer to show
you complete range.
(Degt. C.)

SIFAM ELECTRICAL
INSTRUMENT CO.Ltd.

NEw MODEL 10a, Page Streeti, West-
Pocket Voltmeter | Minster, London, S.W.1
High resistance

,000 Ohms.
Double reading
Heavy nickel-

plated case.

1 TEST YOUR 3ET TO- NIGHT

WITH A I F ! GUARANTEED

2
_
b\

g

RADIO METER<{

and it won't let you down to-morrow.
M. B.19,

tll]

{ OF DISTINCTION.
!/ &end your requircments to—
) H. CATTERMOLE, 227 Anlaby Road, HULL.

—BUILD ONE OF THE SETS-
DESCRIBED IN THIS ISSUE

" A P.C. will bring you price lists of components
for Sets described in this Magazine, viz.:—

(1) A “THREE”™ FOR THE NEW
VALVE.

(2) THE *‘““REACTOR"” FOUR.
(3) "THE “CHUMMY"” TWO.
We speclahse in radio components for all

“ Wireless Constructor *’ Circuits and
supply to Exact Specification,

The City & General Radio Co. Ltd.
79, CANNON STREET, LONDON,: E.C.4
'Phone: City 9280.

RECTIFIER DEVELOPMENTS

~—conlinued from page 25

understood, but it seems probable
that it is closely related to the recti-
fying action which takes place at the
contact between a ecrystal detector
and the cat’s-whisker. The voltage
required to drive a considerable D.C.
current (2 or 3 amperes) through such
a unit is quite small—of the order of
a volt.

A Good Rectifier

Starting from the above-mentioned
discovery, investigations have taken
place with a view to finding more
suitable material and, as a result of
these investigations, a commercial
rectifier has now been placed on the
market (in the United States) under
the name of the “ Kuprox,” the name
itself implying the use of copper and
copper oxide. In the commercial
device .a number of these rectifying
units are joined together in series in
order to give to the device a sufficient
breakdown voltage to enable it to
withstand the reverse voltage of
perhaps 15 volts, which is built up
against it when charging a 6-volt
battery. The dises of Kuprox are of
reddish appearance and about the
size of a half-crown. In operation
this rectifier is absolutely noiseless
and, being peifectly dry, it involves
no trouble either in care or main-
tenance. The cfficiency is very high,
and the Kuprox does not deteriorate
cither in use or disuse. The metal
discs are bolted solidly together and
cannot break or develop other
mechanical trouble unless deliber-
ately mishandled.

You will see from what I have said
about the dry electrolytic rectifier
and about the Kuprox that these
represent important advances in the
subject of alternating current rectifi-
cation and, quite apart from their
many practical uses, their discovery
and devclopment provide an en-
couraging exemplification of the fact
that there is still a great deal to be
discovered even in the most familiar
fields.

*"‘********4 %%
* WARNINGS TO ACCU-
%  MULATOR USERS

Tl R R
ON'T connect up your accumu-
lator to the set and then forget
all about it until signals fade
away and the valve filament dims,
showing that it is running down.
78
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DON'T allow the. voltage of your
accumulator to fall below 1'8 volts
per cell. Take readings with a volt-
meter.

DON’T omit to take readings with
a hydrometer, if you have no volt-
meter. The condition of the accumu-
lator will be indicated by the specific
gravity of the acid.

DON'T keep your accumulator
lying abcut in a discharged condition,
or it will deteriorate, and sulphating
will take place.

DON'T test your accumulator by
short-ecircuiting the cells, even momen-
tarily, with a piece of wire.

DON’T charge your accumulator
at a higher rate than that specified
by the makers. You will not save time,
as the life of the accumulator will be
shortened.

« POPULAR
WIRELESS ”

The
LEADING RADIO WEEKLY

Every Thursday. Price 3d.

DON'T allow the level of the acid
in your accumulator to fall below the
tops of the plates. Keep the level
1 in. above the tops of the plates,
by adding pure distilled water to make
up for evaporation, or by adding
sulphuric acid of the correct specific
gravity if acid has been spilt.

DON’T allow acid or water to lie
on the tops of the cells.

DON’T -~ allow the terminals- and
connecting lugs to become. corroded
with acid. Smear them all over with a
little vaseline, except on the faces of
the terminals which grip the connect-
ing leads.

DON’T disconnect the accumulator
leads from the receiver until you have
first removed at least one lead from
the accumulator itself. In this way
you will avoid the risk of accidental
short-circuits. A.V.D. H.

CHATS AT THE WORK-
TABLE

——conlinued from page 50

making pigtails by roughening the
insulated portion of tags with emery
cloth and then covering them as
required with one of the cellulose
paints that are obtainable everywhere
nowadays. I always find it a good tip
to write on each tag in black or white
indian ink according to its colour the
(Continued on page 79.)


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

November, 1927-

2 o
SPECIAL OFFER!
| CANNOT BE REPEATED.
| One hundred Genuine ** Magnavox ’*

| 8peakers — Mahogany  Cabinets,
+ wonderful tone, including cord,
I 95 ms thhuy 16) ms \vl e by 9i
i st |
I UR SPECIAI. PRICE
|

The WHOLESALE WIRELESS Co,, |

103, Farringdon Road, London, E.C.1.
Telephone : Cley kenawell 53312, ‘

e/

ere is]la

A book that will throw a new ¢

how you can prepare for the

The book is FREE.

which interests you.

Erita!n, 200, Thanet House, Strand, London, W.0.2.

1000 BARGAINS
Are listed and hundreds illustrated in our
NEW 72-PAGE CATALOGUE
Now Ready
SEND 4d. IN STAMPS TO
ELECTRADIX RADIOS
218, Upper Thames St., London, E.C 4.

THE PERFECT WETI H.T.

Asgured with our pew Insulating Liner, Jars, 1/3 doz.
plain ; 1/8 doz. waxed ; Specml Zincs, 1/- doz. ;
High-Capacity Sacs, 1/8 doz. ; Perforated Lmers, 4d.
doz. Post Free on three dozen Units and over, in-
cluding special divided carton suitable as a container.
Bend €d. for sample complete unit, particulars andin-
structions. We stock Scamless Moulded Cone Parts.
Telephones and Loud Speakers Re- wonnd.
SPENCERS STORES
45 MASON'S AVENUE. COLEMAN 8T.. LONDON E.C.2,

londerful Opportupity

and startling light on the posstbilities
o within your grasp—will show you

AMIEE, AMIXMech.E,, AMI
Strucs.E.. A.M.Inst.C.E.. A M.LA E.
and any other engineering qualifi-
cation quickly, and in the privacy
"0¢ of your own home. 60 eugineer-

ing Diploma (4.M.Tech.I ) courscs are
described— 64 pages of vitally futerest-
ing matter to the ambitious engincer.

Write for your copy at once,
stating branch of Eng, or Exam.

The Technological Institute of Great

Phone London Wall 2292 (Nr. Bank, |

Cabt snebs of Quatity

for every Sel.
Fuil illustrated particulars from

tho Actnal Manufacturers. V. C. Bond & :
Sons, 61, Hackney Grove, Mare St., London, E.8

ji ¢ Al
o HEADPHONE hy LOUDSPEAKERS
TRANSFORMERS, COILS,
First-ciass workmanship only. This is just the vital
difference.  We are specialists with aimost 30 years’
experience in every form of intricate and accurate
coil winding, and we guarantee that work entrusted
to us will be returned to you as good as new, if not
better. This is no idle claim, but the unsolicited
opinion of scores of satisfied clients.
THE VARLEY MAGNET COMPANY
(Proprlc!aru Oliver Pell Control, Ltd.)
# FIELD ROAD WOOLWICH. &, E.18.

Woolwich 0888.

:‘.l‘elgp’hono,.

CHATS AT THE WORK-
TABLE

—continued from page 78

name of the terminal to which it
properly belongs. ‘Tt is possible in-a
moment of madness such as comes
the way of most of us at times to
forget that red signifies H.T.+ and
not L.T.4; if, however, the tags at
each end of every lead are plainly
lettered one can hardly go wrong.even
in one's most insane moments.

Panel-Mounting Problems

Many components—probably the
majority nowadays—that are intended
to be mounted upon the panel of the
set are of the one-hole fixing type,
which is excellent so far as ease of
fitting is concerned, though a fixing
of this type is scarcely secure enough
to be relied upon where it is essential
that the component shall remain
absolutely in the same position
without the possibility of movement.
Suppose, for example, that a one-
hole fixing condenser is used in a
wavemeter intended for accurate
work, and that a slow-motion dial of
the type anchored by a stud driven
into the panel is used in conjunction
with it. The dial cannot shift, but
the body of the condenser may do so,
should the fixing nut work loose, as
even the best of nuts will in time.

Lecked In Place

Should this happen the whole cali-
bration of the wavemeter would be
upset and extraordinary readings
might be obtained, since a movement
of the dial might cause not merely a
rotation of the moving vanes, but also
a slight change of position of the body
of the condenser.  Personally, though
I am duly thankful for the labour-
saving qualities of the one-hole
fixing, I never rely upon it in a
wavemeter or in  any calibrated
circuit. Once a condenser of the one-
hole fixing type has been mounted
I make a hole with a No. 33 drill
right through the panel, and the
plate of the condenser, which is drawn
up against it by the fixing nut.  This
hole, _ after being countersunk, is
tapped 4 B.A., and a screw is then
driven in, locking the condenser
solidly in one position. This is a
most satisfactory = method, and. I
strongly recommend it to all those
who construct a wavemeter.

Popular Wireless
LARGEST CIRCULATION -
OF ANY RADIO WEEKLY

Price 3d. Un Sale every Thursday
79 “ie

THEe- WireLess -CONSTRUCTOR

No. 4780. High Capacity, 60 volts,
weight 13 lbs.

I‘IANY years ago

Was introduced your friend
The first
High Capacity Battery—

A Columbia

Hard was the fight;
Small Batteries
Were its enemies
And yours.

Small Batteries are so cheap—

At first.

But thousands have learned
At vast expense

That big Batteries

Avre cheaper.

Quitbuying experience
Buy Columbias
They last lenger

Columbias are high capacity
batteries of exceptional
efficiency ; they are built
to meet. the demand for
something better. .. They
will give you longer and
better servicey they will
positively save you money.
Your dealer stocks them.

TELL US ABOUT YOUR BATTERY
TROUBLES. Drop a p.c. for Lists.

J. R. MORRIS,
15,Kingsway,London, W.C.2

No. 4486,

" Layerbilt,” 45 volts, 15 Ibs.
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THE LOTUS
CONTROL enables you to
listen-in in the dining-room,
sitting-room, bedroom, kitchen

REMOTE

— everywhere, anywhere —
simultaneously and without
interference with each other.

Simply place the Lotus Relay near
receiving set, wire to rooms desired
and connect with Wall Jack and
Plug. No technical knowledge is
needed.

The same volume of sound throughout.
The last one to switch off automati-
cally disconnects the set. Suitable for
any valve set.

FREE! Write to the address below
for FREE BLUE-PRINTS
AND INSTRUCTIONS ex-
plaining how two rooms can
be wired in half-an-hour.

Complete Outfit for
Wiring Two Rooms :
1 Lotus Radio Relay,
2 Lotus Relay Fila-
ment - Control Wall

I
|
" I
| | Made by the
| I
| Jacks, 2 Lotus Jack |
|
| !
I 1
I [}
! 1

makers of the
world - fameus
Lotus Valve
Holders, Coil
Holders, Jacks,
Switches and
Plugs.

Plugs, 21 yards

et 2 ().
76 |

Wire.

Each
Additional

From all Radio Dealers.
THE

TOTUIS

REMOTE CONTROL

(Dept. W.C. 11) Garnett, Whiteley & Co., Ltd.,
Lotus Works, Broadgreen Road, Liverpool.

THE “CHUMMY” TWO

—conlinued from page 22

<

This is very good selectivity at seven
miles from 2 L O, for Toulouse works
on a wave-length of 392 metres as
against London’s 361 The kilocycle
separation is 65. Brussels, Vienna,
Rome, Frankfurt, and what scemed a
host of German relays, were excel-
lently received in the telephones, and
later in the evening, when 2 L O had
shut down, Madrid and other
* Spaniards ”’ were almost too loud
for headphone reception.

The * Daventry ” Range

On the long-wave range the set did
not prove quite so selective ag on the
short band. 5 X X and Radio Paris,
however, were separable. . Quite a
difference was found on different
makes .of split-secondary coils, when
used on this range. This is probably
due to the fact that the primary
winding, which is joined to the aerial,
together with the aerial itself, may
naturally tune to something near the
wave-length of London on some coils.

If the reader should notice very flat |

tuning on this range, or if he finds he
cannot get rid of his “ local,” there is
a very simple remedy, viz. : to insert
a fixed condenser of ‘0001 or -0002
mfd. in the aerial lead. This trouble
does not occur on the ordinary band
and probably will not happen, in nine
cases out of ten, on the Daventry
range. If, on the Daventry range,
uncontrollable oscillation is found in
spite of adjustment of the neutralising
condensers, the trouble is likely to
be in the radio-frequency choke.
Unfortunately, a number of unnamed
and inferior chokes are being sold
which are totally unsuitable for the
Daventry range, on this or on any
other set. If you select one of the
leading makes you will not have any
trouble. The point is mentioned here
not because this set is specially prone
to radio-frequency choke troubles, but
because the writer in building up a
set recently came across this particular
difficulty and thinks others may have
suffered similarly.

THE “REACTOR” FOUR

—continued from page 77

sure the L.T. does not get shorted
anywhere, for the screen is *‘ earthed ”
to L.T.—, and as such is used as a
conductor between various leads and
connections.

80
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For the H.F. valve I usea P.M.5 X,
or Cossor H.F., but any valve of
the “20,000-20 mu” type will da,
either in the 2-,4- or6-volt classes. The
latter should be preferred, however,
and the neutralising system is more
suitable for those valves than for the
2-or 4-volt types. As detector | have
used the D.E5B, P.M.5B, D.E.H.
610, etc., with success, while for the
first L.F. a PM.6, DE.5, S.8610P.,
and their similar confréres, are O.K.

Super-Power Valve

The last valve should be a super-
power valve and should be “ hard.”
I have found several super - power
valves lately that have gone soft
after a little use; they shall be
nameless, as I believe the makers
are looking into the matter, but it is
as well to keep your eye on this valve
and if it shows any signs of getting hot
{(assuming no more than 150 volts
H.T. are used) or giving distorted
results when properly biased, or
causing noises, it should be sent back
for examination I have used the
P.M.266, D.E5A, with success in
this position, using 120-160 volts H.T.
and suitable grid bias.

When placing the split- primary
transformer in position, be careful to
take the H.T + plugs out, as when
the screening box is used it is not
always easy to get the pins “ right ”
first time, and a short across H.T.
may mean a burnt-out primary
winding. At least, that's what occurred
to me one day, and I had to rewind
the primary which was badly burnt
out.

Neutralising
Neutralising is not a difficult task
if the following instructions - are
carefully followed :

Set the reaction control at mini-
mum, and likewise the neutralising
condenser. Now, on setting the tuning
condensers so that the two tuned
circuits are in step with each other,
it will probably be found that the set
is oscillating. To test for oscillation,
touch the moving sets of plates
of the tuning condensers. You will
probably find that the set will only
oscillate under the above conditions
when the two circuits are in tune with
each other, and this can be used as
an indication. It is convenient to
perform the operation at some point
near the middle of the tuning range.
Now increase the capacity of the
neutralising condenser.

Test at intervals for oscillation
as this is done, and you will presently

(Continued on page 81.)
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JTo-da Y
the only truly
Yp~to~date
condlenser 13 the

“GLoowN
10(3 mad-line

) \

The “ Cyldon ” Log Mid-Line.is the con-
denser of to-day and the future, It
spreads all the stations evenly over the
whole dial. It prevents any * falling
out-of-step "’ at the beginning or end. It
simplifies tuning in muiti-tuned circuits
when individual condensers are used, by
making all the dial readings exactly the
same. It is the only condenser you should’
fit to your set now. Experts insist
on using them—and recommending them.

PRICES : &

‘001 - 19/- +0005 - 15/6 <0003 - 14/6
‘00025 - 14/- 0002 - 13/6
With 47 knobp dial 2/« extra.
GANG CONDENSERS .
10

Twin Gang. - - £2 :
Triple Gaug - - £3 110
Four Gang - - £4 :10

Thick aluminium plates. Large adjustabls
non-wearing bearings. Pigtail rotor connection;
Precision finish and electrical efficiency.

IMPORTANT NOTICE.

The products of the world's best brains
and manufacturing resources i any trade
c¢r profession have always interested the
“* Cheap-Jack ** imitator, the worthiness
of whose products can only compared
with his lack of originality. °*‘’Cyldon’’
products, unfortunately, bave not been
spared this form of unwelcome flattery.
Every genuine ‘' Oyldon’", Condenser
bears our registered trade mark on the
end plate. Insist on seeing this belore
purchasing.

CYLDON products can be obtained from stock

by relurn; and do not believe any statements lo

the contrary. Ilf any difficulty "Phone: Enfield

0672,Wire: Capacity, TZnﬁzuI. or use the C.0.D.
system.

Sole Australian Agents:
E. V. Hudson, 553/7, Charlotte Street,
Brisbane, Queensland.

SYDNEY S. BIRD & SONS,
Cyldon Works, ™"
Sarnesfield Rd., Enfield Town

Contractors to B.B.C., HM. RAF,,
H.M. Office of Works, and all manu-
facturers of quality receivers.

y LOG MID-LINE

THE “REACTOR” FOUR

—continued frém page 80.

find that the set has ceased to oscillate,
and will not recommence even when
the tuning dials are slightly read-
justed. Now increase the reaction a
little, until the set once more oscil-
lates, and again increase the neutra-
lising condenser setting until oscilla-
tion ceases. - Slightly readjust the
tuning condensers again to make sure
that the set is completely stable once
more.

Correct Adjustment
Proceed in this way until it is found
that the correct adjustment of the
neutrodyne condenser has been over-
shot. Once this point has been passed
it will be observed that further

increases of the neutrodyne condenser

no longer stop oscillation, but cause
it to become stronger.

The object is to find such an adjust-
ment of the neutralising condenser
as will permit the greatest setting of
the reaction coundenser to be used
-without producing oscillation. It will

then be observed that when the two,

tuned circuits are in step and the
set is brought tothe verge of oscillation
a slight movement in either direction
of the neutrodyne condenser will cause
the receiver to break into oscillation.

H.T. Values

Remember, the tuning will be
sharp, especially on the aerial con-
denser, and the Formodenser should
be adjusted when the set is working
till best results from your own in-
dividual aerial arc obtained. The
writer has found that the aerial lead
on the first terminal (Formodenser in
series) is best with the aerial flex on 3
on the coil base. Thig will vary with
different aerials and should be given
careful consideration when testing the
receiver. Onte sct!the Formodenser
can be left, as can be the neutralising
condenser, unless the valve is changed,
or the listener changes over to 5 X X
range, when I find 1t best to readjust
the neutralising condenser. Neutra-
lisation should be carried out with the
screening box lid ““ on,” of course.

H.T. values used by the writer for
6-volt valves were : H.T.41, 120-160 ;
H.T.+2,120; HT.+3,30-40; H.T. -4,
120 volts. A large-capacity battery
should be employed, as the total plate

current of the set comes to ‘about.
20 milliamps when a super-power

valve other than the D.E.5 A is used.
With the latter it is somewhat less
than this, dependent on the actual
H.T. voltage employed.
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‘THE WireLess CONSTRUCTOR

i T 3
PERMANENT _BEAUTY

>

COFFER by EE.VVENUTO CELLINI :
(16t4 Camﬁy.)

Admittedly one of the treasures of
the world and of incalculable value,
the material chosen for this master-
piece was gold,. Gold lent itself to
the niceties of fine craftsmanship,
enhanced the beauty of the piece
and set that beauty in permanence.
It is precisely these qualities —
adaptability, service, and beauty that
decide both expert and amateur in
favour of Trolite for every purpose of

INSULATION
(1) Trolite is ideal for panels and
stub panels.

(2) Trolite is easily drilled, sawn, and
machined, and being soluble in acetone; a
perfect and permanent joint can be made
without the labour and disfigurement of
sCrews.
(3) Trolite does not fade or discolour.
(4) Trolite panels are distinctive and can
be obtained in the following varieties
of beautiful finishes : (1) Blaek Polished ;
(2) ! Mahogany Polished ; (3) Walnut
Polished ; (4) Wavy Design; (5) Cuba
Design.
(s) Mirror-like polish, but no surface
leakage.
(6) The price of Troliteis within the reach
of all constructors, but you do not sacri-
fice efficiency for effect by using Trolite :
you have both in the Panel dc Luxe,
PRICE per square inch
Mahogany Cubs
Walnut Wavy
yeine .. .. id.
lin. .. .. 1d.

ROLIT

THE RADIO PANEL DE LUXE

Polished Black
yeime .. .. gd.
3I0d .~ %ol Ede

F. A. HUGHES:& Co., Ltd.,
204-206, Great Portland Street, W.1.

Telephone : Museum” 8630 (3 lines).
Telegrams : Distancing, Wesdo, London.

Manchester Office : 6, Booth St. East,
-C. on M., Manchester.
+ 2+ Telephone: Ardwick 3709.

LIFELONG  SERVICE
T e S S o
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E R STEEL
MASTS
1
are 100 per cent. efficient
They are myade by engineers and
supplied to H.M. Government,
the B.B.C., and to Colonial and
foreign stations throughout tne
world. There are 50,000 *“ Laker "’
Masts in daily use. By mass
production we are able to offer a
wonderfully efficient and hand-
some Steel mast at the extra-
ordinarily low price of
complete, as illustrated. Send 1/-
extra for part carriage. We pay
the rest. Buy a Laker Mast for
good rcception.
Laker & Co., Engineers,
" BeckennaM, KENT

STEEL 22,6

MAST
—— —AGENTS —

Large German Factory of Wireless Sets
and  Accéssories - requires Agents in
various districts of Great Britain and
Ireland. Offers with references to
A. GUNTHER,
FURTWANGEN, BADEN, GERMANY.

A ITHTTH LT TR TH I IR ITHIT TG TL S

e~y «RED DIAMOND
RED DIAMOND> THE RECOGNISED DETECTOR
FOR ALL CIRCUITS USING

REGR CRYSTAL RECTIFICATION.

RD40 . 2/-
Shield lor same, 6d
By Insured Post 2/3 or 2/9 with shield.
Can be mounted on brackets or through
anel. Once set alwaysready. Not affected
gy yibration. Each one is tested on broad-
cast before despatch, and is perfect. Of all
higl-class Radio Dealers or Sole Makers :—

JEWEL PEN CO., LTD.
(Radio Dept. 41), 21-22, Gt. Sutton St., LONDON, E.C.1
s T R eSS e PR

PICKETTS

CABINETS

For Your HOME Radiola
Wireless Furniture 3 ft. hlgh—taklng
n !:olné)le\te3

B
4 llADlOLA Jacobean-—from £5 5 O
l:;I : s Queen Anne from ge 1“5‘%
,’ﬂ\ gh rado an nis.
GUARANTI‘FD ﬂnd Sent ON
APPR L.

OV 4
llsts of C-lbinct Dcelgns No 21 FREE,
lckott's Cabinet C.) Works
Bexleyheath

IIlIIlIIIIIIIIIIIlIIIlIIlIIIlIIIIIIIIlIIIIIIII!!

ron moummu ON
OR  WOOD.
PE FECT
INSULATION

Two required

Orders under 1/- lor each hole.

scn UB Pnstage
ﬂole T% Bash sm, an A 2m 5- 5I16" o e
Price each: 1id )
(Cnmplele Lul n/ e ]rec on apphcalmn
' i % RAl-l"ll lfu)'mdon S.E.23
. € 1 N B
M Tngf)e!-:s SUPPLIED I —

JEVERYTHING

WOOLLDRlDGE RADIO CO. LTD.
206 LISLE ST, LEICESTER SQUARE
LONDON. W.C.12.

22/6 1

AT HOME WITH
THE OHM

—continued from page 36

A much more important point in
relation to six-pin coils is the contact
resistance between the pins and the
sockets. If the pins are badly made,
and if inferior sockets are used, you
may have more resistance in the
contacts thawin the whole coil itself.
For example, in the experiment shown
in Fig. 4, a whole series of different
values was obtained. First of all, the
total resistance of the coil and the
base (not the same make as that
shown in the photograph) was 14-6
ohms. Pulling out and plugging in
the coil again brought it down t0 6-9;
“ waggling ” this brought it down to
6-7, and by removing the coil, opening
out the pins with a pocket knife, and
replacing them in the socket, the total
resistance came down to approxi-
mately the resistance of the coil alone.

Bad signals are often caused by
imperfect contact in valve holders,
and experiments as in Fig. 6 were
undertaken to make sure that a
number of standard valve holders
were perfectly satisfactory. Most of
the commercial liolders proved quite
good, but in one or two cases a higher
resistance than should be was found,
and” this was traced to imperfect
contact between springs and sockets,
where these had been clipped together
and not soldered.

H.F. Chokes

The D.C. resistance of a radio-
frequency choke is a matter of some
importance, for if this is too high it
may occasion a reduction in the
actual voltage applied to the plate of
a valve. It is not very important in
high-frequency valves, but if for
experimental, work a radio-frequency
choke should be used in series with a
modern power valve of low impedance,
the drop might be appreciable. It is
therefore interesting to compare the
D.C. resistances of a number of radio-
frequency chokes which were all
known to be good in their radio-
frequency work. . Four well-known
chokes, all equally satisfactory from
the radio-frequency point of view,
were measured and were found to be
221 ohms, 139 ohms, 296 ohms, and
380 ohms respectively.

A very interesting measurement was
that of the resistance of the output
side of a well-known make of trans-
formerin a 25 to 1 ratio. This particu-
lar transformer is designed to operate a
coil-driven loud speaker of the Rice-

82
w3

November, 1927

Kellogg type, such as that described
by Capt. Round in the WIRELESS
CoxnstrUCTOR for July. The D.C,
resistance proved to be 1-1 ohm, and
as there is such a big step down it is
obvious that a very large current can
flow in any circuit connected to this
if there are strong signals in the input
side. The transformer was there-
upon connected to a six-valve
receiver consisting of three stages of
radio-frequency, a detector, and two
really “ hefty”  audio - frequency
stages, and the set tuned to London.

Lamp Burnt Out

An ordinary flash-lamp bulb con-
nected across the output terminals
burnt out with a flash before the
aerial dial was within twenty degrees
of the London resonance-point, and
on resonance the current was found to
be sufficient (albeit very variable !) to
light a small electric lamp belonging
to a child’s cinema projector! An
alternating-current ammeter was then
joined up and a current of no less
than 0-4 of an ampere was frequently
registered !

The measurement of radio-frequency
resistance is a far more complicated
matter, and the apparatus I use for
this purpose comprises a powerful
oscillator capable of producing a
radio-frequency current of any desired
frequency on the broadcast band, a
special and expensive instrument for
measuring radio-frequency current,
and tuning devices for adjusting
circuits to resonance. A description
of the methods employed would
occupy more space than 1s available
this month, and this must be reserved
for a subsequent article.

HOW THE SCREENED
VALVE WORKS

—continued from page 18

simple tuned-anode circuit shown in
Fig. 2, but it is well known that if we
apply reaction to the anode circuit
from the detector (Fig. 3) we shall
effectively reduce its resistance, or,
in other words, raise the impedance
of the circuit.

In this way, then, we shall be able
to gain in magmﬁcatlon It, for
instance, we were using an ordinary
sort of coil giving a magnification of
16 to 23, according to its construction,
by applying reaction to the circuit
to reduce its loss resistance we should
bring up its effective resistance to
perhaps 250,000 ohms, when the
magnification would rise to 61.

(Continued on page 83.)
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HOW THE =~ SCREENED
VALVE WORKS

—continued from page 82

The question as to whether reaetion
is a desirable thing will be left to the
reader. The writer prefers so to
design his coil that rcaction is not
required. Such a coil is, of course,
expensive—it. costs about five shil-
lings—but we dispense with reaction
(which sometimes involves an extra
condenser, choke, cto.), so that not
only do we save several shillings in
the long run, but we simplify tuning.

‘Associated with this question of the
design of the anode circuit, however,
are further practical things which we
meet with ilmmediately we experiment
with a recciver, and the first question
is this: * To what extent has the
grid-anode capacity of the valve
been eliminated ?” If there is a
slight capacity remaining there will
be a slight but perfectly definite
tendency for a current to flow from
the anode circuit to the grid cireuit,
and so to tend toward the production
of ‘scl-oscillations.

Question of Screening
Practical experience and thecory
indicate that the tendency for the
circuits to oscillate depends upon the

impedance associated with the anode |

circuit. In the case of the tuned-
anode circuit, the higher the imped-
ance the greater the tendency for the
circuit to oscillate, for the simple
reason that the higher the impedance

the larger are the voltage changes in |

the anode circuit.

This means that when a coil of
high-frequency “cable” is connected in
the anode circuit the tendency for
the circuits to oscillate through the
very slight anode-grid capacity will be
much greater than when an ordinary
single-layer or plug-in coil is used.

The sccond practical point is this:
“To what extent can we isolate the
anode circuit, which comprises the
anode tuning coil and condenser, from
the grid coil and coudenser, and the
aerial ¢ ” If by complete shiclding we
can do this, then we have only the
valve’s capacity. .to comsider. But
complete shielding is expensive and
difficalt to carry out. With one
stage of high-frequency amplification

we would prefer to use a very simple
form of shielding, and the question

we have to ask ourselves is this, “ Will
the simple form of shielding allow
sufficient stray coupling to exist for
the circuits to oscillate ?” If with
(Continued on page 84.)

BENJAMIN Clearer-
Tone Anti-Microphonic
VALVE HOLDER
Make sure that the anti-
microphonic valye holders
you Ltuy are Benjamin,
because in  these  slone
vou get these 5 essential

fcatures :—

(1) Valvesocke's and springs
are made in ore picce
with no joints or rivers
to work loose and catrse
faulty connections,

{) Valwes ars free to float
in cvery direction.

3) Valves can bz inserted
and removed easily and
safely.

{4) Valve legs cannot pos-
sibly foul tic base-
board. |

5) Both terminals and sol-
d<ring tags ateprovided.

Price 2/: each

BENJAMIN BATTERY
SWITCH

A sturdy  positive agtion
switch for.high or lcw ten-
sion. It’s OFF when it's
thus preventing the
accidental turning ‘on of
current. . Single  contact.

One-hole fixing. .
Price 14- cack
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MASHED THE (-_LAu,/

There is a story told of a famous
singer that he could sing a certain
note into a wineglass and smash it
into fragments by the vibration,

This is an extreme instance of the
damage vibration can do. Nearer and
dearer to you is the damage vibration
does to the delicate filaments of your
valves.

Every time a lorry rumbles past your
house a wave of wibration travels
to your radio set. Every time you
walk across the floor another wave
is sent.

The only way you can thoroughly
stop vibration reaching the filaments

is. to fit Benjamin Anti-microphonic
Valve Holders.

The smallest shock and vibration is
quenched by the wonderful one-picce
springs. Microphonic noises are en-
tirely eliminated, The life of the
valve is trebled at least.

ANTI-MICROPHONIC VALVE HOLDER

PRICE 2/--EACH
THE BENJAMIN ELECTRIC
LID. ~ "

Bta'ntwood Works, Tariff Road,
I "Tottenham, N.17,


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

Tue WireLess CONSTRUCTOR

HOW THE SCREENED
VALVE WORKS

—conlinued from page 83

this simple form of shielding it becomes
necessary very carefully to locate the
tuning coils and condensers in order
to prevent oscillations, then we have
to see what can be done to modify the
circuit.

Here again, when tuned circuits hav-
ing a high effective resistance at the
resonant frequency are used, i.e. a
circuit with a low-loss coil and tuning
condenser, the tendency will be for
the circuits to oscillate with only a
slight amount of coupling.

In practice, then, one has to balance
up the various factors. We have on
the one hand cheapness-and simplicity

of construction, and on the other hand -
“complete freedom from instability.

My experiments have definitely
indicated that provided the two tun-
ing coils, Fig. '3, are placed at right
angles with a metal screen between
them, as in Fig. 4, the circuit is quite
stable even when the best possible—
i.e. low-loss—tuned circuits are used.
Thus, when coils wound with high-
frequency “ cable "’ are used the circuit
is stable, but when we come to apply
reaction to a circuit usipg ordinary
tuning coils there'is likely to be some
difficulty as the artode ecircuit is
brought near the point of oscillation.
The cireuit I prefer, then, is the simple
one shown in Fig. 3, with low-loss
tuning coils.

Attached to the anode circuit is a
detector. This may be of the anode-
bend or the leaky-grid type, and the

- —

; ] - Effective Resist: b Caloulated
Cot ot 200 mrhenvies | PR Rewree x| S,
HF.:“cable” .. .. .. .. 250,000 61
Good solid wire single layer .. ..[ 100,000 to 150,000 34-45
Ordinary single layer and plug-in 40,000 to 60,000 16-23

set,

Pay tor
that set

series,

I_)ERHAPS you want a
perhaps
components or acces-
Whatever
purchase, price neod be no
wotry Our instalment sys-
tem—the first ever tricd in
Radio, is safe and generous.
Send enquiries to desk ‘C.’

-

New Times
Sales Co.,
77, City Rd.,
London, E.C.1

9516

only

your

Ublam wondertully
improved reception at
less cost, All parts are
BRITISH MADE and
the BATTERY. itself is
home assembling—silent
in acnon—permanenl no
charging required.. All
parts are replaceable and
the Buller) i can
assembled from 90 volts
upwards in-anhour’or so.

2%G ave.
with new detachabic
terminal

once &

A STANDARD wer

HT BATTERY

Write for, Our Booklet, Everything is Explained, from Assembhng fo Spare Parts.
POPULAR.MODEL. Y0 volts, 60 cells. NeTl_

Sac for soldering
H DETACHABLE TERM!NAL 25/1

ys for above,

[=
Free advice given asto best battery for your set on hearing number and type of valves.

. "
Wer HT. BaTTERY CoO. “iiiimsn a5
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amplification and selectivity will de-
pend very considerably upon which
method of rectification is adopted.
1f we choose an anode-bend rectifier,
as shown in Fig. 5a, we shall hardly
affect the constants of the tuned-anode
cirenit at all.

Leaky-Grid Detection

In the case of the leaky-grid
detector, however, we have to be very
careful that we do not materially
lower the amplification and spoil the
selectivity. 'This is because the work-
ing resistance of the leaky-grid de-
tector is fairly low, of the order of a
few lhundred thousand ohms, and is
connected in parallel with the anode
circuit. Thus1t will tend to lower its
effective resistance.

This will be a very serious matter
when a low-loss coil of high-frequency
“ cable ”’ is.used, but will hardly have
any effect at all when a plug-in coil is
fitted. If the purpose for which the
circuit is to be used renders it neces-
sary for a leaky-grid detector to be
connected, we might find an actual
gain in signal strength by connecting
it as shown in Fig. bc, that is across
part of the anede circuit instead of
across the whole of it.

| DIGBY’S CABINETS
WRITE FOR NEW
16 PAGE CATALOGUE
F. DIGBY, 9, BANBURY ROAD,

SOUTH HACKNEY, LONDON, E.9.
PHONE: CLISSOLD 5438.

LONDON LISTENERS !=™

—improved reception ensured
{f vou have your accumulators correctly charged by
our rkilled maintenance service.. We collect weekly,
fortnightly. or _monthly within 12 miles of Charing
Cross, and_ excimange your aceumulator (H.T. or L.T.)
for onc fully charged. yours are not &erviceable.
you can hire ours. Both trouble-frec,
sorviges. - Terms—weekly, forinightly

deposit required.

And you can depend on our ser-
vice for a solutxon in every wire-
less troubl

Our servzce—lhe speciality of experts
Write for full details and terms;
(Landan) Lt-d
195. Torriano Avenue, Cam

N.W. 5. Phone : North 0623 (Bnnes)
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NotNecessaryt Buy . Tungstone Twice i Lifetime

Because Standardised and Interchangeable renewable Die Cast and Machine Pasted Plates
PERPETUALLY replace a set of Used Plates. Dry Plates partially first charged are ready for
immediate use. Can be stocked for unlimited period in dry place. Spare Plates sold at
reasonable prices with allowance of 4d. per Ib. for returned disused Plates. Anyone can quickly
and easily slip Set of New Plates into the Indestructible Guaranteed Metal Containers in use.

TUNGSTONE’S “REVOLUTIONARY” SCIENTIFIC “DISCOVERY” COMPLETELY & RELIABLY
REVERSES . WORLD’S BATTERY PRACTICES AFTER 50 YEARS' STAGNATION

Without Cost to Purchaser, all Plates when made at the Works, are Fully Formed also given a
Partial First Charge. All Plates are made chemically and electrically safe. Mechanically secure.

bsolutely sure Preventative against damage to Plates on First Charge or shortened future
Working Life. Also highest possible ratio of Storage Capacity is secured during working life.
British Government’s World'’s Record Test at 96 % Amp. Hr. 88 % Watt. Hr. are fully maintained.

ALL THE WORLD’S MAKERS DISPATCH THEIR PLATES IN AN
INCOMPLETE DELICATE UNRELIABLE MANUFACTURED CONDITION

Same are ONLY slightly formed. NOT all completely formed. NONE are Partially
First Charged at the Works as Tungstone without cost to Purchaser.

ALL THE WORLD’'S MAKERS “PASS ON” TO THE PURCHASER

the many serious risks of Forming, and giving the First Full Charge, also the increased cost of a
necessary and exceedingly long first charging period extending from 24 to 72 hours and longer.

First Charge Only 4 Continuous Hours

FOR ANY TUNGSTONE STORAGE BATTERIES RATED FROM 6 TO 5,000 AMPS,

On Car or Bench Portable Batteries, charging rates from 6 to 30 amps. based on rated amp. hour
House Lighting Works Central Station Batteries can be discharged for light ONLY during the first charging period.

FREE 7 ASKING

112 Pages Battery Pocket Guide
containing  Special Illustrated
Articles on—

MODERN
BATTERY
FAILURES

Ask Local Wireless and Motor
Dealer or send Name on Postcard

The Independent Battery of the British Empire.

Tungstone Accumulator Co., Ltd., 3, St. Bride's House, Salisbury Square, London, EC4 ,
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. il CAPACITY
i || COUDPLER.
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RESISTANCE

CAPACITY
COUPLER

Type A. Suitable for use aiter Valves
with A.C. Resistance (Impedapce) of
15,000 - 40 000 ohms J O/~

Type B. - Suitable for use after Valves 1 o s0 100 200 500 1000 000 *  s000 0000

with A.C. Resistance (Impedance) of VOLTAGE AMPLIFICATION-FREQUENCY CURVE

30,000 - 100,000 chms .. 22/6e U g A 63 = 1 f L

Write for our new Booklet ** Low Frequency n!form mph lcahon. at all requgncnes
Amplification,” Price 3/-. The efficiency of this perfectly designed component is backed by

the authoritative seal of the National Physical Laboratory.

The new R.I. and Varley Resistance Capacity Coupler is beauti-
fully finished, and every detail is perfectly matched and accurately
balanced.

We have specialised in every form of L.F. Amplificatron and
tnvite you to write for our leaflet *“ L.E. Transformers” ( free),
giving particulars of our new Straight Line Super Transformer.

THE MARK OF_ BETTER RADIO
Kingsway House, 103, Kingsway, London, W.C.2. Telephone : Holborn 5303
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