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Sheer honest value

Not called by a coined
name that means nothing.
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tenth ampere and still * ‘3
unequalled. $} ' e$ ‘é?
Its great length and ‘ e\\ V
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¢ Utility”

intensive experiment - research which”

met w.th in this type of Condenser.

Tell the Advertiser you saw

A

Note the following featurcs o the ¢ Utility” Double Gang Condens r—

hed befo! bl d then connected
All mdwu!\ml um::':;f carefully m‘.tf. et:os: efrf‘;c:::t':nd,c::vement form for

The whole wb u of excellent craftsmanship and fitted with ball bear-
to rotate the knob (showan in the illustration)

—which gives Micrometer adjustment—to balance out any extra

Gang Condensers are the outcome of much

in the elimination of the undesirable features often
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Micro Dial with ratio 70o-1 ensures the
easiest and most delicate tuning.
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If you had met Scott-Taggart—

UPPOSING a montl ago you had been on your way to a
S dealer to buy a valve and you had met Scott-Taggart. If
he had recommended a certain valve as ideal for your
purpose, would you have taken his advice ? Supposing he
had said: “ When you get it, I shall be happy to test it out
thoroughly and, after I am satisfied it is up to standard, give you a
personally signed certificate to that effect,” would you have
accepted this offer ?

You would not consciously liave analysed the reputatien he has
built up as the best-known expert on valves in this country. You
probably did not even know that his bocks on the subject have been
a guide to over 500,000 readers of them. It might flash across your
mind that he was the head of the great Elstree Laboratories and the
keenest of critics of valves and apparatus. How far would his
opinion have influenced your judgment ? Would you have put his
recommended and tested valve in your valve holder with confidence?

To-day you have actually to answer this question. John
Scott- Taggart has relinquished all his former activities to
produce the best valve he can. It is available in every type,
and the designer personally initials every box to certify that
the S.T. valve inside has been tested dynamically (i.e.,under
actual operating conditicns) under his own supervision.

You are about to buy a ncw valve. Let it be an S.T.—the valve
which, as its dynamic curve shows, gives high amplification and
wonderful purity of reproduction. Thanks to the torodium
filament and the high constant vacuum, its performance will be
maintained, fcr S.T. valves are built—like the Pyramids—to last.

S.T. Valves are now on Sale! In case of any
difficulty or when seeking advice on types to use
in your set write to us or call. All valves will
be seni by post and will be insured by us against
breakage. C.0.D.ordersexecuted onreceipt of post-
card. For types and prices see pages 701 and 702.

S.T. Ltd., 2, Melbourne Place, Aldwych,
London, W.C.2

(Next (o Arstralia Hossee)

626 Tell the Advertizer you sew it in  MopERN WIRELESS.”
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This five=valve receiver employs two stages of high=frequency amplification

and two stages of L.F. magnification.

It has been designed to give the

- best possible reproduction from the local station or 5XX, but will, in
addition, receive other British and Continental broadcasting.

N the night of the
concert which was
broadcast re-
cently from the
Albert Hall some
friends dropped in

- who were anxious

to hear the programme. At the

end of the evening one of them (a

noted musician) turned to me and

asked: ‘“How is it that your
set sounds  quite different from
any [ have ever heard? T have
never yet listened to a wireless
receiver that gives the same depth
of tone, the same wvariation in

R R B e B B B e L e e
COMPONENTS REQUIRED

One Grid leak .25 megohm and holder.

'~ One Panel 26 in. by 7 in. by f5 in. (American Hard

colour and the same detail that
yours does.

‘“Listening to-night, I could pick
out the different instruments and
their various themes, while their
peculiarities of tonal colour came
through in a most realistic manner.
fn fact, your set is a musical instru-
ment and not just a mechanical
device, as some wireless receivers
seem to be.”

As you can guess, I was pleased
at the praise given by my friend.
At the same time [ felt that I had
certainly earned it, for that par-
ticular receiver was the outcome of

much experimental work. The
loud-speaker used was a Celzstion,
and the purity and volume obtained
with it left little to be desired.

The Set

“The ‘“ Puramusic’’ receiver which
I am going todescribe to youin this
article is the direct descendant of
the set which I have had in use at
home for the last two or three
months. Itis animprovementonit
in many ways, and the primary
consideration has been to obtain the
purest and most faithful. repro-
duction of speech and music.

e

{(Dubilier

e oo o e e e e i Qe e

el

Rubber Co.)
. One Cabinet for same with 12in. deep baseboard.
(Peto Scott Co., Ltd.)-

One Two “gang” condenser .0005 and geared dial.
{(Wilkins & Wright.)

One Variable condenser .0005.
. Five Clearertone Valve Holders.

(Wilkins & Wright.)
(Benjamin Electric

-Co.)

Three H.F. Transformers Split Secondary type and
bases. (Collinson Precision Screw Co.)

Two Wire wound resistances 100,000 ohms. (Varley
Magnet Co.)

One Tapped L.F. Choke. (Beard & Fitch.)

One Resistance 250,000 ohms. (Varley Magnet Co.)

Two Neutralising condensers (one baseboard and
one panel mounting). (Burne-Jones & Co., Lid.)

Five Baseboard mounting variable filament resist-
ances. (Lissen Limited.)

One Grid condenser and leak (.0003 and .25
megohm). (Dubilier Condenser Co., Ltd.)

Condenser Co., Ltd.)

One .0002 fixed condenser. (Dubilier Condenser Co.,
Ltd.) .
One .01 mica condenser and two 2MF Mansbridge
type Condensers. (Telegraph Condenser Co.)

Onc .002 and one .006 fixed condensers. (Dubilier
Condenser.)
One Panel mounting milliammeter 0 to 20. (A. F.

Bulgin & Co.)
Two " Decko  dialindicators. (A. F. Bulgin & Co.)
One Stud switch. (Bowyer Lowe, Ltd.)
One Double circuit jack. {(Bowyer Lowe, Ltd.)
One Single filament control jack. (Bowyer Lowe, Ltd.}
One jack switch and a phone plug. (Bowyer Lowe,
Ltd.)
Ten Indicating terminals. {Belling Lee, Ltd.)
One Potentiometer. (Lissen Ltd.)
One Igranic variable resistance,
(Igranic Elect Co.)

Four Grid bias battery clips. (A. F. Bulgin & Co.)

o e e e oo e e e e e e e e e e e e e G e e
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one megohm,,
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Fig. 1.—The simplified theoreticai circuit diagram.

The Jack switching is shown in a separate diagram.

of the swiwch S;.
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THE “PURAMUSIC”—

(continued.)

It is over two years since I first
started on the quest for the ideal
receiver, and I finally came to the
conclusion that two receivers are
necessary—one designed purely for
work on the local station and one
for distance work—that is if loud-
speaker reception of distant stations
is desired, for the local station
sct can usually be so arranged
that transmissions other than the
local one may be reccived on the
headphones,

Early Experiments

The first set I made with a view
toimproving the musical value of my
receiver was a resistance-capacity
coupled one; but in those days
wire-wound resistances were not
available and the rcsult was that
after about three months use the
receiver began to get noisy and all
enjoyment was lost.

The Prince Circuit

When the Prince * trigger”
circuit first came out I was greatly
struck by its possibilities and found
that it was capable of giving an
extraordinarily pute output. [
telt, nevertheless, that there was
still room for improvement, and,
after much exp:r.ment, arrived at
the final design d.scribed in this
ardcle.

Outstanding Features

This set is designed solely for the
consistent reception of the lccal
station at distances up to 50 or
60 miles. The outstanding features
of the receiver arc: the pu.est
pussible reproduction of speech and
music whether one or two stages
of low-frequency amplification are
being employed ; counsistent recep-
tion at distances of 50 or 6o miles
(under favourable conditions far
greater ranges can be achieved)
by the inclusion of two stages of

‘high-frequency amplification; the

elimination of reaction in the
detector circuits since this can be
one of the most general sources of
distortion; the use of a lay-out
that shall give the utmost stability,
and the use of a modern neutralised
H.F. circuit which shall ensure that
the set be capable of stability under
practically all conditions.

In order, however, that those
who are keen on distant reception
may have the opportunity of searcli-
ing for stations other than the local
one, one of the neutralising con-

*
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“PURAMU S 1 C”(Continued)

densers has been mounted so that
it may be controlled from the front
of the panel.

Distant Reception

In actual practice it has been
fcund that with only a twenty-foot
aerial it is possible to receive a con-

The Lay-out

As will be seen from the photo-
graphs the receiver is handsome in
appearance.

The large dial near the centre
of the panetis a “‘ gang ’ condénser
by means of which the second H.F.
and detector circuits are tuved.

to the right of this, and this will be
found an extremely valuable refinc-
ment especially with the particular
circuitemployed. Below thisare the
two output jacks and the filament
switch.
Baseboard Components
The photographs taken of the

The set incorporates a milliam

siderable number of distant and
foreign transmissions without the
H.F. neutralisation being touched,
and many of these have been clearly
heard on the loud-speaker.

Among them I may mention such
transmisstons as Brussels, Birming-
ham, Frankfurt, F.P.T.T., Belfast,
Rome, Breslau, Miinster, Dublin,
Hamburg, Bournemouth, Hanover,

and eliminated.

Since the first H.I". valve is coupled
to the aerial it is somewhat liable
to differ in its readings from the
other two circuits, and 2 separate
controt has therefore been thought
advisable ; incidentally, it is rather
more economical. Between these
two dials are the volume control
(above) and the second neutralising
condenser (below).

meter which enables ‘blasting’ to be detected

back of the panel show the lay-out
that has been worked out for the
receiver, and the reader should
specially note the disposition of the
three inductances. These have
been placed at the apices of an
equilateral triangle so that the
coupling between each one and the
other two is the same. This is
largely responsible for the extrcine

T I T
|
CHEN . RS
7' .
JA ! ‘ A2 5!2
[] > 0 ]

Fig. 2.—The panel-d.rilling diagram. Btue print No. 1881 may pe obtained free of charge.

sseeseanss tesssrsencnee ersensscsstssecsscansnese

Elberfeld,*and others that were not
identified.

Iwouldemphasisz again, however,
that this receiver is intended to be
used for the reception of the local
station “with the utmost clarity
and purity, and the “ DX fan " is
advised to turn elsewhere for his
reqitirements.

On a level with this latter but
on the other side of the gang
controlled condenser is a potentio-
meter ; while to the right of this is
a stud switch which enables a
certain degree of pitch control to
be obtained, i.e., the pitch of the
output may be raised or lowered at
will. A small milliammeter is seen

629

stability of the receiver, and I
found that it required only the
smallest amount of neutralising
capacity in either stage entirely
to stabilise the set. To one side
of the ‘“gang’ condenser will be
seen four small batteries. The
functions of these will be dealt
with in a later paragraph; while
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“PURAMU S I C”—(Continued)
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the aerial circuit utilises a separate control.

ful size.
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“PURAMUSIC”—

(Continued)

to the left of these (looking at
the set from the rear) will be
seen the special choke employed
for the last stage of L.T.

The Circuit

The theoretical circuit diagram
in shown in fig. 1, from which it
will be seen that the two H.F.
stages employ a well tried and
proved circuit. The centre-tapped
grid coil method of neutralisation
is employed. A point of interest is
the aerial coupling. In order that
the gang control should nct result
in any appreciable loss in efficiency
the primaries of the H.F. trans-

BB SIS eessseEIRETIETLIIREICIITIIOIIIIINIIIIIITREOITS

with the 35 turn primary with a
fixed condenser of .0oo02 placed in

szries with the aerial lead. It may
be found with a full-size gerial, mine
is a smallish one, that a .ooo1 will
be better. The value of this con-
denserisonly found to be important,
however, when distant stations are
being received, and on the local
station does not appear to matter
to any noticeable extent.

The Detector Valve

We now come to the most im-
portant point in this receiver,
the detector and first low-frequency
valves.  The value of R,, has

...... D R F LR PR PPN

battery G.B, and the coupling bat-
tery B, respectively. The coupligg
battery consists of three ¢ volt
units connected in series, only a
single one being required for the
detector.

The second stage of L.F. is choke-
capacity coupled for the reasons
stated earlier in the article. The
choke is provided with four tap-
pings which are taken to a stud
switch so that by including more
or less of this impedance the pitch
may be lowered or raised. Care
should be taken to connect the
switch as shown, so that that por-
tion of the choke which is not being

ln Iaymg out the components on the baseboard adequate

R R P T T PR

formers employ fairly tight coup-
ling; in fact they consist of 35
turns placed at the grid end of the
secondaries, and so placed as to
give tight magnetic coupiing. " It
was desired to use the same arrange-
ment on the aerial side so that all
three coils'should beinterchangeable
but, .with. the primary conhected
directly to the aerial circuit, it
was found that the coupling was
too' tight.

. Coils

Coils with smaller primaries were
therefore tried, but it was found
that the best results were obtained

the four grld batteries.

been chosen as 250,000 ohms,
and with this value an excel-
lent degree of amplification is
obtained without the size of the
coupling battery being made too
great. If a higher resistance is
used, say, about 2 megohms, a
greater degree of amplification is
obtainable, but the circuit at once

" begins to get ¢ritical in adjustment

again, and I therefore decided that
the added ease in handling was

~worth the slight loss in volume.

Batteries

The batteries seen at the back of
the panel are the detector grid

631

should be left for

space

R R R R R R R P P P P P PR P RN vaseesnn Gresssssascrratsisettitearsrsaansnrane aeee:

used is short circuited. If this
is not done little control over the
pitch will be obtained. .

The milliammeter (which is
shunted by a condenser C,, of
.006 capacity) placed in the L.F.
H.T. lead will be found of great
value in getting the best out of the
L.F. side of the set, and it will be
referred to .dn the instructions
for correctly adjusting the receiver.

The volume control R is placed
across the first grid circuit and will
be found of use where the output
from the local station is found to
be a little too weak on one stage
of L.F.,, and a little too strong
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For assistarce in wiring up the
jacks a sketch is shown in fig. 4,
whica shows tle connections for
each tag. It is important that no
mistake be made here or else the
swicching operations which it 1s
intended shall be carried out by the
jacks will not be done corrcetly,
or else the H'T. may be shorted
througn the phones or loud-
speaker,

Resistances
The choice of filament resistances

has now to be decided on, and these |
may be obtained cither in 30 ohm | aerial test.

secscssease D Rl

or 7 ohm types. I.have used the
7 ohm resistances, but where it is
desired to use an assortment of
valves, say, .06 for the H.F., a
G.P. for detector and small power
valves for L.F., then it is advisable
1o obtain the 30 ohm resistances,
since these enable a large selection
of valves to be emploved. It should
be noted that this resistance is too
low, however, to enable .06 valves
to be used with a 6 volt battery;
for this purpose a 50 ohm resistance
is required.

The detector grid and L.T.
coupling batteries are held in clips
on the baseboard, and these should

.......... vesessevecnracrnsene

‘this

not be put into position till the
potentiometer has been wired up,
and care suould be taken to see
that none w, the other leads will
run foul of these batteries aftei-
wards.

After the wiring is completed
it should carcfully be checked and
then tested out in the usual manner
for correctness on both the H.T.
and L.T, sides.

Aerial Test

The set can now be placed on
Insert the valves,

connect the batteries, connect
aerial and earth and plug the loud-
speaker into the first jack. First
turn on the L.IF. valve only and
note the current shown on the
milliammeter when the correct
normal grid voltage is applied
to the grid of the L.F. valve
by means of the battery G.B&.
With most small power-valves
will be Dbetween 7 and
g volts, preferably the latter
value. If the current (a plate volt-
age of 120 being used on the
L.F. valve) is in the neighbourhood
of 3 to 5 milliamps. the setting is
correct. Now plug in about 11 volts

632

The “ Puramusic” receiver is designed to give the
best possible reproduction from the local station.

#oatesrtaaresensrvarrasaraEsters ettt rtieittr T ecsttteraan LEERT T

negative on the detector grid bat-
tery G.B, and switch on this valve,
the potentiometer being placed
central, and connect the detector
H.T.+ lead to a tapping of about
40 volts, It will now be found that
the plate current has risen and the
coupling battery B, should there-
fore be readjusted till the current is
reduced to normal. At this point
it should be found that a slight
scraping sound is heard over a
certain range of movement on the
potentiometer slider. The local
station may mnow be searched
for.

Neutralising

Having found it the set may be
stabilised. Turn out the first H.F.
valve and place the first neutralising
condenser at its minimum value.
Tune in the station to its loudest
and. increase the value of this
condenser till the station becomes
very weak or even inaudible,
retune and-’ if necessary readjust
the neutralising capacity. Do the
same with the second H.F. It will
be found in many cases that the
value of the neutralising condensers
can be considerably reduced in
practice without the set going
nta oscillation, and the second
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on two;

Components

The components
construct this set are
zn-ther page, and provided
that parts of equal quality
are used it is not necessary
to adhere exactly to the
makes given. I would like
to- urge the constructor,
however, not to depart
from the walues given,
especially as regards the
detector and first L.F.
circuits. :

Drilling and Mounting

The only point in mount-
ing the components on the
panel (the first step in con-
structing this receiver) is
cutting the hole for the
milliammeter. This is most
easily done with a washer
cutter,

to be removed
number of small

it also has another use
which will be discussed later.

required to
given

aesean Xy sesresersvestesnssnanses sesvvnes

but if one is not avail-
able it may be done by marking:
out the circle of ebonite that has
and drilling a
holes so that

their edges just touch the circum-
ference of this circle. They are
then joined together with a small
file and the centre piece of ebonite
knocked out. The sharp points
of ebonite on the inside of the hole

trecssersans teecsccnnen .

Jack N1

1 aNODE OF Vg

A STUD SWITCH & Cyg

“LTERMINAL O OF CHOKE

@ MI/LLIAMMETER & ONE } A
*sioE oF Gy,

% 70L.T.swirer & L.T+8uUs 8aR
F1LAMENT oF V5

3 MILLIAMMETER & ONE ~ ) A
"SIDE OF C,o

Fug. 4 —Details of the dack switching
arrangements.

nn-nu..n---...---.n-- .......... rateesbesraarentencesne .

are then smoothed off with a small
half-round file, and the meter can
then be mounted by means of
three 6 B.A: screws and nuts.

A little difﬁculty may .also be

found in mounting the Indigraph
dial on the volume control, and the
best way of doing this is to place
a drop of Chinese white on each of
the two small projections which
fix the casing

of the indicator
so as to prevent itsrotating,
and then drop it over the
spindle carefully in the
correct position. The white
will then make two small
marks showing where the
holes should be drilled. A
suitable size drill is about a
6 B.A. clearance.

The ‘ Gang ’’ Condenser

It will be noticed that it
is necessary to .support the
‘“gang ”’ condenser, and an
examination will show a
hole drilled in the bottom
ebonite strip that runs
lengthwise along this instru-
ment. By placing a length

cereeeees of screwed rod through this
with a large washer and nut on the
under side the nut may be screwed
up till the weight of the condenser
is taken by th~ rod.

(Continued on page 765.)
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WIRING INSTRUCTIONS

Join contact 3of Jack 2 to —of m A:—of m Ato
one side of C10 : sameside of C10 to contact 4 of Jack 1.

Join 4 of m A to remaiing side of C10: same side
of C10to H.T. 4 3: H.'T. 4+ 3 to one side of C12.

Join terminal O of z te contact 3 of Jack 1.

Join terminal 1 of z to contact 1 of S 1.

Join terminal 2 of z to contact 2 of S 1.

Join terminal 3 of z to contact 30f S 1.

Join terminal 4 of z to contact 4 of S 1: contact 4 of
Sltoarmof S1: arm of S1 to contact 2 of Jack 1:
contact 2 of Jack 1 to one side of C9.

Join contact 1 of Jack 1to Aof V 4,

Join one side of S 2 to contact 1 of Jack 2: contact
lof Jack2to F + of V4: F + of V4toF 4 of V3
F + of V 3 to one side of winding of R 9, and F + of
V2: F4+ of V2toF + of V1.

Join contact 2 of Jack 2to F + of V5.

Join contact 4 of Jack 2to A of V 5.

Join remaining side of S2 to L.T. +:
H.T. —.

JoinGB2 + to L.T.~—:

LT 4 to

I..T.— to one side of R 5,

4 R4,C8C12 Cll, R3and to Barth: Earth to one
. side of R 2: same side of R 2 to one side of R 1: same
o side of R 1 to contact 2 of L 1, and one side of R6:
2o Same side of R 6 to onc side of R 8 : same side of R 8 to
o Temaining end of winding of R 9.

&, Join contact 5 of L6 to M2 of C6, and join flex
_:.: lead with wander plugonendtoM20fC68for GB 1 —.
e Join F 2 of C6 to one side of C7 and R 10: same
o side of C7 and R 10 to contact 3 of L. 6.

A Join M 1 of C4 to moving plates of C5: moving
i plates of C5 to contact 5 of L. 4.

= Join Flof C4toGof V2: G of V2 to contact 3
é_ of L 4.

"

Join one side of R 7 to moving plates of C 2: moving
plates of C 2.to moving plates of C 3: moving plates
of C 3 tocontact Sof 1.2

Join remaining side of R 7 to fixed plates of C 2:
fixed plates of C2to G of V1: Gof V 1 to contact3of
L2 ‘

Join fixed plates of C5 to A of V 2:
contact 1 of L 5. ]

Join contact 4 of L. 4 to remaining side of R 8.

Join contact Tof L3 to Aof V1: Aof V1 tofixed
plates of C 3. .

Join HT + 1 to remaining side of C 11: same side
of C 11 to contact 2 of L 5, and contact 2 of L3.

Join remaining side of R 6 to contact 4 of L 2:

Join contact 1 of L. 1 to one side of C 1.

Join other side of C 1 to Aerial.

Join remaining side of R1 to F—of V 1.

Join remaining side of R2 to I' — of V 2.

Join remaining side of C7 and R 10 to G of V 3,

Join remaining side of R 3 to F — of V 3.

Join A of V 3 to one side of R 11, remaining side of
C 8, and join flex lead with wander plug on end for
B3+ to Aof V3.

Join flex lead with wander plug on end for G B 1 +
to moving arm of R 9.

Join remaining side of R 11 to H. T. + 2.

Join flex lead with wander plug on end for B 3 —
to G of V4. !

Join F — of V 4 to remaining side of R 4.

Join G B 2 — to one side of R 12.

Join other side of R12to G of V5: G of V5 to
remaining side of C 9. ‘

Join remaining side of R 5 to I' — of V' §

A of V2 to

o e o oo ool e e o e o o e e o e e e e o e o el
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e FEEL,” - re-

ik marked the

General, as we

sat round the

jissananss

HE

T

] table at the meet-
ing of the wireless
club, “ that the
club should mark the festal season
in some way this year. It is now
nearly five years since we began
vur meetings, and though we have
had picnics and outings in the
summer time we have not so far
had much in the way oi a celebra-
tion at Christmas or the New Year.
Has anybody any suggestions to
offer ? 7

“ 1 propose . . . " criedd Admiral
\WVhiskerton Cuttle, springing to
his feet and sitting down again
with a thud. Of ccurse, he insisted
that it was I (notc the purity of
my English ; intimate asscciation
with B.B.C. announcers now malkes
it impossible for me to write ' it
was me ”’) who had tied his boot-
laces together. 1 explained that
if T was responsible I was in no
way to blame. On stooping down
to adjust one of my own laces
I had felt upon the floor what I
took to be stray leads. Naturally,
I had knotted them tegether,
for T have always been a tidy person,
Being, as you know, the scul of

jabantanaseis

) iy
&&%AM(%&...MWMI

A M‘//// &

leap. ““ T have a proposal to make,”
he said, ‘“ which I am sure will be
welcomed by every member of the
club. But meantime let me remind
vou of the wonderful rccord of
toil, of endeavour, of progress,
that has marked our five years’
history.”

I knew that once he was launched
on a topic like that the Admiral
was good for at | :
least half an hour. X
Feeling that I
should be able to
follow him better
if I had something
to lean wupon, I

drew his chair
gently towardsme
and placed my

elbows on the
back ofit. Having

DECEMBER, 1026

everyone patting him on the back
and telling him how they 2 ppreciated
his brain-wave about the dinner.
This so mollified our naval member
that when his powers of speech
returned his desire to say things
had entirely left him.

A Slight Interruption
A motion that there shoukl be_:s.

given a detailed
description of the
club’s doings from
the dav of its foundation,
Admiral at last got his suggestion
off his chest.

“What I want to propose,” said
he, “is that we should have a
New Year’s dinner, followed possibly
by a smoking concert.”

The proposal was received with
salvoes of applause and the Admiral
sat down feeling that he had made

a rcal hit.

the

»

A Hit
He certunly
made onc in

sitting down, for
so carried away
was 1 by bhis
oration that I
quite forgot to
replace his chair
and he smote the

soliteness I promptly got under
the table and untied the knot.

A Proposal
Whilst I. was there I observed
long ends dangling from Poddleby’s
boots, and just to teach the fellow

a lesson I knotted the round
the leg of the table. Having been
properly soothed, the Admiral

10se once more to his feet, though
Jhus time he was careful not to

To teach the fellow a lesson . . .

L L L R L R R R R T

floor with a bump
that shock the
building to its
very foundations. I sprang to
the rescue, and arrived face down-
wards upon the prostrate Admiral.
That idiot Snaggsby, who was
sitting on my left, bhad, if you
will  believe me, perpetrated
the fourth-form schoolboy trick
of tying my bootlaces tlogether.
Luckily I knocked all the wind out
of the Admiral, who was therefore
unable to say anything. We picked
him up and put him in his chair,

63 &

New Year’sdinner was put up by the
General and carriecd by acclama-
tion.

“ The next thing,” said our chair-
man, ‘“is to choose a committee
who will be responsible for the
financial and other arrangements.
I offered myself at once for the
post of treasurer. The General
was just dipping his pen into the
inkpot to write my name down
when Poddleby heaved himself
on to his hind legs. In some
unaccountable way the table was
drawn violently tcwards him and
he wviolently towards the table.
He arrived face downwards upon
it, his right ear catching the ink-
pot and overturning its contents
upon the General’s new Tattersall
waistcoat. With a neigh of wrath
the General started backwards,
flinging away from him his quill
pen which stuck, like one of Cupid’s
darts, into the back of Winkles-
worth’s hand. During the backward
movement of his chair its legs
came into contact with the leads
running to our new giant loud-
speaker which toppled from its
pedestal, the beil of the trumpet
completely bonnetting Professor
Goop. Thus rudely awakened
from a-reverie in which he had been
plunged the Professor ducked
violently forward, propelling the
table into the briskets of Dipples-
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wace and Bumpleby Brown, who
were cpposite him.

An Uproar

In a moment the whole meeting
was in an uproar. Some told their
neighbours at the tcps of their
voices exactly how to disarm the
Professor, who was inflicting with
his trumpet as many casunalties
as were orce caused by the jaw-
bone of an ass; others merely

. .- He'ddecided to dressAaIWaystha.tway. . .

lord in order to preserve a roof
over my head. Tt is surprising
to find how considerate one’s
fellow-members can be at timeés.

The Arrangements

We had hoped to hold our dinner
on December 315t so that we could
see the New Year in properly,
singing “ It Ain’t A Gonna Rain
No Mo’ with crossed arms and
all that kind of thing. It was found,
" however, that Mr.
Snuffham, the
proprietor of the
‘“Plateand Grid,”
little Puddleton’s
most fashionable
hostelry, had
arranged a dance
for that night and
that all the élite
! of Little Puddle-
- .. ton had already
) purchased tickets.
Even though we

Sertsrereserenaciinienettsiniitiitentiisttiiastatasanaacatsssiriasensann. ara wall south of

received swats from this novel but
effeciive weapon and collapsed
in heaps upon the floor. With my
usual presence of mind I switched
off the lights and retired hastily
into the street. At the end of about
half an hour when silence betokened
that the combatants were ex-
hausted I ventured back and turned
them on once more. Most of the
members, not excluding the chair-
man, were, I must admit, looking
a little secondhand.

High Finance

“ And now,” I said, with a bland
smile, “and now that you have
quite worked off your high spirits,
let us get down to real business.” In
a trice (whatever -a trice may be)
the meeting was reconstituted and
before you could have said ** grid-
leak ' we were hard at it discussing
the arrangements. DMuch to my
disgust T was not appointed trea-
surer, for there seemed to be a
feeling that it would be scarcely
fair to ask me to undertake any
financial responsibilities in connec-
tion with the club at a time when
I should clearly have my hands
full of private problems, such as
persuading my landlord that I
could not possibly pay the rent
until I had satisfied the demands
of the income tax man, and proving
to the income tax feilow that I
would 1nost willingly give him a
cheque were it not for the fact
that Imust write one for my land-

the border we do not like throwing
money away. Nearly every other
night in December appeared to have
been already appropriated for
some festivity or other, so we were
forced to choose the one vacant
evening, which was in the middle
of the month., This was a little
disappointing,. but as Snaggsby
pointed out, it did not really matter
so long as the right spirit was there.

us a surprise later in the evening.
In point of fact he provided us with
several, not the least of which
occurred when he threw off his
overcoat and displayed his cos-
tume ; his head seemed to have
become turned straight round, so
that he was looking backwards.
I learnt later that Mrs., Goop
had just installed one of those
mirror combinations which enable
you to see vour back when the
glasses are set at a certain angle
Finding them in this position
when he went up to dress, the
Professor had been a little puzzled,
and to make things come right he
put on the whole of his clothes,
including his boiled shirt, his
collar and his tie, back to the front.
He.was,however,so pleased with the
new arrangement, owing to the
accessibility of his coat-tail pocket,

‘that he told us that he had decided

always to dress in that way for ¥he
future. Another great advantege,
he told us, is that it makes the
insertion of one’s back collar stud
a matter of supreme ease.

One for the General

The next surprise was that
received by the General, who owing
to the possession of a gouty toe
kicks off his rightt shoe whenever
possible. Forgetting that little
Bingo was not present the Professor
had manccuvred a choice selection

If we held our .......... e e s
New Year’s
dinner a fortnight
or so early it

would give the
world yet another
proof that Little
Puddleton .is
never behind the
times. Considering
that I was not
on the committee
the arrangements
for the dinner
were made with
surprisingly few
Poddleby, who was appointed
treasurer, made the accounts
balance without making nearly
so much use as I should have
done of that very handy item
“ sundries.”’

hitches, and

A Novel Costume

On the great night we assembled
prepared. to do full justice to the
occasion, there was an air of sup-
pressed excitement about it all,
for Professor Goop had promised

635

. . . Bearing a vast packing caze. .

............................................... s

of turkev bones, trifte and pium
pudding under the table, most of
which had come to rest in the
General’s empty shoe. The expres-
sion which spread over the General’s
face was worth seeing and the
expressions which flowed from his
lips were distinctly worth hearing,
though they were in Hindustani,
when he essayed to replace hi-
footgear in order to rise to propose
the royal toast.

(Concluded on page 761).

'
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The Vast strides which have been achieved by wireless direction finding
and its greaf value to navigation are not generally appreciated by the

broadcast listener,

In this article, by one who is an acknowledged

authority on the subject, some very interesting details are given of this
important branch of commercial radio.

T is generally
known in a vague
sort of way that
wireless was used

in the war for
directing  Zeppe-

fins in their visits
to this country, in locating the
whereabouts of submarines
and evenin obtaining cxact
knowledge of the move-
ments of the German I'lcct
just before the battle of
Jutland, but few outside a
small circle of technical
experts know what is being
done now in this most
important application of
wireless signalling.

Two Methods

In general there are two
alternative methods by
which a ship can obtain
its bearing from a lanil
station. Inthefirstmethod
the ship transmits wireless
signals, and the land
station by means of special
receiving apparatus deter-
mines the direction from
which the signals arrive,
that is, the direction or
bearing of the ship from
the station. In the second
method the station trans-
mits wireless signals, and
the ship determines its bearing from
the station. )

Both methods can now be relied
on technically to give results
accurate enough for navigational

utilises

evesucsresesenrenn

purposes on the assumption that
the -signals travel in a straight
line from the transmitter to the
receiver, Over great distances,
however, the swnals do not travel
in a straight lme and in con-
sequence no reliance can be placed
on long-range bearings, cspecially

The Marconi direction finding equipment

the V24 and Q' type.

at night time. But, fortunately,
long-range bearings are not required
for navigational purposes, except
very occasionally as a rough indi-
cation of direction, so we can pass

636

low capacity tubular valves of
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on at once to the resuits which can
be obtained at short ranges. )

Short-Range Data

A considerable amount of data is
now available in connection with
this short-range work on waves
between 400 and 800 metres, and it
has been proved by expe-
rience that for distances
up to about 100 miles by
day and 50 miles by night
over sea the bearings
obtained are quite accurate
enough for all practical
purposes. When land in-
tervenes, the distancesover
which bearings can be
taken as reliable are re-
duced, especially at night.

Local Sources of Error

The formation of the
land, too, affects the path
of the waves, the fatter
and more open the better,
especially near the re-
ceiving station. There is
apt to be refraction when
the waves pass from the
sea to the land, and vice
versa, and for this reason
lines af bearing which are
nearly parallel to a coast-
line are unreliable. These
coastal errors cannot be
allowed for as they vary
with the wavelength and the range.
Finally, lecal causes of erroir may

arise, but the main fecr i thot if
apparatus, as now designed, is
properly fitted . and invetligently
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operated it can be relied upon to
give bearings accurate enough for
-navigational purposes up to ranges
of 50 to 100 miles.

Directional Reception

Tt is of interest to review briefly
the methods adopt:d for taking
bearings. For directional reception
a special receiver and aerial system
are required, and there are threc
principal types.

In the fived double-loop system
the aerial consists of two vertical
loops in planes at right angles to
one another, and in the receiving
apparatus a coil is rotated by which
the strength of the received signals
isvaried. The direction from which
the signals come is determined by
the position of the coil when the
signals are heard weakest.

In the rotating double-loop system
two small loops are employved,
placed at right angles to each other.
One of the loops is connected to a
switch whereby its connections

AR
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In this photograph of a ship's
chart room the D.F. apparatus
may be seen in the further

right-hand corner,

e o 0 0 b o o 0
0.0 0.0 0.0 0‘0 L) X

may be reversed. Bearings are
taken with this apparatus by ro-
tating the whole system until a
point is found at which the reversal
of the second loop, bv means of the
switch provided, produces no eficct.

In the votating single-loop sysicm
a simple frame-aerial is rotated and
the direction from which the signals
come is determined by the position
of the frame when the signals are
heard weakest. )

These three systems are used
respectively by the Marconi Com-
pany, the Radio Communication
Company and Siemens Bros,

Relative Accuracy of Installa-

tions
The accuracy of bearipgs ob-
tained by directional apparatus

installed at coast stations suitably
situated is of @ high order over
short ranges of 50 to 100 miles,
when errors should never exceed
two degrees except in those cases

where the operator is aware that

the bearing is unreliable and can

P o% o% o L0 L0 o
XXX EX XN ENENE X

so inform the ship. The three Post
Office direction - finding stations
have been giving a total average of
about 330 bearings a month to
ships since January, 1925, and
none of these has been shown to be
inaccurate.

Equipment on Ships

In ships there are greater diffi-
culties to be overcome, but the very
fact that some 300 British ships are
now fitted with directional re-
ceiving apparatus shows that it is
really of great value, and this
means that a high standard of
accuracy is Maintained under
ordinary sca-going conditions. Onc

directional receiver whicl, when
further developed, may prove oif
great value to ships. It is, indeed,
the nearest approach to a wireless
compass yet produced, as it is a
direct-reading instrument which
can be used by the navigator on
the bridge. This is still, however,
in the experimental stage, and it is
generally agreed that the directional
instruments now on the market are
best operated by a skilled wireless
telegraphist.

British Direction Finding
Stations

In this country therc are at
} present four stations which are in-

Creasssserresactsesreanntae

of the difficulties that ships labour

under, compared with coast
stations, is that errors may be
introduced by changing the position
of guvs, derricks, etc. There are
also fewer opportunities of taking
check bearings on known fixed
wireless stations, and, in addition,
errors may arise due to the
necessity of having to refer the
observations taken to the position
of the ship’s head as shown by the
compass at the moment when the
observation was taken.

A New System
Recently Mr. Watson Watt and
Mr. Herd, of the Radio Research
Board. have designed a form of

637

stalled with apparatus for deter-
mining the lines of  bearings of
ships, the Lizard and Niton on the
South coast, Cullercoats and I'lam-
borough on the East coast. The
Lizard is a mnaval station, but 1is
available for giving bearings to
merchant ships; the other three arc
Post Office stations, which are
specially established for the use of
merchant ships. The Lizard station
works on the 8oo metre wave, the
others on the 600 metre wave, and
a new 600 metre station is in course
of erection at Mablethorpe to re-
place the Flamborough station. A
charge of five shillings is made for
each Dbearing given to a ship.
These stations are very carefully
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The frame aerial used on a ship is quite small.

Above

may be seen the Siemen’s type, which takes the form
of a ring.
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calibrated every year, and bearings
are only given to ships in sectors
wherein the station is known to
give accurate results.

" Which Method is Better ?

As opposed to the purely tech-
nical advantages of installing direc-
tional apparatus at coast stations
there are other aspects which show
the advantages of having the ap-
paratus in ships. In-the first place,
if a mistake is made it is made by
the ship, and it is obviously much
better for the responsibility to be
with the ship than with the station.
Then, again, every wireless coast
station and every ship fitted with
wireless becomes a potential beacon
station, that is to say bearings can
be taken on any station or ship
which is transmitting wireless
signals.

This is, of course, an advantage

of the greatest importance, and

there have been many cases already
where- ships in distress Lave been
Tocated and -succoured by ships
fitted with directional receivers.
But over go per cent. of the British
ships which are fitted with wireless
are not fitted with directional ap-
paratus, some for financial reasons
and others because technical condi-
tions are not suitable, and for these
it is essential that direction-giving
stations should be mezintained at
suitable places on the coast.
Abroad, especially in the United
States, a number of wireless beacon

R ) \7 \/ \/ \J LR
0’0 0‘0 0‘0 0’0 O'G 606 C.\)
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stations have been specially erected
on shore to facilitate the navigation
of narrow waters,
such as straits
and estuaries,.
These stations
send distinguish-
ing signals for
definite periodsat
stated intervals
throughout the
twenty-four

R/ CARR X TR JK N )
0.0 0.0 0'0 0‘0 0.0 ‘.0 0‘0

One of the
Siemen’s D.F.
receivers with
the cover re-
moved. The
depth from
back to front is
only about
eleven inches,

hours. The wave-
Iengths employed
are usually about
1,000 metres and
the radius of
action of the
stations is con-
fined to. about
50 miles to a ship
fitted with a simple directional re-
ceiver. These beacon stations have
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proved very useful to ships fitted

- with directional apparatus, that is

to say, mainly the large cargo ships
and passenger lines.

Directional Beacons

The beacons so far considered
transmit waves in all directions
and are therefore only of use to
ships fitted with directional re-

| ceivers, but there are other forms

of beacon which when developed
may prove of much greater value as
they could be used by ships which
are only fitted with ordinary wire-
less receiving sets. These beacons
consist of directional transmitters.
In one form the transmissions take

-place from two aerials alternately,

and if the ship hears signals of equal
strength from each aerial it knows
that it is on a line of bearing which
the angle between the
aerials. This system, which is used
in the United States, but to a very
limited extent, has a range of
about 100 miles and is only of use
for a ship which wishes to proceed

T ervene

on a direct course to or from the
beacon station. :
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'WHAT DISTORTS
DISTANT RECEPTION?

BY Capt H.J.ROUND., M.C.MIEE.

Have you ever noticed the curious distortion which occurs during the reception of

certain distant stations ?

wondered why KDKA and other American stations suffer in this respect.

Those who are short-wave enthusiasts will no doubt have

This article,

written by the well-known Chief of the Research Department of Marconi’s Wireless
Telegraphy Co., will enable the reader to gain a clearer understanding of this

NE of the recent
discoveries in
wireless tele-
graphy and tele-
phony — par-
ticularly in wire-
less telephony —

has been the necessity for main-
taining a great constancy of wave-
length, and this for reasons
other than the perfectly
obvious ones of preven-
tion of interference with
other stations. This latter,
of course, is a matter of
great importance, but in
tlic main the compara-
tive counstancy, 7.c., one’s
ware must not move
outside certain limits,
is quite sufficient, but
such a constancy as this
implics is by no means
the type of constancy
that is required for the
working of tele;hony in
pariicular,

A Curious Phenomenon

Some years back it was
noticed in certain loug
distance receiving experi-
ments when the stations
being received were
power stations, such
as Carnarvon, Radio-Paris, New
Brunswick, Bordeaux, that when
tlie receiver was placed in some
position in which the transmitter
was at a distance of say, one-third
of the way round the globe in one
direction and twe-thirds in the
other direction, over a long period
of the daytime, a very curious
phenomenon  resulted.

These

puzzling phenomenon.

stations, of course, transmitted
ordinary Morse telegraphy and
very frequently this came through
perfectly clean, readable Morse,
and there was essentially no differ-
ence in the reception at that
distance than at a distance of a
few miles from the transmitter,
except the strength of the signals,

ine curious phenomenon waich the autnor
deals with is particularly noticeable in the
case of reception from American short-
wave stations.

essssaeciencese D R R P PR TR PR ) 0

but at other times of the day a
curious phenomenon occurred of
unreadable Morse.

Some experiments at once in-
dicated that what was happening
was that two sets of signals were
being received at the same time,
one coming the short way from the
transmitter and the other coming
the long way.

640

A Suggested Explanation

Now superficially it does not
seem that this should produce any
extraordinary result; the difference
in time that the wave takes to
travel one way or the other is so
very short that no effect should
have been noticed. What was this
peculiar unreadability due to then ?
At ifirst it was suggested
that the atmosphere or
some other factor was
continuously varying the
speed at which the waves
were travelling so that
sometimes they would be
opposing one another and
sometimes  adding, but
further experiments indi-
cated a much simpler
solution of the phenome-
non. The giant stations
sending  out the signals
were slightly varying their
wavelengths.

Wavelength Regulation

A station such as Radio-
Paris, whichis fed from an
alternator and inwhich tbe
signalling is performed by
throwing a load off and on
to alternator, is very diffi-
cult to maintain absolute
constancyin its frequency.

T.et us take it that the trans-
mitter sends a short dash. At the
beginning of the dash the speed of
the alternator will be at its highest :
at the end of the dash the speed
will be dropp:d. If thedashis long
enough the speed will no doubt get
quite steady, but in the initial con-
dition just after the key has been
depressed the speed is varying,
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One of the causeé of signal strength
variation is the fact that the wavelength
does not remain absolutely constant.

890 0ssses0ecsssrncreerescaerarasatetansrtastetottttinIntrisenetrrtobanta

which means that the frequency
of wavelength being transmitted
is varying. Now if this is taken in
coninnction with the fact that the
wave has to gn two-thirds of the
way round the world one way and
only one-third the other way, it is
fairly easy to see that the receive

is really receiving two aifferen

wavelengths at the same time.
Two different wavelengths mean
beats and thus we get a chopped
up bcating signal readable only if
we can reject one or the other set
of signals.

I we could find other cases where
signals are arriving at the receiver
by two different lengths of paths or
possibly several different lengths of
paths and at the same time the
frequency of the transmitter is
varying, we should probably get a
similar effect.

Night Reception

The transmission of broadcasiing
is naturally more important in the

nightime than in the daytime, and |

at night we are now practically
certain that at least at medium
distances, such as 100 to 300 miles,
part of the transmission arrives at
the receiver directly, and part of it
arrives due to some peculiar re-
flection at the vupper lavers of the
atmosphere, so that at the receiver
we have two sets of signals coming
in at the same moment.

Now, if these signals always
arrived by the same length of path
and the transmitter wave was
absolutely constant there is no
reason to suppose that they would
not always add more or less the
same way, but suppose we could
vary -rapidly the length of one
of the paths, the result would
be a varying strength of signal, due

WHAT DISTORTS DISTANT
RECEPTION ?—(Continued)

{0 the fact that
the two waves
would sometimes
add and some-
times subtract; or
suppose the paths
remained the same

length and we
varied the wave-
length, then we
should get the

effect of receiving
two slightly
differing waves at
the same time, and
instead of a con-
stant signal we
should get one
either rapidly or slowly varying.

Another Effect

Of course, it is quite casy to see
that even if the wavelength does
remain constant, if we shift the
position of the receiver for even
quite a short distance, if one of
the sets of received gignals is

3

at the transmitter; the result will
be variations on the two receivers
which are by no means synchro-
nous.

Telephony

Tet uws consider the constant
transmitter as being a telephone
one, and that it is being modulated
with a simple musical note. The
result of this modulation, as is well
known, produces three wave-
lengths, one of which is known as
the carrier wave, the other two
being the side waves.

Now in this case again, except
in so far as the reception of the side
bands of the carrier wave mav not
be of the same ratio as they were
transmitted, therée will be no
serious effect, because the result in
one’s receiver will be the same
musical note as was transmittec.:

Two Musical Notes
If the transmitter is moduldted
with two musical notes at the same
time, again these musical notes will

Signals from the high-power Morse station at Carnarvon,
in certain parts of the world and during certain hours,
have been found to be unreadable.

crssenees Masersaseesaanseistrsabesneastensenatans

coming at an angle downwards and
the other set is coming horizon-
tally, then the receiver will in
certain cases get signals added,
and in other cases there will be a
subtraction, and if now we imagine
we have two receivers at same
distances from one another and the
wavelength is varied in some way
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be received in their original purity
via this double path, but they may
not be in exactly the same ratio of
strength as they were transmitted.
The chances, however, are owing to
the fact that there are two side
waves for every mnote, that this
strength difference will not he
excessively marked ; but now
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suppose that in the act of modula-
ting our transmitter, some defect of
the transmitter causes the carrier
wave to wobble in wavelength at
the frequency of
the modulation
the result at the
receiver will be
very complicated.
Of course, actu-
ally there will be
modulation of
strength aswellas
this modulation of
wavelength, but
for the sake of
simplification of
the problem, let
us consider that
we can eliminate
the alteration of
amplitude and let
the alteration
only wobble the
wavelength  and
let that wobble
of wavelength be
very small indeed.

Tuning

Now at the re-
ceiving end you
are tuned with a
receiver which has
aresonance curve.
If that resonance
curve is fairly flat this slight change
of wavelength will not be noticed as
a change of amplitude, so that you
will not hear it, but if the receiver
is extremely sharply tuned you
would get a musical note. If at

the same time we permit the trans- |

mitter to have an amplitude modu-
lation as well, we should be liable
to get these two notes adding or
subtracting, depending upon the
position on the resonance curve we
were actually sitnated at.

Amplitude Changes
This effect can actually be
noticed near an old-fashioned
transmitter- in which no care has
been taken to prevent the carrier
wave varying with the modulation,,
but let us suppose that our receiver

is a fairly flat tuned one, and going,

back to the case where our modula-
tion is now producing wave wobble
and not amplitude wobble, it is
easy to see that, due to the two
paths of reception, the wave wobble
will be converted at the receiver
into an amplitude wobble, and this
effect could take place apparently
with comparatively small change

of wavelength—so small that it is
almost undetectable by any other
method.

If on top of this reception by

keep the frequency constant.
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wave wobble we have ordinary
reception due to amplitude modula-
tion, and we combine the two effects
and imagine it not only happening
with the carrier wave but the side
waves doing it as well, one can
easily understand how  quite
unintelligent speech and music can
arrive at the receiver.

Short Waves

These effects, I believe, were first
noticed on short waves, such as
100 metres in some experiments of
my own over the North Sea in 1921.
They were afterwards observed on
broadcasting in cases where the

‘transmitter was. not provided with

a master oscillator, and they have
been -observed by a very large

.number of people on the trans-
.atlantic wavelengths such as ‘the

broadcasting from KDKA. In the
case of thesz shorter waves it is
probably not entirely sufficient to
keep the wavelength constant by
means of a master oscillator owing
to the fact that some reaction from
the main transmitter to the master
oscillator is liable to occur and the
recent introduction of tuning fork
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and crystal control is giving a
much better solution of this diffi-
culty.
Slow Variations

It is not quite
certain yet, how-
ever, whether the
whole of the dis-
tortion of the long
distance tele-
phony is due to
this wave wobble.
As 1 explained at
first it is possible
for the different
frequencies to
come in at the
wrong amplitude,
but this is not
liable to do more
than make the
quality  slightly
peculiar. Slow
variations of
wavelength  due
to other causes
than modulation
are liable to pro-
duce fading re-
sults other than
thosewhich would

At the French broadcasting station, Radio-Paris, the be produced by
system employed renders it a very difficult matter to

the slight change
of lengths of the
paths of the difter-
entravs. Infact,
for telegraphic purposes, it is found
a slight advantage to permit a wave
wobble, so that if at any moment
any one wavelength happens to be
just balanced out at the receiver
another wavelength is arriving
which is of good strength.

Morse Reception

Those who are in the habit of
receiving Morse on short waves over
long distances willhave noticed that
there seems to be considerably
greater steadiness of the wobbly
waves than of the pure continuous
waves. This seems, however, to be
rather a crude solution of the fading
problem. It would probably be
nicer to send two waves each pure
and going mnear together and
arrange the receiver to receive

.Loth. They can be put sufiiciently

near to be considered as one wave-
length.

Such a solution for tclegraphy
is also possible for telephony.
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Full constructional details of a two=valve set for short waves which is

simple to make and which requires no great skill in operating.

In

the early tests, which were conducted under average conditions, nine
American stations were reccived in twelve minu‘es on this receiver!

AE namber of
stations which are
now sending  tele-
phony on  the
waveband be-
tween 25 and 8o
metres render a

deseription of a short-wave set
of interest not only to the keen
experimenter, but to those whose
activities in the past have becn
confined to stations on the broad-
cast band. From opinions ex-
pressed by colleagues interested
in radio the chief objections to
listening on short wavclengths ap-
pear to be the Morse code and the
late nights, or perhaps it would be’
morc correct to say the early
mornings, necessary.

“These then, and others who think
the same will doubtless be interested
to hear that there are quite a
number of telephony stations to be
heard on almost any Sunday morn-
ing, and again on Sunday evening,
betwecen six and ecight p.m., mostly
amateurs, of course, but, neverthe-
less, very interesting.

Stations Heard

To give some idea of the capabili-
ties of ‘a short-wave set under
fairly good conditions an extract
from a log of stations received with
the “ America Two” is given.
Not less than 17 American stations,
two of which were telephony, were
received in quite a short time late
one Saturday evening.

Tle short-wave station of WGY,
which has an independent call sign
of U—2XAYF, was heard on this

particular evening sufficiently clear
to pick out noises in the hall, the
transmission being relayed from a
public hall in Buffalo.

Easy to Construct

Perhaps many would-be con-
structors imagine that to receive
on short-waves calls for the use
of complicated apparatus. Such is
not of course the case, and providing
care is used in the construction,
no difficulties whatever are likely
to be experienced.

Using the Cross-Coil
Without going any further into
the many cdvantages of having a

short-wave set, it is proposed to
describe in detail the construction of
the “ America Two,”” which is illus-
trated on this and following pages.

Tirst a few words about the
general design of the set. As is
probably known, short-wave coils
do not consist of many turns of
wire, and in view of the ease with
which coils can be wound on an
“ X former the employment of
the cross-coil in the present receiver
is a useful feature. Incidentally,

coils wound in this fashion are very
efficient, as may be gathered from
the results which lLave been obe
tained on this set.

The short-wave coils are mounted in the three sockets
at the end of the special panesl,
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“ AMERICA TWO ”—(Continued)

The ‘“America Two" finished, with coils and vaives in position,
coil which functions as an H.F. choke.

Sessssessrssanans essessernsrassnenna assase

Another point, and one which has
been observed in order to keep the
cost down, is that in the original
set no cabinet has been used.

The circuit is quite straight-
forward, a plug-in coil being used for
the radio-frequency choke.

sesasnssessarcnsaas tesesrsane trssasrsasany titeervesassrans

N Components
The components required, to-
gether with the makes used in the
original set, have been listed all
together elsewhere in the article
for the convenience of readers
when ordering.

Srsiseeanscsasctcacirrenrss e rsaans

‘There is no reason |

Notice the plug-in

seersservevae

why components different from
those specified should not be used,
providing they are of reliable
manufacture, but in any case, the
condenser tuning the grid coil
requires to he of the slow-motion
type. The very careful tuning

-ﬂ--ﬂ-##@M@#MM######@@M######-}f--:":-v-:--l--ﬁ--‘-b-:‘-#-ﬂ-d--ﬂ--ﬂ":-(--ﬂ-#-:-'ﬂ":--ﬁ"C"E"ﬁ'

oL

< Extract from Log on Saturday and Sunday, November 6th and 7th '5'_
. Ys &
g Calls heard — British telephony heard :— g

:3TR, U:3AUV, U:3BA, U:8AHK. . .

& U270, U :80C0, U 1 JCIN. U 215, G.SUW (Wolverhampton). <
o U: ICKP, U:2CNS, U: [ASU, U: ICJH. G.6TX (Epping, 3} watts). L]
E U:8BUY, U:1XV, U:8MC. G.5DT (Crayford). E
< Telophdnly he‘a.rd from :— G.5TZ (Isle of Wight). <
oL Berlin (159°). Cards will be exchanged with any of thc above who 4=
< TU: 2XAF (WGY) (45°). care to QSL to the author. e
g KDKA (163°). g
-ﬂ'-G--Q--C--:--!--ﬂ--:--:--:"M--H--:--:--&--:--’.'--'--d--ﬂ--’.‘--ﬂ--ﬁ-+-§--ﬂ-++-Q--:--:-*:--Q--:--!--:--:--:--:--C--!--ﬂ--ﬂ-c-###-ﬂ--:--ﬁ--b--:--:--’:r-’:-
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THE “AMERICA TWO "—(Continued)

necessary to tune in a station on
short waves calls for the use of a
condenser upon which very minute
adjustments are possible.

Drilling the Main Panel
When all components have been
gathered together, drill your main
panel to conform with the dimen-
sioned drawing shown in Fig. 3.
It should be remembered, of course,
that if you are scribing your panel

on the back (the correct way) that

the layout shown should be re-
versed.

With the panel drilled, before
mounting any components thereon,
fix it to the baseboard. The
thickness of this latter is such that
ample support is obtained without
the use of panel brackets. The
panel components may now be
mounted and also those which are
secured on the baseboard. I
would perhaps be as well to mention
at this juncture that the arrange-
ment adopted in the original set
has been carefully worked out and
should be closely followed.

The Sub-Panel )

No doubt the fixing of the sub-
panel on which the coils are carried,
does not look to be an casy job;
even sc, it is certainly not difficult.
Drill first the holes required in
this sub-panel, the positions of
which can be obtained from the
wiring diagram, after which proceed
with the mounting as follows: If
Glazite is to be employed as in the
original set then in each packet
will be found a wooden packing
rod, which, cut intosuitablelengths,
suits admirably for mounting pur-
poses.

Failing this, then some round
wooden rod about 3-16 in. in
diameter should be obtained. The
actual mounting consis‘s of holes
dritledd into the sub-panel into
which are wedged four legs of
equnl length, say, about 3} in.

TOP LINE OF
BASEQOARD Y
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Fiz. 1.-1’-Whe’n it is desired to make the special sub-
panel, all dimensions for drilling can be obtained

from this figure.

-(Biueprint No 186b.)

wpewin R e el fe ool R e o el e fea o e e e el afn e n e o e e e o

to top socket on sub panel.

to L.T. - terminal.

e b AL LD De D D Do Dl ol i

Join remaining side ot C3, R 3 tc G of V' 1.

Join ¥ — of V1 to one side of R 1.

Join F — of V2 to one side of R 2.

Join remaining sides of R 1, and R 2 together, and

Join moving plates of C1 to F + of V 1, and V 2,
to centre socket on sub-panel, and to L.T + terminal.

Join L.T. + terminal to H.T. — termin-1.

Join bottom socket on sub-pavel to moving vanes of

2,
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WIRING INSTRUCTIONS

Joia fixed plates of C 1 to one side of € 3, R 3, and

Toin fixed plates of C2 to one side of R.I'. choke
and to A of V 1.

Join remaining side of R.F.
transformer T1, T2,

Join I P on transformer T1, T2 to H.T. 4- 1 terminal.

Join O.S. on transformer T 1, T2, to Gof V 2.

Join A of V 2 to contact No. 1 on jack.

Join contact No. 2 on jack to H.T. 4+ 2 terminal.

Join pieces of flex equipped with wander plugs to
I.S. on transformer T 1, T 2 and to L.T.— teriinal.

Join C1 condenser screen to Earth terminal on
sub-panel.

oo e e o o o e e e o o e e o o e e o e e e e e e e e el

choke to O.P on
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Corresponding holes are drilled in
the baseboard in the position
indicated, into which the ‘‘legs”
of the sub-panel are wedged, but
prior to finally mounting, the
necessary sockets and terminals
should be secured in position.
The rods at each end, when it is
desired to finally mount the panel,
should be coated with a strong glue
so that once in position the platform
will remain quite secure.

e e e e o oo e el e e e e o
&
= : COMPONENTS REQUIRED

One Oak Baseboard,

(Ormond Engireering Co., Ltd.).

One Ebonite Pancl, 8in. by
(American Hard Rubber Co., Ltd.)

133 in. by 12in. by lin.
One Variable Condenser, S. L. F. type ‘00025,

DECEMBER, 1926 .
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Fig. 2—The special homa-made * cross-coil "' used in this
rcceiver is represented at Ly, L.,

12in. by % in.

McMichael, Ltd.).

Two Filament Rheostats,

One Baseboard Coil Mount.
Omne Single Circuit Open Jack, and Plug.
Wireless Telephone Co.).

30 obms each. (L~

(Beard & Fitch).
(Ashley

One Square-Law, low-loss Condenser -0003. (Crmond
Engineering Co., Ltd.).

Two * Etherplus”’ Anti-Vibratory Valve-holders.
(M. & A. Wolff.)

One Grid-Condenser and Leak, ‘0003 and four mogs.
(Dubilier Condenser Co., Ltd.).

One ““ Eureka Concert-Grand,” L. ¥. transformer,
first stage. (Portable Utilities Co., Ltd.).

Five Belling Lee Terminals, marked L.T.4, L.T. —,
HT. -, HT.+1 and HT.42. (Belling & Lee, Ltd.).

" Cross-Coil ” formers. (Burne-Jones & Co., Ltd.).

One “ Decko’” Dial Indicator. (A. F. Bulgin & Co.)

Some valve, sockets and pins, picce of Ebonite
6} in. by 3}in., and smaller picce for terminal strip
5in. by Zin.

Two terminals, type W.O.

Glazite. (London Electric Wire Co., and SmithsLtd.)

i e Tkl s S L e D e

Wiring -Up
The wiring is perfectly straight
forward, and. as an additional
guide the point-to-point connec-
tions are given in writing. It is
essential that all joints and con-

“sccssesecssnsarsnscassseansans

[

nectionsshould be thicroughly sound,
since the set is i be used for
receiving really ligh -frequencies,
and a bad joint may ctier a very high
resistance.

Terminals are not provided for

2*

> &
B S—T— A—

Y

2"

Fig. 3—The drilling dimensions of the front of panel of
the “America Two.” This is free Blusprint No. 185a.
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the grid-bias battery, and in their
place flex connections terminating
in wander plugs are used, as is
indicated in the wiring diagram.

Making the Cross-Coils

There now remain the coils to
be made to complete the receiver.

To start with, wind on twelve
turns of No. 22 enamelled wire in
the following manner: Secure cna
end of the wire to the hole drilled
near the centre of the former for
this purpose, and missing the first
slot from the centre in each arm,
wind on three turns spaced about
¥ to } in. apart. Proceed by
winding on three further spaced
turns in the next slot.

The Filament Tapping

With the first six turns on the
former a tapping should be made,
after which continue by winding
on a further six turns, putting as
before three spaced turns in each
slot.

The method of mounting the
coil can best be followed from the
detailed drawing, three valve pins
and a piece of ebonite being used.
It should be notcd that the pin
connections must be mode in such
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a manner that when the coil is
plupged into its sockets, the grid
winding L, consists of the outer
winding.

The size of the aerial coupling
coil to give the best results is
really a matter for experiment,
but a start can be made by winding,
say, six turns of No. 22 enamelled
wire on an approximate diameter
of 3 in. This is best done round a
jug or similar *‘ former,” the wind-
ing being held together when
removed from the ‘ former” by
thread.

This coupling coil should be tied
on to a piece of stick cut at one end
so that it will just fit into any one
of the three valve sockets on the
sub-panel.

Early Tests

No aerial or earth will be required
for the early tests, and accordingly,
connect up the batteries and insert
necessary valves and the cross-coil,
It is advisable to connect up the
L.T. battery first to test if the
filament circuit is correct.

Regarding valves to use, any

general purpose dull-emitter may
be used for V,, while a valve of the
small power variety may be used
for V,. Tor these tests an H.T.
voltage of 36 volts should be used
on V,, and, say, 8o volts on V,.

With the 'phones connected, insert
a No. 6o coil in the radio-frequency
choke socket (the one used in the
original was a Lissen, although
any reliable make will do). Turn
on the two valves and with the
reaction condenser (C,) at its
maximum capacity and the grid
tuning condenser (C;) at its mini-
mum setting touch the grid socket
of the cross-coil. If a sharp *‘ click
is heard upon touching and with-
drawing the finger, then the set is
oscillating and the grid tuning
condenser should be moved from
its minimum to its maximum
position, applying the finger test
periodically during the process. A
click upon touching but xo click
upon withdrawing the finger from
the socket mentioned is an indica-
tion that the set has stopped
oscillating, and accordingly the
voltage on the anode of the detector
valve should be increased. Gener-
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The disposition of components on the baseboard has
been carefully worked out, and readers are recom-
mended to adhere to the original.
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Fig. 4.—String is used to
mount the *x’ coil on to

the home - made
base.

sessesencans Cerrrererereasans sertecrsevenreneanit

plug-in

ally speaking, however, 30 to 36
volts will be sufficient for.V,.

Using the Aerial

The receiver is now quite ready
for use, and in fact it is quite
possible that some C.W. signals
have already been received during
the early tests without any aerial
or earth attached !

Connect the aerial and earth
leads to the appropriate terminals
on the sub-panel and also connect to
these two terminals the two ends
of the coupling coil. Now place the
coupling coil as near to the grid
coil as possible, but at some point
(depending upon the size of the
aerial) the set will stop oscillating
and so, of course, the aerial coil
must be kept just sufficiently far
away to allow the receiver to
oscillate quite normally.

Searching
With the set just oscillating,
very slowly turn C, until a carrier
wave, or if you can read Morse,

-until a C.W. station is heard. In

the case of the carrier wave of course
this should be resolved by de-
creasing the capacity of C, until
the set just stops oscillating.

When the band covered by the
six-turn coil has been * explored,”
a further coil can be made by
winding, say, 24 turns on another
former, taking the tapping at the
centre as before.

. The Reaction-Condenser
"~ It may be found when receiving
telephony stations on short-waves
that ““ hand-capacity ” effects on
the reaction condenser are rather
noticeable, in which case an exten-
sion handle should be fitted,

In conclusion, readers’ resulls
and experiences with the *“ America
Two” would be interesting.
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whichh  was mentioned in these
notes last month, is to be dis-
cussed by a special comunittee.
Not much can be done until
the problem of providing alterna-
tive  programmes  has  been
satisfactorily settled, so that listeners can
have free choice between entertainment and
instruction.

It would appear that the education of those
who are of ““school’” age is not so desirable
as adult education.
Though the subject is
certainly controversial,
it appears doubtful
whether any extensive
programmie of lectures
to fit into the cur-
riculum of existing
schools can do much
real good. Merelv
talking to a class,
whose members have
no opportunity of
asking questions as
and when ideas and
difficulties occur to
them would Le a poor
and inadequate form
of “teaching.” QOcca-
sional  lectures  on
special subjects are
perhaps worth while,
especially since promi-
nent men, who are
specialists  in  their
own particular line, are
by means of Froad-
casting able to talk to thousands of school
children, whereas they could not find the oppor-
tunity to visit personally more than a small
number of schools,

U S —

to “fading.”

HE proposal for o radio university,

According to reports the commencement of the
new ‘‘Beam '’ Service between Bodmin and Canada
suffered an interuption of service, due, it was stated,
The above photograph shows the
apparatus used in checking up the constancy of
the transmission.
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OME comprehensive scheme of adult educa:
tion appears much more feasible, and
there can be no question that the experi-

ment is at least worth trying. There will always
be those who will say “ We don't want more
talks,” but the development of the alternative
programme system will enable them to satisfy
their own needs. To use broadcasting, which can
reach so many people at such small cost to them-
selves, merely as a means of providing entertain-
ment, would be wasting the opportunity which
exists of cstablishing a service of national utility.

o o

o

IN the plea which

was put forward

a few weeks age
for Government cou-
trol of television appa-
ratus and its practical
use it was claimed that
the development of
this invention might
easily lead to chaos
and disaster. It is to
be presumed that the
risk attendant on the
widespread use of
television would the
that of being ‘‘ over-
looked ” during a
private ‘‘ view ' of a
friend. It certainly
would be disconcerting
to think that some
complete stranger
might be able to sce
you and your sux-
roundings, happening

to stumble on the wavelength which you were

using.
It appears that the impression was created in
some quarters that anyone with television receiving
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apparatus would te able to look into the houses
of his friends (and enemies} as freely as though
he were at their windows. If such was the true
state of affairs, and no television transmitter were
needed at the other end, the best place for the
whole invention would T:e the Fottom of the szea!

- -

HE “ Phoucfilm,” which can now be heard
and seen by the public in London, is un-
doubtedly effective. The system used is no

novelty ; a demonstration was given in this

o

T is curious that at least one country in Europe,

- namely Greece, has as vet no broadecasting

service. As to the reason for this state of

affairs one can 'only speculate, but perhaps the

Greeks have the glories of the past too much

in their hearts to face the prospect of crecting an
aerial on the Acropolis at Athens !

The number of people who own sets in CGrecce
cannot be large, since the regulations are severe.
Amateurs are allowed to work transmitting and
receiving apparatus below 300 metres. but a
range of only about 235 miles is permissible.  Re-

ceiving permits are also

country three years ago.
A sensitive photoelectric’
ceil converts the “shaded”
sound record on the edge
of the ordinary kine-
matograph  film into
electrical ~ encrgy, an
amplifier  subsequently
supplying sufficient value.
for the loud-speaker.

The synchronisation of
scund and action is to
all intents and purposes
perfect ; it flavours of
the uncanny at the first
hearing. A good deal
remains to be done,
however, in the matter
or reproduction.  The
films “ heard ” recently
were distinctly “ wooden ™
in tone, and gave rather
the effect of a very well
synchronised film and
gramophone record.
Musical instruments ten-
ded to lose their dis-
tinctive quality, thoush
speech was not affected
to the same extent.

£ £ e

issued, to Hellenic citizens
only, but frame aerials
musi be used ; the wave-
length range must not
go above 2,000 metres
and sets which can oscil-
late are forbidden. What
a paradise for the owner
of a “Solodyne” on
holiday !

< o <

LTHOUGH no defi-
nitc dates have
yet been fixed, 1t

scems  likely  that some
attempt will ke made
to exchange programmes
with America this winter.
Mr. David Sarnoff, of
the Radio Corporation
of America, paid a visit
to this covntry earlier in
the year, and negotiations
for the cexperiment were
commencedat that time.
One of the American
short wave stations will
probally be picked up
Ly the B.B.C. andrelayed

to listeners, while

CCORDING to a Daventry will provide
statcment made by The radio hut and one of the aerial masts of programmes for the
Mr. J. Walsh, theBureauof Standards’laboratoryatKensing- 17SA. It will be in-

Free State Minister for
Posts and Telegraphs, a

ton, Maryland. The laboratory is intended for
the study of ‘“fading '’ and static disturbances.

teresting to see how the
long and short waves

—

complete  broadcasting
service is to Le developed in the Irish Free State.
The ideal which the B.B.C. set before themiscives
of giving the possibility of crystal reception to
the whole country is to Le pursued in the Free
State as well. It is expected that the comuplete
system of stations will ke working in about fifteen
months.

Under the new wavelength scheme, the Cork
station has been allotted the wavelength of 400
mietres, sharing this wave with nine other stations
in different parts of Europe.
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compare in rcliability,
fading, and freedom from distortion.
£ o o«

NOTABLE achicvement celebrated Jast

month was the completion of the equip-

ment of London hospitals with wirel ss
installations. It is stated that since May, 1925,
122 hospitals have been fitted with wireless, the
apparatus including 479 loud-speakers and 13,456
pairs of head telephones. These figures &y to
Lcndon only; many hospitals in the provinces
have been similarly equipped.
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MATEURS who
live at a distance
of 10 miles or so
from their local
station probably
have little idea of
the conditions for
reception prevailing much closer in.
The writer is situated about one
mile north of the 2L.O aerial, and
with an aerial of only moderate
efficiency, about 8o ft. long, one-
third of this length being indoors,
can almost hear the London pro-
grammes without a receiver !

Actually a single valve with the
aerial and earth connected to grid
and filament respectively will bring
in 2LO at reasonable telephone
strength, though it requires a No. 35
coil to tune the aerial
properly to 2LO’s
wavelength., A good
crystal set will give
signals which are audi-
ble on a loud-speaker,
though of course not
exactly whatis usually
described as ‘‘ loud-
speaker strength.”
Again, signals can be
made comfortably
audible on an L.I%.
amplifier with the
detector valve
switched out.

It will be obvious
from this that the
cutting out of London
in order to receive
other stations is a
considerable problem. -

The Original Set

An opportunity to try the Elstree
“ Solodyne *’ under these conditions
was welcomed, the set used being
the original set made at Ilstree
and exhibited at Olympia. The
valves used were of the 6-volt
type. i

Balancing

When the set was connected up,
the *“ gang”’ control tuning coadenser
was not - correctly balanced, and
the neutralising of the H.F. stages
had to be carried out. Rough
balancing of the tuning condensers
brought in 2LO at overpowering

artearannens

sy

experiences with the
Elstree Star set close up to the local stafion.

vl o e o e e o o o o o o o e o e o e o e o e o o e o cmee i afnafn efm
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strength. Neutralisation was carried
out with the greatest of ease, no
difficulty being experienced in
finding ‘‘silent points” on the
neutralising condensers. On rotat-
ing the tuning dial after this with
the reaction condenser at a mini-
mum, it was found that oscillation
occurred between o and 5 degrees.
No alteration was made to the
neutralising condensers, however,
and in fact this was not necessary,
since when the triple condenser
was correctly balanced the set was
perfectly stable over the whole
range.

Reaction Control
The balancing operation needed
some care; it was actually carried

The Elstree ‘*Solodyne” with the coil
screens removed.

out on the transmission {rom New-
castle.  When once the correct
settings for the, condensers- had
been secured, it was found that the
reaction contro}l, which. previously
had "been inclined to be “ ploppy,”
became delightfully smooth, a con-
siderable. build up in the signal
strength of distant stations being
possible with its aid.

Aerial Tapping

The aerial was tried both on A,
and A, terminals, and the end
variable condenser set to suit in
each case.  The A, terminal proved

G360

DECEMBER, 1926

-!"E":-':'-ﬂ--ﬂ--ﬂ--:"?-:'-:"l--}-:-'!":--:":"i--:":-':":-'if'l--'.‘-'l":"l“?'?':--I--:":-'!--:-‘:-':-{":":-{'-:--!“:--i-':--ﬂ--ﬂ-':-'ﬂ“i"ﬂ'g

THE “SOLODYNE” AT ONE MILE FROM 2L0
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the best, so that “the condenser
was finally adjusted for this tapping.

Searching

Searching was carried out as far
as possible without recourse to the
carrier wave method. By setting
the reaction condenser suitably,
station after station could be
located. Telephones were not
used at all, the loud-speaker, of the
paper diaphragm type, being situ-
ated about 6 ft. away, at the other
side of the room,

Distant Reception

After half-an-hour spent in iden-
tifying some of the distant stations,
the ability of the set to cut out 2O
was tested. This station was strong
at 40 degrees on the.
dial, being then, of
course, far too loud
for a small room,
except with the
volume control set for
minimum  strength.
At 35 and 45 degrees
only a faint trace of
2LO could be heard,
Bournemouth (46 de-
grees) being tuned in
quite free of London.
Manchester could. be.
heardthroughLondon,
but the latter .practi-
cally drowned the
: more distant station.
: During the evening
27 stations were
identified on the loud-
speaker, more than
half of these giving
really excellent volume, making
it possible to get the full enjoy-
ment from any one of a wide selec-
tion of B.B.C. and foreign pro-
grammes, When a station had
been found, a slight increase in the
reaction condenser and the very
slight re-adjustment of the tuning
control brought up the signal
strength in a remarkable manner.

It was found to be worth while
to spend some time in accurately
setting the sections of the ‘‘gang’”
condenser in tune, since both the
signal strength and the control of
the set were much improved.

A, V.D H

sussscnsesacens
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Although we are accustomed to regard “fading” and freak results as
being phenomena essentially connected with broadcasting and short
wave work, they were actually observed in the very early days of
wireless and were responsible for many extraordinary results af sea.

that
) Mo D ERN
j WIRELESS
are fam-
iliar with
what has
bec. m: rorularly known
as ‘“‘fading,”’ yet not
alwayswas this same effect
known by that name.
Those readers who have
listened on short waves
or those who are in the
habit of tuning-in the Con-
tinental stations will have
already. experienced that
pcciliar effect of a signal
dving away to inaudibility,
in some cases, and feeble
strength in others, and
the slowly coming back to
normal ; indeed in many
casesincreasing in strength
to a volume above normal.

An Early Experience
In the days before the
war this same effect was
often observed by ships at
sea, though thesignals were

HERE is no doubt
reader: of

of course morse symbols ; all ships
in those days worked upon a wave-

When the old station at Poldhu was
working, ships at sea sometimes had to
contend with very severe fading during the
reception of Press news. This effect was
most marked in mid-Atlantic and appeared
to be shared equally with the station at
- Cape Cod.

631

length of approximately 600 metres,
and it was possible with an ordinary

receiver to hear several
ships working at the same .
time, some of the vessels
being west, others east,
and still others north and
south. Many times in the
North and South Atlantic
Oceans one could listen to
a ship, say, several hun-
dred miles away in an
easterly direction when sud-
denly thiswould fadeaway
to wery feeble strength,
while there slowly came
into andibility a wvessel
which previously was be-
vond audible range. Thus
a sort of swinging or see-
saw effect could be often
observed and usually the
dying away and increasing
signals were from wvessels
in opposite directions.

Long Wave Effects

When the old Poldhu'
station used to send out
Press news to ships on aloilg
wavelength one used often
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to find that in mid-Atlantic his sig-
nalswould fadeawayand thenreturn
in a most exasperating manner, and
though experienced in receiving
under tl¢.c conditions it was not
always that Poldhu could be read
without losing some of the news.

On the American side of the
Atlantic a station named Cape Cod
used also to send out news and at
certain periods of this station’s
and Poldhu’s transmissions the
two would be working at the
same time though not upon the
same wavelength. On one occasion
the writer tried the effect of
tuning in Cape Cod during a time
when Poldhu was just about to
fade, and strangely enough Cape
Cod was increasing in strength ;
some little time later Cape Cod
began to fade, whereupon Poldhu
was found to be coming back
again,

A Rare Occurreixce

An interesting feat in connection
with fading was performed in the
winter of 1914, during the month
of March, when the late Lusitania
was about to leave the River
Mersey on her trip across the
Atlantic, and though the perform-
ance was then unique it has been
repeated many times since by
other stations. The Lusitania’s
operator noted that signals were

really good on
the particular
evening, when
suddenly he heard
the station at
Cape Race call a
vessel somewhere
in mid-Atlantic.
As there ap-
peared to be no
one working in
the immediate
neighbourhood
the operator of
the Lusitania de-
fied all rules and
regulations and
called Cape Race
in awild hope that
hemightbeheard.
No sooner had he
finished his call
than Cape Race
replied asking for
the usual particu-
lars  exchanged
between ship
and shore on their
first estab-
lishing communication. The ex-
change of signals was kept up for
some minutes before Cape Race
faded away for good, but since
the Lusitania was then only fitted
with the relatively insensitive in-
strument known as thce magnetic
detector, it is rather wonderful that

In the Adriatic, signals from the shore station at Lizard
Point would rise and fall in volume on most nights in a
manner peculiar to this station.
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In Japanese waters the * swinging’ phe-
nomenon causes considerable annoyance
to vessels at sea.
in the 'phones one minute, Penang may be
there the next, even though the receiver

Whereas Choshi maybe

be untouched.

she could even hear Cape Race
at all,

In the Mediterranean

Another interesting pre-war ex-
perience was the peculiar behaviour
of the station at Lizard Point to-
wards ships trading between ports
in the Mediterranean and Adriatic
Seas. Though for the most part this
station was inaudible there were
times when the signals would be-
come andible and then slowly build
up into really loud volume ; so much
so in fact that stations much nearer
were often jammed out.

At the top of the Adriatic, off
places such as Fiume and Trieste,
the Tizard was always in night
range so far as reception was con-
cerned, and one could hear him
first fading away and then increasing
in strength with extraordinary
rapidity, though therc appeared to
be no systematic time period either
for the duration of the fading or
time between the end of one fading
and the beginning of the next.
Though there were several other
United Kingdom stations which
could be heard, none seemed to
fade as did the Lizard in this
particular locality.

In the same part of the world
one could also hear the station at
Cadiz working sometimes at really
loud strength and slowly dyving

(Concluded on page 747.)
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WHAT ARE TH
LIMITS OF HF.
AMPLlFlCATION
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How far can high=frequency magnification be developed ?

WIRELESS

Will

the long=range set of the future employ an increased number of H.F.

stages?

In this interesting article Mr. Reyner deals with some

of the difficult problems wzth which set designers are faced.

QUESTION
which will have
been raised in the
minds of almost
every wireless en-
thusiast within the
past year or so is
how far the lines of high-frequency
amplification can satisfactorily be
developed. TIs there any
limit to the useful ampli-
fication which we can
obtain at high-frequencies,
or will developments in
the future lie in the direc-
tion of increasing the
number and the efficiency
of the high - frequency
stages of amplification.

Commercial Services

This is a problem which §
hasonlyrecently becomeof H
importance in the broad-
cast world, although it has
been encountered and dis-
cussed in other spheres of
radio activity for some
time. The commercial
wireless services working
on medium frequencies up
to about 100 kilocycles
(operating on a wavelength
of 3,000 metres or over)
utilised high - frequency
amplification with a

efficiency many years ago. At such
frequencies the problem of high-
frequency amplification is not quite
so difficult as on the higher fre-
quencies which are. usually used
over the breadcasting band,

Hign-frequency stages

Parasitic Oscillations

Recently the further experience
which has been obtained, coupled
with the discovery of onc or two
sources of unsuspected trouble, such
as parasitic oscillations, have led to
the development of amplifiers which
are capable of operating efficiently,
even on the high frequencies of the

order of 50 to 100 kilocycles or more
such as are used for broadcasting
purposes. With thesc receivers some
excellent results have been obtained
and altogether the reception of
distant stations with a modern
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were employed
many years ago on wavelengths such as
those used by high-power transmitters.
The problem at such frequencies is not
so difficult as it is on the shorter waves.
reasonq})ledegree Of ceeeererretrciniiiiiiiiiiisniicnsinion tsarseasseettseesssretetrrratenante

receiver is a matter of considerable
ease and does not require careful
and expert adjustment.

Selectivity

At the same time we are enabled
to ‘obtain a considerable degree of
selectivity by a suitable design of
the actual high-frequency amplifier,
and we are rapidly ap-
proaching a point where
the selectivity and the
signal strength are begin-
ning to become close to
the actual ideal require-
ments.

Experiments which I
myself have carried out
Hl quite recently indicate
H that the methods of high-
frequency = amplification
which we are at present
adopting are capable cf
being extended to several
stages more than we are
adopting at present. Cer-
tain minor factors which
are of comparatively small
importance when only two
stages are utilised, become
troublesome as we increase
the number of stages, but
methods have been devised
of combating these.

Capacity Coupling

One particular difficulty
which may be referred to is that
of the capacity coupling. existing
between the primary and the
secondary windings. Expericnce
showed that this factor was

! becoming troublesome when several
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WHAT ARE THE LIMITS OF H.F. AMPLIFICATION ?—{Contd.)

stages cf high frequency were used,
and various devices had to be
resorted to in overcoming it. These
difficulties, however, are not insur-
mountable, and in fact have been
satisfactorily overcome. We may,
therefore, take it that, if it is
desirable, high-frequency ampli-
fication can be utilised to even
greater extent than it is to-day.

This view is supported by reports
of the results obtained by other
investigators. A high-frequency
amplifier, for example, developing
a total magnification of one million
at the extremely high-frequency of
6,000 kilocycles (about 50 metres)
has been achieved in a satisfactory
manncr by the Marconi Cc., and
examples such as this tend to show
that the command of the modern
radio-engincer over high-frequency
currents is very effective.

A Question

As was stated at the beginning of

the article,-the question is hew [ar

it is desirable to carry the ampli-
fication at high frequency, and to

other damped wave system, the
rectification obtained cn the de-
tector obeyed, approximately, a
square law, so that if the signal
strength was doubled the rectified
current was increased four times.
On this point of view, therefore, an
amplification of ten prior to the

(%)

rectifier is cquivalent to an amplifi-
cation of one hundred after the
rectifier—i.c., at low frequency.

Rectification

With tclephony, however, we do
not obtain a true squaie law
rectification, because although the
modulated carrier wave partakes of

terenecnansaae testesassaraansserere,

The modern type of receiver employing H.F. amplification has
" rendered the reception of distant stations an easy matter.

what extent low-frequency ampli-
fication is as good. Itis propesed to
review some of the factors affecting
one’s decision in matters such as
this.

In-the old days when transmis-
sion of wireless signals was carried
out entirelyv by means of spark or

esevstecsessstctrenceenttane

thenature of a damped wave, it may
not be completely modulated. Par-
ticularly if reaction is used in the
receiver, - as is mnearly always the
case, we have in effect a more or less
steady high-frequency cuirent with
modulation superimposed on top,
and the more veaction we employ
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the less complete does the modu-
lation become. - Fig. 1 will illustrate
this point and show the difference
between the three types of wave,

Fig. 1 (a) shows a spark train,
Fig. 1 (D) shows a completely
modulated telephony transmission
which will be seen to resemble a

(c)

Fig 1.—lllustrating (a) a spark train, (b)complete modulation
and (c¢) incomplete modulation,

...................... e n bt iesesasra0asasacretioinerastetsataenertirner Attt rianertt e renb ey

spark train in character. For both
of these the rectifier would obey
a square law. Fig. 1 (¢), however,
shows an incompletely moedulated
wave. siich as would be produced by
only having a partial modulation
at the transmission end, or the
addition of reaction at the receiving
ead or both, The actual modulation
of Fig. 1 (¢) is the same as that for
Fig. 1 (b), butin the case of Fig. 1 (})
the modulation is complete.

Practically all the telephony
which is received is similar in form
to Fig. 1 (¢). In other words, it is
not completely modulated, the
actual extent of the modulation
depending as much on the receiver
as the transmitter, The point
about this, however, js that for a
wave suchas this the rectifier gives
a much more uniform respounse than
it does to a damped wave.

Square Law Principle

Iet us consider a simple rectifier
as shown in Fig. 2. It will be clear
that this rectifier obeys a square -
law. If we have a large input we
obtain a much greater response
from the rectifier than we do for a
small input. With such a system
therefore it pays to . amplify the
currents somewhat before applying
them to the detector. Suppose,
however, we have a constant oscil-
lating current applied to the de-
tector. The effect of this will be
to produce a steady rectified current.
If now we produce increases or de-
creases in “the strength of this
constant wave—i.e., if we modu-
late it in-some manner, then all that
will happen is that the steady
rectified current will increase or
dectease, and these variations will
benearly proportionate to themodu-
lations. In other words, we shall

.
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obtain a linear rectification, and not
a square law as in the previous case.

In such circumstances the ad-
vantage of high-frequency ampli-
fication before the detector is not
so marked. In actual practice we
do not obtain a strictly linear
rectification on telephony reception,
but we do obtain something which
is approaching it, and consequently
this argument is valid. In the case
of the reception of actual con-
tinuous-wave signals where a hetero-
dyne is utilised, then the rectifi-
cation obtained is definitely
linear, and exhaustive tests haie
shown that a properly designed
low-frequency receiver will give
exactly equivalent results to a high-
frequency receiver. With ordinary
telephony reception we have an
intermediate position, the effect of
high-frequency amplification being
definitely beneficial, but not to the
same extent as with a damped
wave,

Atmospherics

A point which arises at this stage
is the question of atmospheric inter-
ference. There appears to have
been an increase in the intensity of
atmospheric disturbances during
the past season. As this coincides
with the introduction of more
efficient high-frequency apparatus,
it is natural to suppose that there
is some connection betwecen thesc
two factors. Moreover, the theory
receives a certain amount of support
from the fact that the atmospberic
disturbances set up damped waves
in the aerial system.

At first sight, therefore, it would
appear that as far as atmospherics
were concerned, the more high-
frequency amplificaticn we use the
greater would be the effect pro-
duced on the detector valve, since
the detector obeys the square law
for such disturbances. The tele-
phony, on the other hand, being
only partially modulated, would
not obtain the same benefit from the
high-frequency amplification, and
one would expect that the more
high-frequency amplification used
the greater the relative strengths of
the atmospherics to the signals.

Experiments

Further investigations, however,
show that this argument is falla-
cious, because any atmospheric
disturbances will be superposed on
-the telephony signals, and the
whole will form one composite
wave. Consequently, the rectifi-

cation effect produced will be the
same for both the atmospheric and
the signal. Some definite tests have
recently been carried out in order
to ascertain whether there was any
difference in the atmospheric dis-
turbances praduced.

\ CURRENT

VOLTS +

Fig. 2.—An explanatory curve
for a simple rectifier.

For these experiments two re-
ceivers were connected up; one
having two stages of high-frequency
amplification and a note magnifier,
while the other utilised a single-
valve receiver with reaction and
two stages of note magnification.
No reaction was used in the high-
frequency receiver, and with this

With the
aid of two or more
H.F. stages, cutting out
the local transmission
presents little difficulty.

eeensnsrasrasaciane @asesstessressriransctsectvassocnccnns eevsvescinae sessscssasessenasne

combination it was found possible
to tuune into a distant station, and
adjust it to give the same signal
strength on both receivers. Then by
a simple change-over it was possible
to determine whether the atmos-
pheric disturbances were more severe
in one case than in the other,

855

Identical Results

Repeated tests failed to reveal
any marked difference. Actual
scientific measurements were not
taken, the principal object being to
determine whether signals were
more intelligible—i.e., whether the
music or speech received was more
pleasant to listen to in one case than
in the other, and this did not prove
to be the case, the two receivers
giving practically identical results.
We may dispose of the idea that
high - frequency amplification is
causing trouble in this direcsion.

More Expensive

We return, therefore, to the
consideration of just’ how much
high-frequency amplification is de-
sirable. It will be admitted that
certain high-frequency amplifica-
tion is definitely to be aesired owing
to the ease of handling which
results from its use. It is then
possible to obtain good and selective
results without the use of critical
reaction or wave-traps. At the

same time there is no doubt that
high - frequency

amplification is

more expensive than low-frequency,
and it is really this factor which
ultimately sets alimit to the number
of stages of high-frequency amplifi-
cation used in a receiver.

There are several reasons which
determine that there shall be at

(Concluded on page 763.)
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This simple and efficient little receiver 1s so constructed that many

different circuits may be tried out with the minimum of trouble.

In this

way the best arrangement to suit any particular circumstances can be

BOVE all things
2| crystal receivers
shonld be simple.
At the same time
they should pre-
ferably be selec-
tive. To com-
bine the advantages of selectivity
with simplicity, and at the same
time ensure efficiency, is, however,
not mnecessarily an easy matter.
A multi-circuit receiver usually
provides a means whereby almost
everyone can be assured of ob-
taining the circuit most suitable
to their needs. But as soon as we
mention ‘‘ multi-circuit,” however,
we are at once confronted with the
problem of possible complications.

Many Circuits

A multi-circuit receiver that
actually incorporates simplicity and
selectivity without becoming com-
plicated is worth building by
anyone. The receiver about to
be described in this article has,
therefore, been specially designed
in order to offer the choice of a
selection of circuits which may
be simple, or selective, or both;
so that every constructor will be
able to choose the one which suits
his purpose best.

found in a very short time.

Components
The components which are re-
quired to build this set are given
in a list elsewhere in the article,
and the makes of the actual parts
used are indicated. Other suitable

JAERIAL
A D
.y Mo [—»————o/
SPADE
A Y i, e
PHONES
2
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3
PHONES
—04
lEARTH
Fig. 1. = The theoretical
circuit diagram. Various

arrangements can be tried.

components of good make may,
of course, be substituted if desired.

Construciion
There is no need to say much

about the actual construction of
the receiver. It should be quite
easy to follow from the drawings,
which show the front and back of
the panel. All the components
are actually mounted on the panel
itself- in order to simplify the
wiring. ‘\When the panel has been
drilled, all the components may be
assembled, care being taken to
space the two coil mounts exactly
as shown. All that remains now
is to wire the set.

The tvpe of coil sockets used
were chosen in order to provide a
simple means of making con-
nections from the under side of
the panel. Some alterations,
however, have to be made to
the coil mounts for this purpose.
Remove the base from each mount,
and secure the holder to the
panel Dby means of two 4B.A.
terminals as shown in Tig. 3.
The terminals will be found to
fit exactly, since the originalscrews
which secured the base are also
4B.A. The terminals must make
contact with the pin and socket
of the holder in each case. .

The Theoretical Circuit

The theoretical circuit shows th'e
general arrangement of this

'ﬂ"i"!--:"i--ﬂ--i-'ﬁ"ﬁ"ﬂ'##-ﬁ-########-ﬂ-###-ﬁ--ﬂ--ﬁ--:--ﬂ--i--:--i--ﬂ-##-}#-ﬂ-#-ﬂ--ﬁ-#'ﬁ-#'ﬂ"ﬂ"ﬂ-#{-d-#-l"i"ﬂ-g

COMPONENTS REQUIRED

Cabinet to suit panel.
Micro crystal detector.

(Camco.)

e
o
o
E
o= Lowe Co., Ltd.)
L=

Ebonite panel 8 in. by 6 in. by J; in.

(Wilkins and Wright, 1. td. )
.0005 variable condenser, Popular Type:

(Camco.)

Glazite wire.
Dial Indicator.

(Bowyer-

o o oo e o e oo e o o e oo o o oo o e e o o oo e e e
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Two-coil mounts.
Eight Terminals.
One Spade terminal and two pin terminals,

(Peto-Scott, Co., Ltd.)
(Belling and Lee, Ltd.)

o
el
"
e
e
(A. F. Bulgin and Co.) g
L
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A MULTI-CIRCUIT CRYSTAL SET—

Continued.

coil mount for
the lower broad-
casting band, and
a No. 150 or
No. 200 coil for
Daventry.

(D).

Ciycuit
This circuit 1is

ARTH ()

N
|

= EARTH

(e

= EARTH (d)

\/ AERIAL

-

very similar to the
preceding one, but
the tuning con-
C denser is in series
! instead of parallel.

To obtain this
circuit make the
following connec-
tions :—

Aerial to ter-
minal A .

Condenser tap
Y to terminal A .

Detector tap X
to terminal A,.

)

Fig. 2.—Six well-tried circuits can be used
with this simple set.

R R R R PR R Y )

receiver, The detector spade ter-
minal is indicated by X, while
Y and Z indicate the variable
condenser pin terminals. It will
be seen that the telephone ter-
minals are so arranged that one
or two pairs of 'phones may be
ased in parallel as desired. All
the circuit arrangements are ob-
tained by connecting the flex
leads and the aerial to different
terminals.

Ordinary, centre-tapped, or **X
coils are used according to which
circuit is employed.

Circuit Arrangements

Six different circuit arrangements
are obtainable, and are shown in
Fig. 2.

Circuit (a) represents the simplest
form of crystal circuit. It will
be seen that direct coupling with
parallel tuning condenser is em-
ployed, so that the circuit is not
particularly selective, but is, never-
theless, quite suitable for reception
from a powerful nearby station.
The connections requlred are as
follows :—

Aerial to terminal 4 ,.

Earth to terminal E.

Detector tap X to terminal A,.

Condenser tap Y to A; terminal
of L,.

Condenser tap Z to E terminal
of L,.

A No, 35 or No. 40 coil
should be plugged into the L,

Condenser tapZ to
A, terminalof L,.

Earth to ter-
minal E.

The same coil mount is used for
this circuit as for circuit (a),
but a No. 6o or No. 75 coil will be
required for the lower range, and

eisacsrrraan sseesvennan

sesessnsnrcrsnas

a No. 200 or
Daventry.
Circuit (c).—In this circuit the
effect of the damping of the crystal
on the tuning circuit is reduced
by tapping the crystal on to the

M

No. 230 coil for

657
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centre point of the tuning coil’
Connections are as follows ;—

Aecrial to terminal A,

Earth to terminal E.

Condenser tap Y to A, terminal
of L,.

Condenser tap Z to E terminal
of L,.

4eserensteseatscereiatorsronnas

(o1t Hotoer wirn
/ Base Removeo

P EX1STING TERMINALS
Upon (ore Hotoer

S~ 484.n07

Fig. 3.—Details of the coil
ho!ders.

................................. eressisesaninee

Detector tap X to centre tap
terminal of plug-in coil.

The sizes of coils required will
be the same as those for circuit (a),
but must be of the centre-tapped
type. Use the L, coil mount.

Civcuit (d).—In this case the
aerial instead of the detector tap
is taken to the centre point of the

.......... esrertesessasretuestresanerisasRteIRan

The crystal detector employed utilises a geared adjust.
ment and a dust-proof cover.

tuning coil. To obtain this circuit
make connections as follows :—
Aerial tocentre tap of plug-in coil.
Detector tap to terminal A,
Condenser tap Y to A, terminal
of L,.
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A MULTI-CIRCUIT CRYSTAL SET—(Concluded)

Condenser tap Z to I terminal
of L,.
Earth to terminal IZ.

The range of coils required with
1his circuit is usvally one size
Jarger than that specified for circuit
(a). Tncl.,coilmountisagain used.

" Circuit (e).—In this arrangement
selectivity is obtained by auto-
coupling the aerial to the tuning coil.

Larth to terminal IE.

Condenser tap Z to E terminal
of L..

Circuit (fy—For the last circuit
an induoctively coupled arrange-
ment is employed. A centre-tapped
coil is used in the L, position, and
an ordinary coil in the L., position.
The coil sizes for -L, are similar
to those for circuit {¢), and for L,

Earth to terminal I.
Detector tap X to terminal on
centre-tapped plug-in coil.

Operation and Results

When completed this set was
given athorough test about 10 miles
east of 2I.O, on a moderately
sized outdoor aerial. Both the

................................................................ st e st s s e t00seaeessscetessacrteresPosesrreroroneisrtarssanttoanotattoacrterarserararsrity

Fig. 5.—The practical wiring diagram may
be seen below,
completed in less than two hours.

All the wiring-up can be

3" S |

Fig. 4.—The vreceiver is as easily con-
as an ordinary crystal
employing a sing.e circuit:

structed

set

X coils will be required, and their
sizes will be a N .. 6o and 25> for
the B.B.C. band and 5XX and the
rame coilmountis employed. The
following connections must be
mede :(—

Aerial to either of the terminals
on the X coil.

Detector tap X to terminal A ;.

Condenser tap Y to A, terminal
of L,.

a No. 25 for the lower band and a
No. 75 or No. 100 for Daventry.
The size of L, will, however, vary
with different local conditions, and
is best found by trial. The con-
nections for this circuit are as
follows :(—

Aerial to terminal A,,

Condenser tap X to terminal Aj,.

Condenser tap Z to E terminal
of L,.

London station and Daventry were
received at good strength on the
circuit a. The other circuits were
then tried one after the other,
when a marked improvement in
selectivity was noticed. Some
circuits gave better results than
others, and there seems no doubt
that at least one circuit should be
found suitable for all sets of
conditions.

-5-4":--ﬂ'-ﬁ--!“i"ﬂ"i"ﬁ'++-ﬂ-'ﬁ"ﬂ"l-'ﬁ-'ll-l"ﬂ"ﬁ-'l-'i"ﬂl-:--ﬂ-'l"ﬂ"\:--I--ﬂ--i--ﬂ--i--i--ﬁ--i--!--ﬂ--:"ﬂ":-#-'ﬁ-#-:-#'}#‘I--:--D--:--:-‘:' -

<~
) WIRING INSTRUCTIONS -:-
:E: Join socket of holder for Ll to A2, Join ’phone terminal 1 to ’phone terminal 3: 'phone 3
_E. Join pin of holder for L1 to pin of holder for L2; | terminal 3 to one side of D. .E_
e pm of holder for L2 to E: E to 'phoue terminal 4: Join flex wire with spade tag on end to othersideof D &/
.4 phone terminal 4 to 'phone terminal 2. Join flex lead with pin tag on end to moving plates ::_
._ Join A3 to socket of holder for L2, of C1, and also similar lead to fixed plates of Cl. .E_
3 e e e e o e e e e e e e o oo e e e e et e e e e e e e e
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papers blossoming out
with such headlines as
“The Lure of the Short
Waves,” and giving
novices the entirely wrong
impression  that these
short waves are fraught
with all sorts of
marvellous  possibilities.
So much so, in fact, that
I have already  had an
enquiry from one gentle-
man who wants to know
whether he can use his
short-wave receiver for
the purpose of commu-
nicating with his aunt in
New Zealand !

The Track Widens !

I suppose the ~whole
fact of the matter is that
““the beaten track” is
widening month by
month, until ultimately
it will include all wave-
lengths from 20 to 20,000
metres. Meanwhile, I will
confine my attention to
the shorter and longer
waves, as usual.

Low-Power Tests
The low-power tests

organised by the T. & R.~

FIND it more and more difficuit
each month
constitutes

since so many of the
stations that used to *“ stay where
they were.put ”” have now acquired

a disturbing habit of turning up
in all sorts of unexpected places.

to decide exactly
the ‘ beaten

We see news-

Part of the television transmitting equip=
ment at the Beilin radio laboratories at
Malmaison.
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. power.

section of the Radio Society of Great Britain were
very interesting during the short week over which
they extended, but participants were rather un-
tortunate on account of the poor conditions
that prevailed during that week.
amateurs succeeded in working American stations
while using their 5 watts—the maximum power
allowed-—and 5NN established contact with no

Several British

less than fifteen United
States amateurs. Gener-
ally speaking, however,
the results obtained were
not up to the standard
ot winter work on low-
Now that the
tests have finished, how-
ever, conditions' have
very greatly improved,
and several stations are
‘““getting across’’ more
or less regularly with
very low power indeed.
This is only natural.

A Good Chance

One of the chief diffi-
culties besetting the low-
power enthusiast has
always been that one
naturally tends to pick
out a strong signal to
listen to in preference
to one that causes
excessive car strain.  Tf,
however, all the strong
signals. are forcibly
remmoved for a week, there
will be a good chance for
the weaker ones !

‘“ Double - Purpecse:”’
Sets
It is very intcrestin
to see just how low it ig
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OFF THE BEATEN TRACK—(Concluded)

possible to make a broadcast receiver work. by
the cxpedients of using space-wound bare wire
coils, and small variable condensers. I have been
using a perfectly straight detector and 2 stages of
L.F. recentlv, and the sct scems to work exceed-
ingly well down as low as 18 metres.  For this wave
I plug in a 4-turn coil as A.T.I. and a G6-turn coil
as reaction. and tap the

than the circumference of the carth, has been
reached. Whether thev penetrate through the
Heaviside laver or keep on travelling round
in=ide it until they die of fatigue is not known !

Still More!

1 have always been rather amused by the
shortest ~ wave  band

aerial, in series with a
neutralising condenser. on
to the centre-point of
the AT.I~ The first
night after I had done
this I managed to log

several American
amateurs between 18

metres and 24 metres.

Twenty Metres

There are times, how-
cver, when one wonders
what the fise of the
20-metre wave-band can
possibly bhe. I have
listened for the best part
of an hour. and heard
nothing but a few Com-
mercial stations coming
through  very weakly,
and the harmonics of
some stations working
on 40-50 metres. This
is, naturally, somewhat
discouraging, cspecially if
one happens to pick one
of these nights for the
first test of a new short-
wave receiver.

Ultra Short Waves

I am still wondering
what becomes of the 5
metre waves after they
have once passed the
“ skipped distance.” No
doubt it is rather
fallacious to compare
them with longer waves,
but when one reflects
that, in certain circum-
stances, 20 metre waves
are audible up to, say,

Some of the masts of the Beam Station
at North Petherton, Somerset.

granted for the use of
United States amateurs.
It is something in the
nature of #3-77 centi-
metres! I should
imagine that the wave-
meter necessary to
ensure that one is keeping
within  one’s licensed
~band is rather a weird
affair !

Straight v. Super

There are still many
who prefer the super-
heterodyne to any other
type of veceiver for
.short-wave work,
although those who have
never used anything but
" a detector and one L.F.
always say that there is
nothing to heat it. A
few days ago I'was lucky
enough to have - the
opportunity of testing
out a friend’s short-
wave ‘‘ super.” I was
struck chiefly by the
ahsence of “mush” and
background : rcally there
was no more than one
usually hears with a
two-valve receiver, but
the signals, of course,
were enormously strong.
The easc of operation,
too, was really surprising
when all had been care-
fully adjusted. I advise
all  short-wave cnthu-
siasts who can to make
-up a superhet. I am
quite confident that once

five miles, then inaudible

up to 2,000 miles, after which they apparently
ncrease in strength up to 6,000 miles or more.
The general theory as to what happens to 35
metre waves appears to be that
audible. up to 50 or 60 miles {or, sometimes, as
far as 100 miles) and then cannot be heard again
until some veiy great distance. perhaps niore

they are.
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they have done so they
will never use anything else. . There is really
nothing to be afraid of, cither in the construction
or the operation of a super-heterodyne, so that,
apart {rom the question of expense (which need
not be great if one constructs as much of the
apparatus as possible oneself) there is no excuse
for not giving the superheterodyne a trial, at least.
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By G. P. KENDALL, BSc.

Winding the Oscillatoy Coils— —Choosing
the Valves——"Trying Different Inter-
mediate Transformers——L.F, Instability

OPERATING THE SCREENED-
COIL SUPERHETERODYNE

MODERN WIRELESS
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A ITH regard to the
great majority of
what are called
“ straight ” Te-
ceivers, it is pos-
sible for the de-
signer to say to his
“Do exactly this, that,

readers :
and the other, and the receiver will
then give the best results of which
itis capable.” In the case of almost

any superheterodyne, however,

t9sersstessscenncanesEsRERtItIRIR O,
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except, perhaps, the very simplest,

itis not possible to say with absolute-

definiteness and confidence that if
such and such adjustments are made
then the receiver will definitely be
set to its most sensitive condi-
tion,

There are, as a rule, little varia-
tions in behaviour between instru-
ments made up from the same
design, and, therefore, each one
really calls for special treatment and

=1 T =1 =1 J=1 51 L o D] oD o o P o

a little experimenting and testing
on the part of its owner to deter-
mine the best way to treat it to get
the best results. In this charac-
teristic, I believe, lies a great deal
of the fascination of the super-
heterodyne receiver, which it exer-
cises simply because it calls for
somewhat greater experience and
skill on the part of the user in
operating and making adjustments

f pressecasrtsrsavetssenenacne

It is a very simple matter to
try different types of

to get the best results,

“srvedsseiatarasarse

eses it erasen st s era st st tenasatstranesisaraant

inter-
mediate transformers.

esevsecscsssrrrcuay
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Fig. 1.—The connections of the oscillator coils are given here, and.the nece{ss}ary" instruc
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tions for windi‘ng:them ar

OPERATING THE SCREENED-
COIL SUPERHETERODYNE—
(Continued)

- -~ .~ An Example

For "example, the" conditions under which the
oscillator valve functions have a consicterable
bearing upon the results glven by the set, and

. although it is possible to-give ﬁgures for the sizes

of the coils, H.T. voltage etc., 'which will give

- satisfactory average.resilts, a httlc expérimenting
|- here'wi]l offen improve matters fioticeably, accord-

ing to the individual valve in use.

The Oscxllator Coils

The starting pomt for the coils is a standard
screened coil former and upon this the windings
are "placed ‘as follows : At the lower end (i.c.
nearest to the base) wind. on 4o turns of No. 36
d.s.c. wire in a single layet, cohnecting the begin-
ning to Pin No. 6 ‘and the finish to Pin \’o 1.
Leavea space of about } in. and then start another

‘winding of ‘the same w1ro in the:same direction,

connecting the beginning to Pin. No. 5.- Wind on
8o turns, and take the finishing end to Pin No. 4,

© thus completing the coupler for the ﬁrst tests.

Oscillator Ad]ustments

The figures which T have given are average ones
to suit Lhe modern types of dull-emitter v%h es
which oscillate fairly freely, and to get the best
results with other types a little expefimenting with
the size of the reaction ‘winding (the smaller one)
will be needed. The object is to hit upon such
a number of turns that the valve oscillates strongly
at all dial settings, and does not ““ squeal’’ at the
lower scttings. The procedure, therefore, with a
valve of the type which does not oscillate particu-
larly easily is to wind on 60 turns for the reaction
coil, note whether the valve squeals at the lower
readings, and if it does, strip off turns frem the
commencing end until the squeal just stops when
the valve is working with 70-8o volts H.T.

The Ideal

It will be observed, then, that just short of the
squealing point is usually the best for the oscillator
valve, and it is worth while trying different turns
on the reaction winding until it can be produced
readily by varying the H.T. voltage. Thus, if 9o
volts makes the valve squeal, and it stops when
the anode voltage is brought down to 8o, it can be
assumed that the correct conditions have been
achieved, and the valve will be oscillating as
strongly as is desirable.

The First Detector

Most super-heterodynes are somewhat particular
as to the valves used in certain positions, and the
present instrument is no exception. It is worth
while to try each of your available valves in the
first detector socket for a beginning, and you will
probably find that one pqrtxcular type gives
distinctly superior results.

If you intend to buy a valve for this posmon
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The loud-speaker leads from H.T.+ 4 and the anode of V; to the jack are
twisted together to reduce interaction between the H.F. and L.F. portions

tcresssesenssesrencrccacan csreesscasseveocen

it will be a useful guide to know
chat those which I have found
nost suitable here were all of the
1igh-impedance, high-amplification
‘wctor type, those tried successfully
icluding the D.F.A.r, D ES8H.F,
5.5.6, and S.T.6r.

Intermediate Amplifiers

In the intermediate amplitier
«chkets similar valves to those just
mentioned were found very suitable,
It quite a scratch collection of
ceneral-purpose  valves also gave
very fair results, so that those who
‘ccl that the expense of a set of
special valves is not justified need
2ot fear that the set will work too
sadly in consequence. Much
lepends here on a choice of such
v value of H.T. voitage as will give
v smooth control of reaction on the
‘ong-wave side, as vontrolled by
-he potentiometer,

eebssstsecsnesrostesresanaccanns besresresansanns asee

of the receiver.

Second Detector and
L.F. Valves

TFor the seccad detector another
of the high-impedance, high-ampli-
fication fector tyres may be used,
and some care should be devoted
to the adjustment of negative grid
bias on this valve to sccure the
best rectification.

Tor the two L.1I7. sockets there is
naturally a wide cheice of valves
available, and any of the so-called
power valves of medium size may
be used in the first =ocket, and
another, or a larger size, such as one
of the special low-impedance type,
in the last sccket.

Trying Transformers
An interesting feature of this
super is that it is very easy o test
different scts of intermediate trans-
formers veryv quickly and ecasily.
All that is required is to obtain
some spare bases for screened coils,

663
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which can be obtained very cheaply,
and mount upon them the trans-
formers to be tested. The complete
set of unifs can then be plugged in
and compared with another in a
matter of seconds.

L.F. Instability
One of the problems of all saper-
heterodynes concerns the exclusion

of H.I'. currents {from the note-
magnifying circuite, and careful
precautions were taken in the

present design to achieve this end.
It may be as well, however, to try
a few experiments with the value
of the condenser Cy, since the object
here is to find the smallest size which
will achieve the desired results, ILi
the condenser is too big, the quality
of reproduction will suffer, while if
it is too small, the set will be un-
stable and prone to emit squawking
noises when the long-wave poten-
tiometer is adjusted.
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An article of interest to all
reflex enthusiasts. It places
before the reader much
practical and helpful in-
formation resulting from
months of intensive research

1asgusnens!

) ssan

N a recent issue
of MODERN WIRE-
Less I described
H] an H.F. circuit

| that I had found
particularly  effi-
cient.  This cir-
cuit, which was of the centre tap
grid coil neutralised type, differed
from the conventional circuits of
this description in respect of the
lead from the centre tap, which
instead of being connected straight
to L.T.— bhad an H.I. choke
placed in series.

TTTIT
Tt
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Simple Reflexing

The circuit of a single stage
is shown in skeleton form in Fig. 1a.,
An examination of this circuit
will show that it is particularly
suited to reflexing, since the L.FF.
impulses can be fed in between the
centre tap of L, and the TI.7T.
lead. This gives all the advantages
of the shunt feed method of re-
flexing without any of its demerits,
and Fig. 10 shows how reflexing

the grid circuit. This means that
capacitative coupling between H.F.
circuits due to the windings of

DECEMBER, 1926

these circuits as impracticable ow-
ing to complicated construction and
difficulty in making preliminary

\

Fig. 1b.—Show-
ing how the

Fig. 1la circuit
can be adapted
for reflexing.

the IL.I7. transformers is
tically eliminated where
reflex circuits are employed.

Certain snags did crop up and

prac-
multi-

L L,
L § Fig. la.—A
5  simple circuit
5 © which the
< L+ writer has
- = found to lend
=8 itself irabl
> = itself admirabiy
':—t.B——\_—T_— to reflexing.
|
. R-F CHOKE

would be applied. Certain ad-
vantages that are at ance apparent
are that the L.F. impulses are fed
into the grid circuit at the nodal
point (as regards H.F. currents) of

these will be dealt with in order
in the course of the article.
Lest any experimenters reading
this article feel tempted to turn
over at this point and dismiss

664

adjustments bhefore the receiver
becomes tractable, let me say at
once that no difficulty need bhe
experienced providing that simple
precautions are taken.

The only factor that makes it
difficult to lay down hard-and-fast
rules is the fact that different L.}
transformers behave in a different
manner in - circuits of this de-
scription.

Reinartz Reaction

Of the various methods of apply-
ing reaction what is probably the
simplest is the Reinartz method.
In Iigs. 2a and 2b the same circuit
is shown with different methods
of reaction control. These can of
course be used with any of the

circuits  that. follow.  Fig. 2a
shows a simplified method of

obtaining Reinartz reaction where
H.F. transformer coupling is used,
since it makes use of the primary
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REFLEX CIRCUITS WORTH TRYING—(Continued)

(L;) of the H.F. transformer for
reaction as well. The usual method
is too. well known
producing here. At 20 is shown the
scheme known as throttle control
in which "a reaction coil L; is

to ieed re-’

valve. Such a batitery is shown at
X in Iigs. 2a and 2b.

It is also advisable to use H.T.
shunting condensers as shown at
C, and C; of not less than 2 mid.

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

each, and especially does this
' —@ +i
Le, =Lr.c.,_‘
N +2
RECS | [YLconr
C, 2 @—
v
. L Cs
L ‘A
Rs
CZ Rz
o+

e W, N
I
r
-

Fig. 2a.—An arrangement in which the reaction effect
is prcduced with the aid of the variable capacity C,.

coupled tightly to the grid coil L,
of the detector valve, a choke being
placed in series with it. A variable
condenser C,provides a delightfully
smooth and accurate control of
reaction.

Alternatively a swinging reaction
coil may be used in which case the
condenser C, will be omitted and
the R.F. choke also, reaction being
>btained in the usual manner by
varying the coupling of the reaction
coil to the grid coil,

Values

In both the foregoing circuits
suitable values will be as follows (—
L, about 35 coil, L, equivalent to
a'No. 50, L; and L., about a No. 50,
C, and C, o005 each, C; is a
neutralising condenser, C, and
R, are the usual grid condenser
and leak, C, for reaction may be
«0003, while filament resistances
will be chosen to suit the valves
and batteries in use.

Two points that should be borne
in mind are that the value of
H.T. used with the first valve
(which acts in the role of dual
amplifier) must be high enough
or else partial rectification will
result in the amplifying valve and,
secondly, whenever possible employ
a small grid battery to apply a
negative bias to the grid of this

apply to the multi-reflex circuits
about to be shown.

The Prince Circuit
Before I lcave the two valve

R R R L REE TS

and bhave found of great use on
many occasions since then. It is
in etfect a shunt-fed tuned-ancde
and is particularly suited to the
Prince circuit. Since reaciion
cannot be obtained from the de-
tector valve with this circuit
it will be necessary to meke
use of tle neutralising condenser
s a reaction control. The radio-
frequency choke shown between
the centre of L, and the coupling
battery B will not be needed in all
cases, much depending on the lay-
out as to whether it should be in-
cluded or no.

A suitable value for the coupling
condenser C, is .0003, but this
value is by no means critical, and
any fixed condenser that happens
to be handy may be used.

Where reception is being carried
out on the phones the radio fre-
quency choke coil shown in one
of the phone leads in three of the
circuits will be found of .use in
reducing hand capacity effects when
tuning. If a loudspeaker is used
its inclusion will probably not be
found necessary.

Loudspeaking

Any of the foregoing circuits
will give good loudspeaker signals
up to 5to 1o miles from a local main
station, depending of course on

............... 4etetescasastsansaenacstsrenscnag

Fig. 2b.—In this circuit reaction is obtained by means of
the coil L.; and the control condenser C,.

........... eI I T s s s e s eiereeseretttisieeesatseesierenastoseetcrsersceasiiassestessisssssssrosed

circu'it I should like to show
a modified Prince reflex circuit, and
this is given in Tlig. 3. A different

'scheme of H.F. coupling is shown

here, this being one that I first
used about eighteen months ago

665

local conditions. With a frame
aerial loudspeaking may be obh-
tained up to three miles and in
some cases further., On the head-
phones with an outdoor aerial
distant stations may be received
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and little difference in selectivity
will be noticed when compared
against a straight circuit.

I now come to circuits where
two stages of H.F. are employed
and both are reflexed at L.F.

If however the inverse system
is used as shown in Fig. 4 this
trouble will not occur and the
selectivity of the receiver will be
retained practically unimpaired,
for any rectification that occurs

arserssssansesesess eeersesrcessnacsancs ereese ssvsertataeraraen sessascsanse eressesseastissseresances
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The first point to consider here is,
shall a straight reflex system be used
or the inverse reflex? Animportant
consicleration that comes in here

+
. ]
U Cs.'J: HT.
V
R,
+
®
LT
—e
Fig. 3.—A modified Prince reflex circuit. The radio
choke 1 will not be necessary in all cases.
in the first valve will not be
amplified subsequently.
H.F. Chokes
occuring It will be noticed in Fig. 4

is that of rectification
in the H.T. valves. Mr. John Scott-
Taggart has shown that in reflex
circuits choke rectification may
occur, especially on strong signals,
owing to the presence of the L.I.
transformer secondary in the grid
circuit of an H.F. valve.

that H.F. chokes have not been in-
cluded between the centre taps of
the grid coils and the L.TV. trans-
formers, [t was found in the
course of experiment that these
could be dispensed with and this
was probably due to the secondary

windings of the transformers giving
all the choking effect that was
required.  Possibly with trans-
formers with a rather high self
capacity it would be mnecessary
to use them, however. This is,
of course, a matter that needs to be
decided by the individual experi-
menter.

L.F. Oscillation

With a circuit identical with that
shown in Fig. 4 (except that re-
action was included) it was found
that even at the best of times a
certain tendency to oscillate at
L.F. was present unless resistances
as shown at R, and R, were con-
nected across the windings of
the L.F. transformers. The best
values varied with the transformers
and sometimes had to be as low
as 100,000 ohms for K, but seldom
less than 1°5 megohm for R,. 1t
is advisable to work with as high a
value of resistance as possible, since
a low value may cause a marked
decrease in signal strength.

A Successful Circuit

A very successful circuit is shown
in Fig. 5, in which the first stage
of L.F. was resistance capacity
and the second transformer-coupled,
Although the circuit may seem a
little complicated at first sight,
it actually consists merely of two
stages of I.T. followed by a de-
tector employing anode bend recti-
fication, vresistance capacity re-

T LT T #esessetaersteretatateseaatntesatsasastitrrearae Sesvrtaear et resannan Iy

T,

m §sz

Fig. 4.—In this circuit the resistances R, and R,; were used to eliminate a tendency

towards L.F. oscillation.
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flexed to the second H.I'., and
then transformer reflexed back
to the first H.F. valve. Negative
grid bias is used with both the
H.I. valves, an H.T. voltage of
not less than 8o volts being em-
ployed. This was with dull emitter
power valves of the 5 volt } ampere
type. Different valves require
different values of H.T. and grid
bias for maximum efficiency.
With this circuit it was found
possible to make the detector
oscillate without the set going
into low-frequency ?oscillation and

tendency to give a slight L.F.
growl when on the verge of oscilla-
tion makes itself felt, or rather
heard, although this was found
to be absent otherwise.

The addition of an extra stage
of L.F. was found to help cure this,
and though the tendency in general
to oscillate at L.F. became more
noticeable, shunting the secondaries
of the L.I'. transformers with high
resistances cut this out, and the
set - could be handled with the
‘phones on with all three stages of
L.F. in circuit,

receiver that was made up for the
purpose of the experiments here
described and were found to func-
tion satisfactorily.

A number of different I.I.
transformers were tried out, and of
these only one was in any way un-
suiteble, all the others being easily
got to work in the set.

Improving Reproduction_

Where extreordinary good qual-
ity of reproduction is required the
detector and first I..I', may make
use of the Prince circuit, the onlyv

"““ po=

%@.BJ

Fig 5.—A successiul crrangement incorporating a combination of transformer

resistance-capacity coupling on the low-fregquzncy side.

since both stages of H.F. are
neutralised it is safe to oscillate

the detector without causing in-

terference to other listeners.

Hand Effects

It is preferable that as much
work as possible be done on the
loudspeaker since wearing the
‘phones causes capacity coupling to
be introduced between the various
stages when the hauds are brought
near the panel. This makes the set
somewhat tricky to handle on
very weak signals, and also for
some so far unexplained reason the

With only 2z .17, however, signals
were of excallent strength, taking
into consideration the extremely
bad aerial I am forced to work with,
and on the local station it was
impossible to tune in fully for two
reasons. Firstly it was far too
loud, secondly the signals were so
strong” as to send the set into
violent oscillation at low frequency
so that nothing but a prolonged
howl was to be heard.

Quality was found tc be of a high
order while the background was
surprisingly silent. Different valves
were tried in the experimental

disadvantage to this being that
reaction must be obtained by up-
setting the neutralising of the H.I'.
stages. This also has a certain eftect

on the transformer-coupled L.k,
stage and slightly increases the

likelibood of L.I7. oscillation occur-
ring.

The keen experimenter will sce
that these circuits arc all capable of
being rearranged, different forms
of L.IF. and H.F. coupling being em-
ployed, and a considerable amount
of experiment caa be carried out
on these lines.

C.P. A,
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This receiver has been specially designed in response to readers’ requests

for a neutralised fourzvalve set to cover a waveband of 200-4,000 metres

with the same coils. It is easy to operate, will receive distant stations, and

in addition gives pure reproduction, in short it is a modern receiver of the
highest efficiency.

MHEN  wireless first Other Stations

started there was
a craze for build-
ing receivers which
would cover a con-
siderable wave-
length range of
about 300 metres up to 4,000 or

much of the interest lay in tapping

ditferent sources operating on
different wavelength ranges.
The switching idea remained

when broadcasting started for some
time, and there was an era of switch-
ing of all sorts, not only to change
the wavelength band, but to cut out

This tendency was assisted bv
the fact that broadcasting became
concentrated in a smaller band ot
wavelengths which could easily be
covered by one set of coils. In
America this condition of affairs

+2
+1 l
HT. =
R,

+
=
LT =
=3
T E

Fig. 1.—The theoretical circuit of the “lsocoil.”” Note that a centre-tap effect is

obtained

by means of the balancing condenser C..

wetessccavssssscnce evesecssasscanen PR R T R R R R ) .

5000 metres. In those daysindeed
such wide ranges were necessary,
because the number of stations
from which interesting transmis-
sions were radiated was compara-
tively few. A good deal of the
transmissions were in morse, and

or bring in one or more valves tO
the receiver. Gradually it became
appreciated that switching was, in
general, detrimental to the effi-
ciency of the receiver, and little
by little the switches began to drop
out of the various designs.

($10%.)

has remained, which makes the task
of the set designer very much casier.
In this country, on the other hand,
we have the Daventry station, and
for many reasons this transmission
is of particular service to the
average listener. But this is not
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A SET FOR ALL BROADCAST WAVELENGTHS

the end of the story. There are
quite a number of very interesting
stations radiating programmes on
wavelengths quite outside our
normal broadcasting band, and
there is some justification for
wanting a receiver which will enable
these stations to be obtained.

Now this demand for an extended
wavelength range makes the work
of the designer considerably more
difficult. Tt is possible to design
high-frequency  circuits  having
transiormers which will give a
uniform and good amplification
over a certain more or less limited

B L LR R R T R R Y P T PR PP T

second valve enables the receiver
to be handled very easily, and,
since the first stage is neutialised,
without danger of interference to
the neighbours.

The Tuned Anode

If a wide range is to be covered
a transformer-coupled receiver is
almost out of the question unless
two or more sets of transformers are
utilised which are switched in and
out at will. Tlie problems arising
out of such a procedute would be
very numercnus, snd it was decided

carnanens rseeseasrtesenrennen R R R R RR RN

in order to produce coupling effect.
The various jons are all con-
nected to a i
so arranged
of dead en s, instead of
taking a straifttiorward tapping
on the ccil in which there would be
a consilerable dead-end effect when
only a small portion was in circuiv,
the switch is arranged to short-
circuit the scction immediately
next to the tapping point, and this
acts as a screen, so preventing the
unused portion of the coil from
influencing the poriien in circuit
to any consideralhle extent.

sessseseteracriv i

The neutralising condenser can be seen in this photograph near the edge of the

balancing condenser.

It is adjusted by means of a smalil screwdriver.

SR e R P P P TR TRYLY 3

band of wavelength. When this
wavelength band bas to be extended
the design of the transformers has
to be altered. In some cases the
type of circuit employed is not so
suitable on the higher wavelengths.

One H.F. Stage

* The present receiver is an at-
tempt to apply the knowledge
gained recently and the methods
which have proved their merits
to the problem of the extensive
wavelength band. In order to
focilitate the reception of foreign
programmes it was decided to
incorporate one stage of high-
frequency amplification. This with
a reaction coupling provided on the

to endeavour to utilise a simpler
method. Recourse was made there-
fore to our old friend the tuned
anode. Wi h a circuit of this nature
it is only necessary to have a single
coil instead of a transformer. If
we can find a convenient method
of tapping this coil so that we may
usc it for a variety of wavelength
ranges, then we a.e on the way
to solving the problem.

After looking round the various
components available it  was
decided to employ an R.I. Retro-
active tuner for the purpose in
questicn. This consists of a single-
layer coil wound in sections on a
large diameter paxolin former with
a swinging coil fitted at the far end

669

Efficient Reaction

The effectiveness of the arrange-
ment is shown by the fact that,
when the unit is employed as a
single valve detector set, one com-
paratively small recction coil pro-
vides sufficient coupling to act
as a reaction over the whole of the
range from about zoo metres up
to 3,000 or 4,000 metres. If any
serious loss were introduced into
the circuit by dead-end effects on
the short wave a smooth oscillation
would not result, but no trouble of
this nature is experienced.

This unit has been used Ly
several set designers, and many
readers must also have had oppor-

re
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tunity of trying it ont from time

to time. It ecided therefore
to use two ers in order to
provideatu e arrangement,

the first on in the aerial
circuit, and the second one in the
anode circuit of the high-frequency
valve. As was previousty men-
tioned, it was decided to neutralise
the high-frequency valve., Now
with a ¢oil such as this, which is
tapped with a single switch in order
to obtain the different wavelength

@eresescsscsessssstcrcanan

the first grid coil having a small
balancing condenser connected
across it, the filament connections
being taken to the centre of this
coil. One end of the coil then goes
to the grid and the other end goes

‘through the reutralising condenser

to the anode.

Incidentally _the neutralising

condenser has been made a very
small and attractive type which is
operated by a screwdriver, sothat
once the mneutralising point has

class),

tapped tuned-anode arrangement
in order to minimise the damping
on the tuned circuit imposed by the
previous valve, After some con-
sideration, however, it was decided,
in the interest of simplicity, not to
do this, particularly as it was
proposed to utilise for the circuit one
of the new high-impédance valves
such as the Benjamin or Cosmos
Blue Spot (which may be obtained
in either the 6-volt or the 2-volt
which have a wvery high

ssesrsssnssssarssnsariesan

[\ fos) ?
Fig. 2—The pane! drilling diagram. Biueprint No2. 187a (free). H will be noted
that ati the main components are mounted upon the centre line of the panel.
ranges, it is rather difficult to | been found it does not have to be impedance of the order of 60,050

obtain the neutralising necessary,
which wusually demands a centre
tapping on the coil.

An Alternative

An alternative way out of the
difficultyis touse the dual condenser,
or to place a small b:lancing con-
denser across the coil, and so obtain
an clectrical centre-tapping in this
manner. This latter method has
been adopted in the case in question,

altered again. With the tvpe of
circuit adopted neutralising adjust-
ment remains stable over the whole
of the wavelength range from 2co
to 4,000 metres, so - that this
edjustment can be mede once
and for all when the set is first
c omple’tr‘d

ngh Amphﬁcat'on

Some thought was expended
concerning the possibility of using a

or 70,000 ohms and an amplification
factor of the order of 35. This
means that with correct design the
amplification over the whole stage
will be of the erder to 25 to 30,
which is tolerably good for a high-
frequency stage considering the
wide wavclength range which has
to be covered,

The L.F. Side

In order to obtain good qualitv

-:=-:--!":-{‘-}-ﬂ'-b##@-i--ﬂ--ﬂ-{-'!"l":--C--‘:-*:-':-‘ﬂ"i-ﬂ'##dﬂi--i--ﬁ-a:-ﬂ"{-*i- e e el e Lo frale e oo Qoo fn vl

o
E COMPONENTS REQUIRED 3
on One Panel 21in. by 7in. by 1in. (British Ebonite!  One Neutralising Condenser. (Bremer-Tully o
o Co) Alicro-mike.) . o
] Two Retroactive Tuners. (Radio Instruments Ttd) One High-Frequency Choke. (Lissen, ILtd.) oL
o Two -0005 variable Condensers. (Newev.) Two -0003 Fixed Condensers. (Dubilier.) o
L Four Valve Holders. (Wearite.) One 002 Fixed Condenser. (Dubilier.) L
o Four Dumetohm Resistance Clips. (Dubilier.) One Balancing Condenser. (Peto-Scott, T.td.) o
L~ Three 2 megohm Leak. (Dubilier.) One On-Off Switch. Trost Toggle. (Rothermel o
b One ‘25 megohm Leak. (Dubilier.) Radio Corporation of Great Britain, Ltd.) o
L Four Amperites (to suit the particular vaive in uze) Four Terminals. Qe
* (see the description of the recommended valves later Cuantity of Glazite Wire. £
of* inthisarticle). (Rothermel Radio Corporation of Great Packet R.P. Panel Transfers. 'E"
= Britain) Cabinet with baseboard 8%in. deep. "
.c":' One Multi Plug. (Wright and Weare, Ltd.) I..F. Transformer. Concert Grand. (Eurcka.) :g:
o s o e o o o o o o e e e e e o o e o e e e e e o
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The multi-plug used for the

battery connections forms a

foolproof and simple method of joining up the
various leads.

e aaEiateeauasttateeaseeseresnssseossosnesososcseorsmorsancsssorsssnnoseston

reception coembined with efficient
rectification, and, further, in order
to permit of the use of a high-
impedance detector valve which
minimises the damping introduced
by the detector circuit on the pre-
ceding tuned circvit, a resistance-
coupled stage has been arranged
for the first of the note magnifiers,

e <Cnoi e e e e e o e e e o e e oo e e e e e e e Jr ool e ol

WIRING INSTRUCTIONS.

side of R2, and from latter point to one side of R3,
one side of R4, and one side of switch 5.

Join other side of S to HT-andL.T.+.

Join P of V2 to one side of R.IY. Choke and to one

F- of V3 and F- of V4,
moving plates of C3.
terminal of 1.4.

remaining side of RS5.

of L3,

also to H.T. 1.

[

-+ terminal.

of R6.

e e g e o o e o o e e D e e

e

Join aerial terminal to left-hand terminal of L1.
Join earth terminal to other side of L1 and thence
tooneside of R5, F—of V1, F—of V2, . T~ and G.B.+,
Join F — of V1 also to
Join G.B.+ also to left-hand

Join terminal A of L2 to onc side of C1 and thence
to F2 of C3. Join terminal A of 1.2 also to G of V1 and

Join P of V1 to one side of C4 and also to one i
of N.C., and thence to one side of C2 and terminal 15

Join terminal A of L3 to remaining side of C2 and
Jein terminal A of L3 also to O.1.
of transformer T1 712, and thence to loud-speaker

Join remaining cide of C4 to G of V2 and one side

this being followed by a conven-
tional transformer-coupled stage.
The resistance coupling makes use
of the new type of high-resistance
unit, made up in this case from
individual resistances and con-
densers, and designed to be used
with a similar valve to that used
in the first stage.

side of C5.
Join

Join other side of R6 to one side of Rl and to orejof V1, V2, V3 end V4 respectively.
e T L S, O L R SO L, U L 0 0, T 0, J S MO N R B BB i R o D T by B

0l

other side of R.F. Choke to one side
and to one side of C6.
Join other side of R8 to HT.+2. )
Join remaining side of C5 to remaining side of L4.
Join remaining side oi C6 to G of V3 and one side

Valves

Thus the valves required for the
satisfactory operation of this
receiver are two extra-high-imped-
ance valves for the high-frequency

-and detector, and two low-imped-

ance power valves for the first and
second note-magnifiers. Those

<
b

of R8

e T

“lof R7. . s
Join other side of R7 to G.B.- and also to LS. of g

T1 T2 o
Join P of V3 to 1.P. of T1 T2 i
Join O.S. of T1 T2 tc G of V4. ) oo
Join P of V4 to remaining loud-speaker terminal. g
Join termingl E of L2 to remaining side of Cl and _.'-'i_
thence to 1 of €38 and remaining side of N.C, o
Join rem > <ides of R1, R2, R3 and R4 to F+ wh

Hﬁ'{

=
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readers who desire may of course
use a super-power valve for the
last valve in order to avoid any
possibility of blasting on the local
station. Definite recommendations
as regards valves will be made
later in the article.

Battery Connection

The only other point which
requires comment is the method

T T R S Y L LT YT P D R LR R DL R R L L T T L R E T TR RO G, .

to fit over the pins on the other
portion of the component. An
extra pin is provided registering
with another hole on the plug in
such a position that it is impossible
“to insert or connect up the pluginan
incorrect manner. Since the battery
leads, which are live, are connccted
to the sockets, no danger of shorting
arises, and altogether it is one of

the most convenient arrangements

R.I. tuners are held in position by
four screws, extra holes being
2quired to permit the spindles of
the switch and reaction contro! to
be brought through to the front of
the panel. The condensers and on-
off switch will readily be mounted,
as also will be the two pairs of
terminals, one at each end of the
panel.

It is advisable at this stage to

TOP EDGE OF BASEBOARD

o =S YN ALRAL
(4

£
O G )
R= RN/ EARTH

e

g i

b — - ]
BOTTOM LINE OF PANEL-

Basesoaro-21'x 8% ')(5/3:

), &

- 25MeG RI
D|(2, 2
Q)
gliR
5
sl
S 7
/
C.8.
H.T. +2
L.T.

Fig. 3.—This wiring diagram is obtainable as a full-sized Blueprint free of charge.

Ask for Blueprint No. 187b.
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leading out the battery connections
to the set. For this purpose a
very ingenious component known
as a multi-plug is utilised. On
the receiver itself is a system of
seven pins arranged round the
circumference of a circle, and to
these pins the several receiver
connections are taken. The con-
nections from the various batteries
are taken to a plug which is pro-
vided with seven sockets designed

of making battery connections
which I have seen for some time.
It is particularly advantageous in
that all live leads are completely
covered, and there is thus no
possibility of shorting the leads or
accidentally burning out the valves.

Marking Out

First of all mark out the panel
in accordance with the panel

drilling eiagram supplied.  The

672

mount the panel temporarily in
position on the front of the base-
board, and lay out the components
in the positions shown on the back-
of-panel diagram.. There is ample
space except in the region of the
resistance-coupled note-magnifier,
where a little care has to be taken
in order to space the components
correctly. If the layout shown
is followed, however, no difficulty
will be experienced.
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JOIN AERiAL Aeacrion)| |FitAamenr|| lovo
AerIAL) | Coumpting] |CONTROL SwrrcH || SPEAKER
HERE ConreoL TERMINALS
HETUNER
AERIAL HF
LEARTH AERIALY | TUNING TUNING
TeErmINALY | TUNNER CONDENSER CONDENSER

By means of the two tuners ehoployed a wavelength
range of from 200—4000 metres may be obtamed

L L R R PR Y]

The components may then be
screwed into position on the base-
board and the wiring up commenced.
It will be found to simplify matters
if the majority of the filament and
low-frequency wiring is carried out
with the front panel removed.

Completing the Wiring

The panel may then be fixed into
position and the remainder of the
wiring carried out, which will be
found to be a comparatively easy
matter. It is essential to wire the
connections between the high-
frequency valve and the two tuned-
circuits exactly in the manner
shown. There is the small coupling
between the two circuits, partly
capacitative and partly magnetic.-
With .the wiring as shown the two
couplings tend to oppose each
other, and the effect therefore is
only slight.

Testing

When the receiver has been
completely wired up it may be
placed on test, and little difficulty
will be experienced in its operation.
It is first of all necessary to place
the range switches on the two tuners
to the same point. The coupling
coil on the first tuner, which will
be seen to be acting an aerial
coupling coil, should be placed at
about 45 degrees; either direction
of coupling may be used, as the
results are not appreciably affected
by the direction of coupling. The

B

Neutrallsmg ‘
It is advisable to tune in to the
‘local’ station, the approximate

Seeeatreseniteatetscassrrsseatetatatetereatactersrne

coupling on the second tuner is
utilised for reaction,.a form of
parallel feed reaction having been

incorporated, as will be seen. This
has been done because if the
reaction - coil were inserted in

series with the very high resistance
in the anode circuit little eftect
woula result. Moreover the con-
nections adopted have the advan-
tage of keeping the high frequency
to its own quarters and -preventing
H.F. currents from leaking through
to the L.IF. side of the receiver.

setting of which can be obtained
from the test report which is given
later in tnis article. This should
be done with the reaction coupling

673
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on the right-hand tuner at zere
Tune in the stations, and then
remove the Amperite controlling
the first (high-frequency) wvalve,
The neutralising condenser mar
then be adjusted until a silent point
is obtained in the usual manner,

Care should be taken that when
carrving out this operation the
circuits are as neaily as possible
in tune, and it is advisable to
1ctune the circuit after the Amperite
has been removed, as it is sometimes
difficult to gauge the exact point
on the local station when all four
valves are going.

Searching

Having found this neutralised
position, the neutralising condense~
may then be left set, and will not

(Concluded on page 7435.)
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I

ol STATIONS RECHFIVED ON LOUD-SPEAKER. o
I Station. Wavelength. Aerial. Tuned Anode. I
E  Antwerp 265.5 C 160 C 140 I
Bl Newcastle 312.5 C 210 C 190 I
H D 150 D 130 =
B London . 361.4 E 140 E 110 I
B Manchester .. . 384.6 E 150 E 120 I
Bl Bremen . 400 E 165 E 135 I
Il Birmingham 191.8 E 200 E 180 Iy
= . F 140 F 120 I
B Ships .. 600 F 190 F 170 &
Bl Lausanne 850 G 180 G 160 I
E  Daventry 1600 H 230 H 200 Il
Ell Radio-Paris .. " 1780 U 95z H 240 %
Y [ o o T o et T o et i o s [ o e o o o e ] i ] 3.
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The accurate control of the wavelength of a broadcast or Morse irans=

mitter is becoming increasingly important.
short=wave transmission.

who are eager

HE practical ap-
plications of the
piezo-electric
qualities of certain
quartz crystals
have for some con-
siderable  period

cccupied the time and interests of

both professional and amateur wire-
less engineers.

Although a certain amount of
research has been carried out in this
country on this particular type of
crystal, far more appears to have
been done in America, where its
application to wireless was brought
into prominence, first, as a reson-
ator and, secondly, as an oscillator,
No doubt recders
will remember the
crystal - contrelled

This in particular applies fo

Mr. Ridley’s description of his crystal=controlled
transmitter will therefore be found of great interest by those enthusiasts
to keep abreast with modern developments.

If the crystal is placed hetween
two metal plates and a slight but
constant  mechanical pressure
applied, an electrical charge will

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

MEeTAaL PLATES

Quarrz CRYSTAL
Fig.1.—The arrcws indicate
how the crystal expands
and contracts.

be produced on the two plates. By
this it will be noted that a mech-
anical effect is giving rise to an

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

of a certain frequency we shall find
that the crystal will be set into
mechanical vibration, incsmuch as
it will tend to expand and contract
to a certain degree either side of
its normal breadth, and, as its
mass cannot alter but only change
its shape very slightly, it naturally
varies its thickness in a manner
proportional to the variation of the
first dimension. This effect is illus-
trated in Fig. 1.

Frequency and Vibration

Now as these two effects, the
mechanical and electrical, are de-
pendent one on the other, it will
be seen that an alternating voltage
is being set up be-
tween the plates,
the frequency of

cont: O o fhe
sets pf NKT, the which corresponds
American  Naval g0 2p to the mnatural
Research  Station Con Oloi period of the
situated at Belle- crystal., If an
vue, where both . : electrical impulse
40.9 and 20.8 metre Powek \geve I t is given top the
transmitters  are 005 BIERA ('R YSTAL.: o crystal it will set
stabilised in this i 66,000 up an alternating
manner. Also it is OHMS voltage which w ill
well to remembetr T ® — gradually fall in
that KDKA on amplitude over a
8 metres is con- . period of time
trolled by a quartz Fig. 2—A circuit used for finding the fundamental governed Dy  the

crystal.

The FPrinciple
T.ct us {or 2 moment consider how
the particula: qualities of this
crystal enable it to control the out-
put of a transmitter.

frequency of a crystal.

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

electrical cffect. Therefore, if we
reverse the operation and applyto
the crystal, throvgh the medium of

density and elas-
ticity of the parti-
cular specimen of
quartz, but if these impulses are
continued at a given frequencywe
can maintain the crystal in astate

the plates, an alternating potential l of continuous mechanical vibration
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Fig. 3.—A low-power crystal-controllied circuit used by
the author.

half-wave rectified note with clear
high - pitched pulses. When the
mains were full-wave rectified and
applied to the oscillator valve with-
out any pretence at smoothing, the
result was almostpure D.C. Surely
some of our Continental friends will
appreciate crystal control.

Mechanical Stresses

It must be remembered that the
potential produced by the mech-
anical vibration of a quartz crystal
is very small indeed, and, similarly
by reversing the effects, the vibra-
tion at a given potential is also
minute. However, if the applied
potential be heavy the crystal
vibrations will build up to such an
amplitude that the crystal will
crack or break and by so dding
render itself useless.

Alternatives

which is so rapid that it
corresponds  to radio fre-
quency. Just as a musiea!
instrument string when struck
will only vibrate at its natu-
ral frequency, which is
dependent on its length,
thickness and elasticity, so
will a2 quartz crvstal only
oscillate at one particular
frequency  (or harmonics
thereof). The properties

In view of the comparative
weakness of oscillation of the
crystal it is necessary to
amplify it considerably before
it is strong enough to control
a valve dissipating two or
three hundred watts. To get
a three or four stage radio-
frequency amplifier working
successfully on 45 metres is
no mean feat, but to get a
crystal with that fundamental

which govern this frequency
have already been mentioned.

Conditions

If, therefore, a quartz crystal is
obtained which-has been correetly
cut with proper regard to its geo-
metrical and optical axes and ground
so that both faces are absolutely
parallel, and connected in a circuit
as shown in Fig. 2, it will be found
that thecircuit will oscillate fiercely
at the fundamental frequency of the
crystal. The anode tuning con-
denser should berotated very slowly
as the resonant point of the crystal
is so sharply defined that it is quite
easy to pass over it if the condenser
is rotated too quickly. This cir-
cuit was used to select the crystal
for the transmitter at 5NN a
large power-valve being used with
300 volts on the anode. At this
voltage the plate current was
approximately 235 milliamps, which
fell {0 10 m.a. when the crystel
was oscillating. The inductence
consists of a Burndept Short Wave
Coil, No. 20.

Itis interesting to note that when
in place of the usual 300 volts H.T.

The neat type of crystal mount used

at 5NN.
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frequency is harder still,
Therefore, one has to make
use of one of two alternatives,

0-75(x2)
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Fig. 4.—1t is possible in such circuits as the above to
work on a harinonic of the fundamental wavelenzth of
the controlling crystal.

shown in Fig. 2, 220 volts A.C. from
the mains was applied, the resultant
note produced was a very pleasing
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namely (1) to obtain a crystal with o
fundamental frequency that will
produce a harmonic between 44 and
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46 metres, amplifying the funda-
mentaland then doubl.ngor trebling
the frequency as the case may be,
and passing it on to the final ampli-
fier, or (2) connecting a crystal with
a high-wave fundamental dircctly

D R R R R}

wave for some unknown reason,
all of which, however, are far too
weak to worry about). The note is
absolutely pure and clear and free
{from any keying click or thump, and
has the peculiar bell-like quality

which seems to
" be common to

all crystal con-
trolled sets. After
working the set
for a lengthy
period the crystal
warms up to,
roughly, 100°F.,
which tempe-
rature it main-

o @ b 0 0 0 0
0'6 "Q 0.0 0.0 .'0 Q'Q "0

This photo-
grapn of tre
main  induc-
tance shows
how the aerial
coil is mounted
over the top of
the anode coil,

o & 0
0.0 . 0.0

LI R K )
X 0.9 0'0 0.0 0.0

tains, Apparently
this heating up
has noefiect upon
the crystal, for
it has never yet
refused to
function and has
been in operation

across the grid coil of the oscillator
valve and tuning the set to the
harmonic required. This is the
method that has been adopted at
5NN with marked success and is,
the writer believes, the only trans-
mitter that is controlled by a
crystal in this particular manner.
It is only possible to do this with a
comparatively thick crystal, as the
applied potential would be too great
for a quartz ocscillator with a
fundamental of that wave.

Practical Details

The actual crystal in use at sNN
has a fundamental of 133.5 metres,
which produces the third har-
monic at 44.5 metres (and in-
cidentally a host of other parasitic
harmonics above and below {his

for quite a con-
siderable peried.
Incidentally, it may be stated that
great assistance wes afforded by
Mr. Hinderlich of Lechmere Road,
N., who placed at the writer’s
disposal a number of crystals to
test and select from.

The First Set

Regarding the construction and
other details of the transmitter, the
following data will no doubt prove
of interest.

The first set built was of quite
low power and was really con-
structed to test the properties of
the crystals and find out what
eftects were produced when this
method of control was used on a
master oscillator. The circunit is
shown in Fig. 3 and is consiructed
for use on the fundamental of the
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quartz—namely, 133.5 metres. This
set gave very satisfactory results,
and was only abandoned when it
was found that to operate it on
44 metres with a crystal of that
frequency was far too difficult
when other methods gave exactly
the same results with far greater
ease in manipulation.

The Main Transmitter

The second set, which is the
main set at 5NN, embodies the
principle suggested in alternative
(2) and is shown theoretically in
Fig. 4. -Actually, the set is built
up in a framework of white wood
measuring 18in. high by 16in, wide
and 16in. deep. The anode awl
grid inductances are built in the
approved ‘“ low loss "’ style in order
to reduce self-capacity.

The Anode Inductance

For the anode inductance three
ebonite strips 8in. by 5/16in. bv
1in. were taken and carefuliyrubted
down to remove the shiny surfice
which is imparted in the manufec-
turing process and which often
“accounts for poor results when not
removed. Each strip was then
carefully marked out and drilled
with a No. 25 drill to take 12 gauge
wire spaced one diameter. The
wire was then threaded through
these strips in inductance form,
and the supports were then mounted
equidistantly, and at either end on
a %in. section of 27%in, external dia-
meter ebonite tube, so as to meke
the whole inductance absolutely
rigid. This inductance has in all
twenty-seven turns, of which eigh-

£EBonne
Eno Supporr

FOR SPACING STRIPS SPACING STRIPI

Fig. 5.—The strips on which

the anode coil is wound are

supported by pieces of
ebonite tube.

teen are actually in use for 44.5
metres. Incidentally, the induc-
tance is tagged at every turn to
facilitate tapping., Over the top
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A general view of the transmitter from which the methd
of mounting the grid tuning condenser and H.F. choke on
ebonite pillars may be gathered.

eesesserseresase ssteresaesetatitiesatssoataerranes

end of this coil is wound the aerial
coil, which is merely six turns- of
12 gauge wire wound on three
ebonite strips and sprung over the
three strips supporting the anode
inductance. Reference to Fig. 6
will indicate the manner of con-
struction.

The Grid Coil

The grid inductance is built in
a similar manner to the anode ccil,
except for the fact that there are
only ten turns wound on and only
six in use. The actual diameter
between wire centres in both anode
and grid coils is 33in. In case this
point is not quite clear it is shown
in Fig. 5. The grid choke is wound
on a 2in.tube and consists of fifty-
four turns of 32 gauge D.S.C. wire.
The anode choke is also wound on a
similarly sized tube but consists of
135 turns of 36 gauge D.S.C. wire.
The valve in use is a Mullard
0.250F, and is supplied with
filtered and full wave rectified A.C.
at 2,000 volts from two U.r recti-
fying valves. Normal input to ‘the
oscillator is 190 watts.

........ R Y L T Y R T P PP PPN

Anvooe
Corn

At£riaL Corw Spaune Over Anone Cort
JupporTs

Fig. 6.--The turns of the

aerial coil are mounted

over the supports for the
anode coil,

beesansretatrrnaTaent s taesbterersatearbaenan see

The Crystal Holder

The crystal holder is constructed
from a block of Zin. ebonite and is
3 in. square, with a recess 2in. in
diameter and % in. deep cut outin
the centre. A brass plate of just
under 2 in. diameter is placed at the

677

~which has

bottom and a connection brought
out to a terminal in the side. The
crystal is placed on this plate and
upon the crystal the other plate,
its connection taken
from a terminal fixed to the centre.
(See Fig. 7.} Both these plates are
carefully ground with grinding
powder and finished off with 10uge,
until the contact faces are dead
smooth and true. It may be
stated in passing that it is absolutely
essential that these plates should be
as "accurately ground as possible,
as much of the success in getting
the crystal to oscillate depends upon
their condition. If the plates have
been carefully ground they should
be capable of lifting each other up
by merely resting one on theother.

The block of ebonite is mounted
on a pad of sorbo-rubber to mini-
mise mechanical shock, as any
vibration tends to throw the crystal
off escillation.

D Ry P YY)

Brass Pra r£.:

\\\\\ \\\\—\’\\\A\\\\\\\
\\hl 5 ””\\\\M-
N \\\\\\\\\\\\\\\\\\\\\\-
£EBoniTE CRYSTAL -

Fig. 7.—This sectional view
of the crystal mount clearly
shows its construction.

eessesasieres et setesasestsetsroaraetitrsey es

As a point of interest, the whole
transmitter at 5NN can be moved
asfar as the supply leads will permit
while it is actually oscillating with-
out causing any variation of note.
Several minor adjustments are
necessary before the crystal will
work at its maximum efficiency, but
as these adjustments vary for the
different stations, it is impossible
to lay down any definite ruies here,

Results

In conclusion, it may be stated
that the building of the set has been
well worth while, for never has such
a perfect and stable note beenob-
tained by any other method, many
of which, incidentally, have been
tried. Results are all that could
be wished for. Brazilian and
American stations were worked
within 15 minutes of finishing the
set, and every station remLxLﬁd on
the steadiness of the note,
one Canadian station sug ¢
that 5NN must be crystal con-
trolled.
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USER
VALVE

To a very large number of crystal -users there comes a time when if is
desired to reach out to distant stations or to obtain more satisfactory volume
There are several ways of connectingup a valve for
this purpose, and the following article will show you which is your best

from the local station.

OR some years
Ferris had been
an ardent crystal
user, but residing,
as he does, about
40  miles from
London, there

came a time when he decided that

the signal strength and range

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

course to adopt.

and owns a little cottage in the
country with a little lJand on which
he works, while he relies upon
wireless, especially in the winter
months, for his amusement and
recreation in the evenings.

Reaching Out
TFerris, however, is now beginning
to get tired of
listening only to
210, the lecal

station, and

D

Daventry, which,
of course, merely
gives him the
same programmes
at slightly differ-
ent strength, so
he decided that
e would add a
valve to his
crystal set, not
only to enable
him to get
stronger  signals
from the nearest
programmes but
also, perhaps, to
enable him to

4‘ +
L.T.

pick up other
{ransmissions,

Fig. 2.—A valve may be added to the
crystal set of Fig. 1 to form a reflex
circuit, the valve performing the dual
low - frequency

function of high and

amplifier.

..................... Nttseeresssiettettssntannanes

available from his receiver were
not sufficient.
Ferris, I may say, has retired

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

-@ - I went down to
stay with him
last week-end and
he asked my
opinion asto what
I considered  the
most efficient
means of utilising
the valve he was
going to add. A consideration
affecting the change he was con-
templating was that of cost. His

o~
GTR

means are limited and he is not
in a position to spend more than

esessevecsrenessacsreantane bressanee vesesscsrace

LOADING COIL
SOCKET

£

Fig. 1.—A simple crystal
circuit employing a slider
coil and a loading coil
socket for Daventry.
a couple of pounds at a time on
his hobby.

The crystal set he was using
consisted of a single-slider coil
mounted on a little base with the
crystal detector, provision being
made for a loading coil to be inserted
for the reception of the high-power
station, The circuit is shown in
Fig. 1,

Different Methods

A valve cen be added to this
set in three ways. Either it can
be made a high-frequency amplifier,
a low-frequency amplifier, or elze
it can be used in a reflex function,
so as to give both these effects.

The reflex arrangement, of course,
will give the greatest efficiency
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ble to hoodwink our friend the Oyster

and persuade it to produce pearls to
order. This is the simple method employed
in the East. An irritant is introduced into
the shell. Almost immediately the creature
begins to cover it with layers of a nacreous
substance. Ultimately a pearl is the result.
Split a cultured pearl in half and you will
find that the core and the surrounding
layers are one homogeneous mass. It is
quite impossible to separate either the
layers or the core.

Thus from the bed of the sea comes an
interesting parallel for every valve user.

The new Cossor Kalenised Filament is just
as much a homogeneous mass as is the cul-
tured pearl. In a similar manner it is
formed layer upon layer. And just as the
nacreous layers in the pearl cannot be
separated from their centre, so the kalenised
layers in the - Cossor Filament cannot
become detached in use from their metal
core.

By the ingenuity of man it is now possi-

CoOsSsor

The cultured pearl and the
kalenised filament

This new Cosso- Kalenised filament is onc of the out-
standing contributions to Radio this season. At last
there is available a complete range of 2-volt valves
which function practical y without hcat. Yet the
clec ron emission is t rrif c—many hu-drcds of times
greater than the emission of the ordinary bright emit-
ter. Because this kalenisei filament never becomes
hot it can never crystalise. It always retains its
pliability. Even after 2,000 hours useit is as supple
as the day the valve was made.

Remember, tco, that the process of kalenisation
actually builds up layer upon layer until the cross
section of the filament is exceptionally large. That
fact—combined with 1ts low specific resistance, which
permits a considerable increasc in length--shows why
the new Cossor Dull Emitter has cntirely recast
popular ideas as to what a 2-volt valve can do.

No longer is it necessary to use 4-volt valves to
obtain big volume—the new Cossor Point One will
give better results— greater sensitivity —improved
tone—and al the volume your Loud Speaker can
handle—with the miserly consumption of one-tenth
of an ampere and your accumulator will last twice as
long as it would when using 4-volt valves, with the
consequent red.ction in costs. Incidentally, too, a
2.volt accumulator costs only half the price of a
4.volt one. Finallv, do not forget tr¢ exclusive
method of Co-axial Mounting which ensures a shock-
proof filament support, and guarantecs ab:olute
uniformity between all valves of the same class.

ne

Issued by A. C; Cossor Ltd,, Highbury Grove, N.5.

Tell the A

doertiser you saw it in “ MOoDERN WIRELESS.”®

Gilbert Ad, 6292,
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ANNOUNCEMERNT BY THE BOWYER-LOWE C€O. LTD. LEFCHWORTH. HERTS,

The Bowyer-Lowe
PRINCIPLE

is to give clear evidence by perform-

ance, of being beyond comparison—

that evidence is unmistakable in the

Bowyer-Lowe range of Components
" now available.

Wireless enthusiasts and  dealers

“everywhere reccgnise the significance x MAS
of the Bowyer-Lowe nameplate on : l 9 2 6
components. It is a defnite .

Guarantee of mechanical and elec-
trical perfection, as a free replacement

is eflected within twelve months of Bowyel' "Iowe Tested

purchase, should a component prove

unsatisfactory. Componenfs llﬂve pl'OVed
Lcok for the name—Bowyer-Lowe— h .

it stends high in the company of fire their own supremacy

Radio products, use them in your next

set and have Perfect
Wireless Reception
this Xmas
o

CONSTANT
SATISFACTION
GUARANTEED
—OR A FREE
REPLACEMENT |
IN TWELVE
MONTHS

MOCRTCN-NEWsQULD LTD,

N

650 ~ Tell the Advertiser you saw i in * MoprrN WIRELESS.”
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from the added valve, but,
unfortunately, in this case
it was ruled out by the
question of cost.

It may be of interest to
others, however, who are
more fortunately situated
in this respect, to see just
how the conversion would
be carried out.

Reflexing

A theoretical circuit of
the completed alteration
is shown in Fig. 2. What-'
ever the conversion decided
upon, it will be realised,
of course, that.the I..T.
and H.T. batteries, valve,
valve-holder and filament
resistance will be required
in each case.

The reflex arrangement “shown
is the simplest and probably the
cheapest, and the additional
apparatus required will be the
tuning coil and condenser, L, and
C, respectively, three fixed con-
densers, C;, C, and C,, and a low-
frequency intervalve transformer.
The fixed condenser C, is
required in order to load
up the tuning coil L; to
cover the necessary wave-

The

band.  When originally
used with the aerial as a
simple' crystal set, the

capacity placed across the
coil by the’ aerial and
carth would probably be
in the region of .0003, and
this will be a suitable
value for the condenserC,.
Condensers C, and C, are
merely by-pass condensers,
asuitable value for C; being
00035, and C, «001 or «002.
The primary of the low-
frequency transformer is
connected to the telephone
terminals of the set, while
the secondaryis connected

low - frequency amplifier

dency to oscillation, and this may
be considerably increased if the
wrong connections are employed.

L.F. Buzzing

In the case of high-frequency
-oscillation occurring, not only does
it make the set difficult to control,

shown
theoretically in Fig. 5 may be built up
in the compact form shown above.

will not give any appre-
ciable degree of selectivity,
T'or the benefit of those
who have had sufficient
experience in wireless ex-
perimental work a more
advanced circuit is shown
in Fig.3. In this case the
amplitying valve is neutral-

ised so. as to enable
self - oscillation to Dbe
eliminated, while a {far

more selective means of
coupling the aerial is
employed, so that sharp
tuning shall result.
Grid Bias
Further to aid in the
.obtaining of maximum
efficiency and amplification
from the valve, a grid-bias
battery is included, by means of
which a negative potential is ap-
plied to the grid of the valve so
that maximum volume and purity
may result, together with economy
in H.T. current. It will be scen -
that the centre-tapped grid coil
method of neutralisation is em-
ployed, and although an
extra componcnt, in the

as shown, between the
" bottom of the tuned circuit
L,, C, and the low-tension
negative,

An Important Point

Tt is important that the Cs
crystal set be connected as
shown with the  aerial
terminal going to " the .
anode, and the earth: termmal

through the ’phones. going to high-
.tension ' positive. Since tuned-,
anode high- frequency amplification
is used, there is an inherent ten-

form of a mneutralising
condenser shown at N.C.,
is required, the by-pass
condenser, which in the
previous circuit is shown
connected across the
secondary of the low-
frequency transformer, is
no longer needed. The
value of the grid bias re-
quired will, of course,
depend on the valve
employed and the voltage
put on the anode, but a
rough idea can be arrlved
at by taking 10 per cent.
of the high-tension voltage
as a maximum allowable
bias.

Loose Coupling

It will be seen that loose
coupling is employed for

LT

Fig. 3.—This neutralised reflex circuit
gives very satisfactory results.
values as their
equivalents in the previous circuit.

have the same

seeevrssendrcansreaas treveeesessrenanas tressvesessssienasetarnesessan e

but it may also give-rise to low-

frequency oscillation or' ‘buzzing.

‘At the same time, the aerial tuning.
arrangements employed are of the
-very simplest description, and thus

681

C; and

e s

a_

the aerial,- and the coil
for this purpose can easily
be wound by the ex-
perimenter himself. On a
3-inch former a suitable
number of turns for L,will
be 20 to 235, while L., may
be 60 turns tapped at the centre.
The windings should be spaced about
# of'an inch from each other, and the
adjacent ends of the two windings
will go to the aerial and grid.
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Fig. 4. —An inex-

p=nsive method of

adding a valve to
the crystal set is
seen in tnis dia-
gram, where
tuned anode H.F.
amplification is
employed,

L L Ao versee

Neutralising

Since the aerial is connected
direct to the grid in the Fig. 2
vircuit, it is somewhat problematical
whether it will be possible to get
the set to oscillate, owing to the
heavy damping imposed. The
reception of stations other than
ihe local one is, therefore, rather
doubtful. With the Fig. 3 circuit,
m  which - the wvalve is loosely
coupled to the aerial; it will probably
he found that unless correctly

" neutralised, the set will oscillate
rather readily. Under thesc cir-
cumstances the neutralising con-
denser may, of course, be uscd as
o reaction control, and it will be
possible to pick up a number of
stations besides the ncar-by one.

Adding an H.F. Valve

Since Ferris could mnot afford
the conversion to a reflex set, T
next suggested his adding a valve
purely as an H.T". amplifier, so
that he could receive other stations,
while at the same time a certain
ancrease in strength from the local
yransmissions would be obtained.
The additional apparatus required
in this case, beyond the batteries,
cte., is merely a tuning coil, a
variable condenser and a small
fixed condenser, C,, {for the purpose
previously stated. The Tig. 4
vircuit is again the simplest arrange-
ment that could be used, though
the coupling method and neutralis-
mg circuit shown in Ifig. 3 can
Lie employed.  In this case the
centre tap from the grid coil will
be connected to low tension through
a high resistance of the order of
100,000 ohms, or ecisc through a
high-frequency choke.

in which case the only additional
picce of apparatus required was
the low-frequency transformer. The
addition is shown in Fig. 5, but
it was found, on going into the

question of cost, that a really
good low-frequency transformer

would cost more than the extra
coil and condenser required for
the H.I'. unit, while I explained to
IFerris that the additional single
stage of amplification would hardly
increase his range to any appreciable
extent. :
A Straight Detector
The next suggestion made, which
was the one finally adopted, was
that the crystal set should be
scrapped entirely and the valve
used as a reaction detector. Under

these circumstances, of course,
greater signal strength might be
obtained from the local ‘station,
while it would be possible to tune
in distant stations from all over
the Continent on the telephones.
The circuit that was decided on
was our old friend the Reinartz,
the coil employed being a home-
made one.

Though  slightly more com-
plicated and expensive than the
plain H.IF. circuit, owing to the
fact that two variable condensers
are required, the capabilities of

the circuit certainly made the
extra expense worth while.
The Coil

The coil was wound on a 3-inch
former, using gauge 22 d.c.c. wire,
and it consisted of 8o turns. The
first 6o turns were tuned by a

is

A crystal receiver has far

greater potentialities when

aided by a

Fig. 5. — A |

frequency ampli-
fier

increa
signal
considerably,
range

not
at all.

teeseeiterearanse “eresaceiienana

strength

is almost
unaffected. There
is the advantage,
however, that the
tuning operation
changed

valve amplifier.

o W-

ses

0005 condenser and connected
across the grid and filament of
the valve, while tappings were

taken at cvery four turns of the

but

resrenenaan

The next suggestion I put forward

was that the
added as a low-frequency amplifier,

valve should be
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remaining 20 turns of the coil,
the aerial lead being connected
(Continued on page 765.)
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QLDON

(PRONOUNCED SiL-DON)

triumphs at NEW YORK £ AMSTERDAM |

AT AMSTERDAM the International Gold Medal was awarced to
an *‘ Elstree Six’’ fitted with CYLDON Condensers, At the Radio
World’s Fair, New York, September, 1926, the 2nd and 3rd prizes
were won by receivers fitted with CYLDON Condensers, These
were “ Mewflex” and ‘ All British Six’ respectively, All in
competition with Zmerican and Eurcpean receivers. Verb. Sap.

=— |
—_———— 4
‘

CYLDON GANG CONDENSERS

2 GANG £2.10s. 3 GANG £3-10s. 4 GANG £4-10s.

The complete range of CyrLpon Condensers consists,
in addition to the Gang Models, of the Dual, the

DUAL CONDENSERS: ;% 5% &% &
SQUARE LAW :

Square Law and the S.L.F. models in the following

.oces 1768 0003 1816,
.coozs 16/-, oooz 156,
With dial,

o005 156, ccosz 15/

capacities and prices :—

CvipoN TEMPRYTES are British made and
unconditionally guaranteed. Can be supplied
in correct resistance for amy Valve. When
buying state resistance (ohms) required or be
sure to give name ol Valve and voltage of
accumulator supplying current to the Valve.

CYLDON TEMPRYTES ... 2/6
HOLDER MOUNTINGS ... 1/6

SYDNEY S. BIRD & SONS,

Telephone : Enfield o672.

S-‘LnF. MODELS: .0ooz5 146, Dial 2'-ex.
CYLDON TEMPRYTES—THE BEST METHOD OF VALVE CONTROL

ey

Send  for /7(11‘!1’[11/.’1)'55
of the Cyldor WA I"E‘E
METER—it identifies
unknown stations an(l;
makes searching and
testing out 51’1;1[)![1‘1'!;1'5
itself. i

If unable to obtain CYLDON products locally write direct to

Cyldon Works, Sarnesfield Road, Enfield Town, Middlesex.

Tell the Advertiser you saw it tn * MODERN WIRELESS.”
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1926-1927
ROTHERMEL
RADIO
COMPONENTS

R

NEW 1927
CATALOGUE

You can obtain full details of tlese and our com-
plete range of new and advanced High-class American
Components in our 1927 Catalogue, which is now
available. This new 64 page catalogue contains
exhaustive information to all interested in Radio as
a fine art and embodies a new up-to-date circuig
supplement. Secure YOUR copy immediately by
sending 9d. i‘n stamps 10 cover cost of postage.

Alden loealised Control Units,
Best for all Reccivers requiring
dual or triple condensers.
No. 2172/5. Two gang .0005 52/8
No. 2173, Three gang .00035 52/6
No. 2172. Two gang,.00035 42/6
No. 2174, Fourgang, .0003575/-

iAM%)PgsH 11 CHOKES,

NO mh. 7,6 cach,

No. 125, 125 mh, 10,-ca. ROYAL FR%STOM’II_;;I{\SL FRAME

The world’s finest, 2, 6, 10, 25,
35 ohing, 2/6 each.,

ROYAL_FROST Gx-:ﬁn ]JAEKS. YAXEY No.lO
The Jewel of all Jacks.

951, Double circuit ... 1/9 R

954, Closed . 1/ The perfect  Filament

953. Open 1/6 Switeh, 2,9,
NATIONAL DIALS. b 955, S.C1 Fl]amout( ontrol 1/ 10 s :
The  Aristocrat — of SILVER MARSHALL 220

ials. AUDIO TRANSFORMERS,!
T"De B 15/- A power transformer second
, C Iluminated 16/ 6

to none. Wgt. 3} 1b., wound
with 20,000 twnz. 32 /6 ea.

il

Hm”“‘ C.R.L. \lod\uwtor Plugs. Supreme
gquality from all receivers.

No. 1. Jack type 13/6 cach
No, 2. Cord type 13,6 .

. THE
Radio Corptn. of Gt. Britain Ltd. AMSCO TRIPLE S.L.F. CONDENSERS.
AMPERITES (Reg.) Kach section with variable u-mpcusatm .
For all good receivers, 24-26, MADDOX STREET, No. 1526 .o . 78—
- cach, with basc, REGENT STREET, LONDON, W.1.
* Telephone ; My fair 578-9,
_\_ f Telegramg: *“Rothcrmel, Wesdo, Loundon,” -\ r

684 Tell the Advertiser you saw -it in ** MObERN WIRELESS.”
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- [legular Drogrammes
- (omtinental Broadcast Stations

Edited by CAPTAIN L, F. PLUGGE, :
B.Sc., F.R.Ae.S., F.R.Me:S.,

ﬁ
P
~

Times reduced to Greenwich Mean Time.

Corrected up

to November 12th, 1926,

G- Name Call Sign Closing Time G. Name Call Sign Closing Time
M. of and or Approx. AL of and or Approx.
T Station. Wavelength. | Duration. T. Station. Wavelength. Duration.
p.m.
a.m. WEEKDAYS. 6.0 Moscow RDW 1450 m. | 8 p.m.
6.30 | Eiffel Tower FL 2650 m. 10 mins. © 6.0 Bremen —--- 400 m. 7.30 p.m
7.55 | Amsterdam PCEF 2125 m.{ 10 mins. 6.0 Hannover ——- 297 m. 7.30 p.m
7.56 | Eiffel Tower FL 26850 m. 5 mins. Sp. G.0 Kiel ——— 2542m. | 7.30 p.m
8.10 | Xiffel Tower FL 2650 m. 15 mins. 6.30 .| Zurich —— 500 m, 9 p.m.
8.10 | Ecole Supérieure| FPTT 447.8 m.| 13 mins. G.40 | Hilversum HDO 1050 m. | 10 p.m
9.25 | Eiffel Tower FL 2650 m. 5 mins. Sp. 6.40 | Lyngby —— 2400 m. 10 mins
9.45 | Lyngby — 2400 m. | 10 mins. 7.0 Union-Radio ..! EAJ7 375m. | 8 pm
10.0 Danzig .. 9727 m. | 10 mins. 7.0 Konisberg . ; ——241.9m. | 8 pm
10.25 | De Bilt.. KNMI 1100 m.| 5 mins. 7.0 Radio-Cadiz ..1 KAJ3 400 m. | 9 p.m.
10.30 " | Danzig .. .. 272.7 m. { 1 hour. 7.0 Voxhaus ..i b 366 m. and 11 p.m
10.45 | Lyngby — 2400 m. | 10 mins. 483.9 m.
11.0 Eiffel Tower TL 2650 m. 11.30. 7.0 Munich .. —— 535.7m. | 10 p.m.
11.40 | Hilversum HDO 1050 m. | 10 mins. 7.0 Stockholm SASA4545m. | 10to11 p.m.
11'57 | Nauen POZ 3100 m. | 8 mins, Sp. 7.00 | Osio ~--— 3704 m. | 9 or 11 p.m.
p.m. i 7.0 Muenster ms 241.9 10.0 p.m.
12.30 | Kiffel Tower FI. 2650 m. 10 mins. 7.0 Stettin .. ——-252.1m. | 11 p.m,
12.30 | Radio-Paris CFR 1750 m, | 2 p.m. 7.0 Nurenberg —— 329.7 10 p.n.
12.35 | De Bilt KNMI 1100 m.] 5 mins. 7.0 Zagreb .. —— 275.2m. | 8.40 p.m.
1.0 Danzig .. . 9727 m. | 10 mins. 7.0 Berne —— 411 m. 9.30 p.m.
2.0 Zurich .. 500 m. 5 p.m. 7.0 Leipzig .. ~——— 357.1 | 2 to 3 hours.
2.30 | Union-Radio EAJ7 375m. | 330 p.m. 7.0 Konigswuster- AFT 1300 m. | 11 p.m.
3.0 Eiffel Tower FLL2650 m. - | 3.30 p.m. hausen -
3.0 | Konigswuster- | AFT 1300 m. | 5.30 p.m. 7.0 | Stuttgart —— 379.7m.| 11 p.m.
hausen 7.0 Goteborg SASB 416.7m.| 10 p.m.
3.30 | Milan TMI315.8m. | 5.0pm. 7.0 Malmo .. SASC 260.9m.| 10 p.m.
3.30 | Breslau 322.6m. | 4.0 p.m. 7.0 Sundsvall SASD 545.6m.] 10 p.m.
330 | Gleiwitz 250 m. 4.0 p.m. 7.0 | Boden - SASE 1200 m.| 10 p.m.
340 | Kiev ——211.83m. | Spm. 7.0 Lausanne HB2 850 m. 8.30 p.n.
4.0 Voxhaus 366 m. and 6.30 p.m. 7.0 Copenhagen —-— 337 m. 9.30 or 11.
483.9 m. 7.0 Radio-Wien - 577 m, 9.30 p.m.
4.0 Stettin .. 2521 m, | 630 pm. 7.0 Prague .. — 3489 m.} 9.0 p.m.
- 4.10 | Amsterdam ——PCFF 10 mins. 7.0 Eittel Tower I'l. 2650 m. 9 p.m.
2125 m. 7.0 Bratislava — 300 m. 9 p.m.
4.30 | Radio-Paris CFR 1750 m. | 540 p.nm. 70 Bilbao .. o EATO 434.8 m 9:30 pom.
4.40 | Hilversum HDO 1050 m. | 5.40 p.m. 7.0 Radio-Cartagena| EAJI6 297 m. | 9 p.m.
4.43- | Eiffel Tower 'L 2650 m. 15 mins. 7.0 Dresden | == 2041 m | 10 pan.
5.0 Gleiwitz 250 m. 7 p.m. 7.0 Gratz .. —— 3658 9.30 p.m.
5.0 Breslau —-3226m. | 7pm. 7.15 | T.yons —— 291.3m. | 10 mins.
3.0 Salamanca - EAJ22204.1m| 6 pom. 7.15 | Frankfurt —-— 4286 m. | 10 p.m.
5.0 San Sebastian ..} EAT8272.7 m.| 7 p.m. 7.15 | Geneva .. —— 760 m. 9 p.m,
5.0 Muenster ms 241.9 6.30 p.m. X 7.15 | Breslan —— 322.6m. | 9 or 10 p.m.
3.0 Belgrade ———92256m. | 6p.m. {Sat. ¢ 7.15 | Cassel .. —— 272.7m. | 10 p.m.
only). ! 7.15 | Gleiwitz. . —— 250 m. 10 p.m.
5.15 | Stattgart .. - — 379.7m. | 6.30 p.m. 7.30 | Hamburg ha 394.7 m: 10 p.m.
5.15 | Eiffel Tower 'L 2650 m. 10 mins. i 7.30 | Warsaw. . === 400 m. 9 p.m.
5.30 | Rome 1RO 422.6m. | 7 p.m. ! 7.3% | Dublin .. 2RN 319.1m. | 10.30 p.m.
5.30 | Frankfurt - 428.6m. | 6.30 p.m. i 7.30 | Hannover ——e 297 m. 10 pom.
5.30 | Leipzig .. —— 357.1m. | 6.30 p.an. i 7.30 | Kicl e 254.2m. | 10 p.m.
5.30 | Cassel - — 2727w, | G300 pan. ‘ 7.30 | Bremen .. ——— 400 m. 10 p.m.
5.30 | Dresden wee— 2941 m1. | 6.30 p.m. ! 7.55 | Eiffel Tower 1. 2650 m. 5 mins. Sp.
G.0 Helsingfors 240 m. 8 p.nw 8.0 Konigsberg ——— 303 m. 10 p.m. )
6.0 Kbely —— 1110 m. 7.30 p.m. '3 8.0 Radio-Bruxelles | SBR §08.5 m. | 10.10 p.m.
6.0 | Leningrad ] —— 940 m. 9 pam. i 8.0 Feole Supéricurel FPTT 447.8m.| 11 p.m.
6.0 Hamburg ..| ha 394.7 m. 7.30 p.m. | 8.0 Rome IRO 4226 m. | 11 p.m.
6.0 Radio-Barcelona | EAJT 280.4 m.| 7 p.m. i 8.0 Seville EAJ53448 m.| 10 p.m.
6.0 Brunn ——441.2m. | ROp.m, i 8.0 Lyons —— 291.3m.| 10 p.m. (ex-
6.0 Eiffel Tower F1. 26350 m. 7 pm. | cept Mon.)
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. Name Call Sign Closing Time G. Name Call Sign Closing Time
M. of and or Approx. M. of and or Approx.
T. Station. Wavelength. Duration. T. Station, Wavelength. | Duration.

' p.m. ‘
pm WEEKDAYS (Contd.) 70 | Stuttgart  ..| —— 379.7'm.{ 10 p.m.
8.0 Antwerp ..] — 285.5m.| 10 p.m. 7.0 Zurich .. .| —— 500 m. 9 pm,
812 | Milan .. ..[ IMI.Z158m. [ 11 p.m, 7.0 Hamburg ..] ha 8947 m. -| 8 p.m.
8.30 | Mont de Marsan| —-— 400 m. 10 p.m. 7.0 Breslau .. -~ ..| —— 3226m. | 8pm.
8.30 | Radio-Toulouse [ —— 245 m. 11 p.m. 7.0 Helsingfors . —— 500m. 4 9.30 p.m.
8.30 Budapest .. f+—— 5556 m.| 11 p.m. 7.0 Warsaw. . .. -—— 400 m. 10 p.m.
8.30 | Radio-Paris ..| CFR 1750m. | 10 or 11 p.m. 7.0 Radio-Cadiz .. EAJ3 400m. | 9 p.m.
8.45 | Montpellier ..} ——— 252.1m. | 10 p.m. ..7.0 .. | Barcelona - EAJ1 2804 my 9 pm.
9.0 Radio-Béziers ..| ——95 m. 1 hour. 7.0 Nurcnberg — ..| —— 329.7m. | 10.30 p.m.
9.0 Radio-Viscaya EAJ11434.8m.| 10.30 p.m, 7.0 Gratz .. | ——-3658m. | 9.30 p.m.
9.0 Radio-Barcelona| EAJ1280.4 m.} 2 to 3 hrs. 7.0 Bremen Lo - -— 400 m. 8 p.m.
9.0 San-Sebastian ..| EAJ8272.7 m.| 11 p.m. 7.0 Hannover Lo —=— 297 m. 8 p.m.
9.0 Radio-Catalana | EAJ13 500 m. | Midnight. 7.0 Kiel .. | ——2542m.| 8 p.m.
9.0 Salamanca .| EAJ22 204, Im| 11 p.m. 7.30 | Bilbao .. ..l EAJ9 434.8m.| 9.30 p.m,
9.0 Strasbourg 222.2m. | 11 p.m. 7.30 | Stettin .. L] ——2512m. | 11 pm.
9.15 | Petit Parisien ..| ——340.9 10.30 p.m. 7.30 | Voxhaus ..| b 366 m. and | 11 p.m.
10.0 Union-Radio ..| EAJ7375m. | 1230 a.m. 483.9 m.
10.20 | Eiffel Tower ..| FL 2650 m. 5 mins. 7.40 | Hilversum ..l HDO 1050 m. | 10.40 p.m,
10.44 | Eiffel Tower ..[ FL 2650 m. 3 mins. Sp. 8.0 Kiel .. o] —— 2542 m. | 11 p.m.
11.57 | Nauen .. ..] POZ 3100 m. | 8 mins. Sp. 8.0 Bremen .| —— 400 m. 11 p.m.
» 8.0 Hanover ] —— 297 m. 14 pm,
a.m. SUNDAYS 8.0 Milan - .. ..| IMT 3158 m. | 11 pm.
7.56 | Eiffel Tower ..| FL 2650 m. 5 mins. Sp. 8.0 Oslo .. .. —— 370.4m. ] 11 p.m.
9.25 | Eiffel Tower ..| FL 2650 m. 5 mins. Sp. 8.0 Radio-Cartagena | EAJ16 297 m.{ 10 p.m.
10.0 Hilversum ..t HDO 1050 m. | 11 a.m. 8.0 Hamburg " ..} ha 3947 m. 10 p.m.
11.30 | Konigswuster- AFT 1300 m. | 12.30 p.m. 8.0 Budapest Sof —— 555.6m. | 11 p.m.
hausen ) 8.0 Eiffcl Tower ~..| FL 2650'm. 10 mins.
11.30 | Union-Radio ..| EAJ7375m. | 12.30 p.m. 8.0 Konigswuster- AFT 1300m. | 11 p.m.
11.57 | Nauen .. ..| POZ 3100 m. | 8 mins. Sp. hausen .
12.14 | Eiffel Tower ..| FL 2650 m. 10 mins. 8.0 Muenster | —— 2419 10 p.m.
12.45 | Radio-Paris ..| CFR 1750 m. | 1.45 p.m. 8.0 Rome - .. ..| TRO 422.6m. | 9.30 p.m.
2.0 Seville .. ..1 EAJ5344.8m.| 4 p.m. 8.10 | Radio-Agen ..| —— 297 m. 15 mins.
2.10 { Hilversum .. HDO 1050 m. | 4 p.m. 8.10 | Konigsberg  ..! —— 303 m. 10 p.m.
2.30 | Union-Radio ..} EAJ7375m. | 3.30 p.m. 8.15 | Copenhagen ..} —— 337 m. 11.30 p.m.
2.30 | Zurich .. «.| =—500 m. 5 p.m. 8.15 | Geneva .. oo —— 760 m. 1 hour.
4.0 Muenster ..l ms241.9m. 7.30 p.m. 8.15 | Radio-Bruxelles | SBR 508'5m.| 10 p.m.
430 | Milan .. .. IMY 3158 m. | 6 p.m. 8.153 | Antwerp o] —— 265.5m. | 10 p.m.
4.40 | Bloemendaal ..| ——566 m. 2 hrs. 8.15 | Eiffel Tower ..| FL 2650 m. 9 p.m.
5.30 | Leningrad vl ——940 m. 7 p.m. 8.25 | Gleiwitz .. — 250 m. 11 p.m.
6.0 Brunn .. | ——4412m. | 9 p.m. 8.25 | Breslau .| ——-3226m. | 11 pm.
6.0 Leipzig .. oo ——3857.1 11 p.m. 8.30 | Marscilles ..| PTT 309.3m. | 9.30 p.m.
6.0 Radio-Castilla ..| EAJ4275.2m.| 8 p.m. 8.30 | Lcole Supérieure| FPTT 447.8 m.| 11 p.m.
6.0 Radio-Barcelona { EAJ1 280.4 m.| 8.50 p.m. 8.30 | Radio-Toulouse 389.6m. | 11 p.m.
6.0 Dresden .| ——294.1m. | 11 p.m. 830 | Frankfurt .| —— 42886 11 p.m.
6.0 Eiffel Tower ..| FL 2650 m. 7.55 p.m. 8.30 | Radio-Paris ..[ CFR 1750 m. | 10.45 p.m,
6.15 | Goteborg ..| SASB 416.7 m.} 9.15 p.m. 830 | Dublin .. ..] 2RN 319.1 m. | 10.30 p.m.
6.15 | Stockholm ..] SASA 4545 m.| 9.15 p.m. 8.30 | Cassel .. | —— 2727 m. | 11 p.m.
6.15 | Sundsvall ..1 SASD 5456 m.| 9.15 p.m. 9.0 Radio-Viscaya. | AEJ11434.8m.| 11.30 p.m.
6.15 | Boden .. ..| SASE 1200 m. | 9.15 p.m. 9.0 San Sebastian ..| EAJ8 272.7m.{ 11 p.m.
6.15 Malmo .. ..| SASC 2609 m.| 9.15 p.m. 9.0 Salamanca; .. 204.1m.{ 11 p.m.
7.0 Munich .. .. —— 535.7m. | 10.30 p.m. 915 | Petit Parisien ..{ —— 340.9m. | 10.30 p.m.
7.0 Berne .. | —— 411 m. 9.30 p.m. 9.30 | Radio-Catalana | EAJ13 500 m.| Midnight.
7.0 Prague .. .. —— 3489 m.} 830 p.m. 10.0 Union-Radio ..| EAJ7 375 m. | 12.30 a.m.
7.0 Radio-Wien ..} —— §77 m. 9.30 p.m. 10.44 | Eiffet Tower ..{ FL 2650 m. 3 mins. Sp.
7.0 Lausanne .. HB2 850 m. 8 p.m. 11.57 | Neuen .. 1 POZ 3100 m. | 8 mins. Sp.

t
i
§
!
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THE “WIRELESS CONSTRUCTOR”
CHRISTMAS DOUBLE NUMBER

will be a specially enlarged issue which will contain, in addiion to full
constructional details of five complete sets, many other int:r:sting artcles
by well-known authors.” Among these may be mentioned “ How To Make

Your Own Screened Coils,” by J. H. Reyner, B.Sc.(Hons.), A.M.I.E.E‘.‘ »
ON SALE DECEMBER 15th., = PRICE 6d. AS USUAL. . |
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BEST IN

THE

1926

ALL. EUROPE

SIX *>

Details of the amazing results
ohtainable on this receiver
appear in the current issue of
the “Wireless Constructor.”
Th's is the set which was
entered by Mr. H. E. Hassall
in the Multi-Valve section of
the International Amateur
Competition held in con-
junction with the New York
Radio Exhibition. The set

“ ALL - BRITISH

was awarded third prize in
that section and thus gained
th: highest award for any
E wropean entry.

AN EXCLUSIVE ARRANGEMENT BETWEE‘.N MR. HASSALL

AND OURSELVES ENABLES US TO OFFER YOU THE

FINISHED INSTRUMENT BEARING A CERTIFICATE OF
HIS APPROVAL.

MODERN

Tealising the enormous demand there will
be for the ** All British Six > and that the
assembly and wiring of this particular
circuit call for scrupulous care in order to
cnsure the best results, Mr. H. E. Hassall

has requested us to make up this re-

ceiver. We have submitted a sample to
him and he informs us that this instru-
ment gives even better results than those
¢btained on the original model which he
entered jor the International Jixhibition

The set is available in two types:
ORIGlNAL MODEL as illustrated above,

type coils for B.B.C. wave lengths

with Copex “ O.C.’

MONO - MODEL.

in New York. There is thus a finc
opportunity for you to obtain imme-
diately an instrument which we definitely
state is second to none in the whole of
Europe.

Each of these sets will be submitted to the
designer for his approval before being
released {or sale and in order to safeguard
buyers of this set a certificate autographed
by Mr. Hassall will be given with each in-
strument sold by us.

ORIGINAL MODEL

£33:15:0

coiplete

This instrument is identical to the one 1Hustr ited above.
except thatitincorporates special single control mechanisi

which, whilst allowing the four dual condensers to be cdjustect
separately, also makes it possible for them to be rotated in

MONO - MODEL

unison by means of a single control fitted to the left hand side

of the cabinet. With this improvement incorporated. it will be
found that the dials will read dead in line from tap to bottem

of the scale.

Marconi Royalties amounting {o

N.B. Jided to both the

“ SOLODYNE”

o short time that this set has
on the market. it has achieved
g po ipularity. In a large
e to the ease with

above prices.

W‘n(‘h ATRTINS ations-—both British
and Foreign--mav be hrought in at
mll Loud Speaker strength, by simply
rotating the one dial.

© Supplied in a Dbeautiful fall-front
cabinet, made fromselected mahogany
| French polished. Including the
nicessary coils and transformers for
B.13.C. wavelengths, but exclusive of
valves, batteries, ete.

" FINISHED INSTRUMENT £24

Marconi Royalty £3 2 6.

[3 158,

£37: 5:0

must  be

5:0

Every finished instrument bears the
signature of Capt. W. R. TINGEY, MIRE.

(late of Radio Press Research Labcratories), who is now in
charge of our Test Department.

PETO-SCOTT CO,,

FHead Office (Mail Order):

LTD.,,

77, City Road, E.C.1.

WIRELESS
——
COPEX

“O-C” TYPE COILS

-—with the patented feature
ARE ESSENTIAL TO THE
SUCCESS OF

THE “ALL-BRITISH SIX.”

The chief adva tage: gained by the use of Copex
Q.C. tvpe Coil

(1) Oscillation is rtendered perfectly under
control,
(2) Higher amplification is
obtaincd.

(3) The Coils and Transform-~rs are guaranteed
to bz muitched within one wetre,

The Coils used in Mr. Hassall’s prizewinning set are
priced as folluws :—

One Set of 4 Split Secondary H.F.
transformers, * O.C.” type, 256-550
metres

Four Copex Copper Shrouds, and
mterchdnghab‘e 6-pin bases (Patent

No. 259459) £3 0 0

CONVERT YOUR “ELSTREE SIX”
TO USE THESE COILS.

Many owners of the “ Exstree Six ' will wish to
alter their set Lo the use of Copex screened coils.
‘The conversion is a comparatively simple matter,
provided a diagram showing the necessary altera-
tions to the wiring is first obtained.

To all purchasers of the above set of Coils and
Screens, we will present free of charge a diagraw
giving the necessary conversion details.

FOR HOME ASSEMBLY,

Ii you wish to bunild the All-British Six Receiver,
vou cannot do better than take advantage of the
Pilot Panel Service. We can supply the ueccssary
parts, and with each complete set of parts we will
supply full sized wiring aud lay-out diagrams signed
by Mr. H. E. Hassall

These diagrams are ahSolutely free of chares to all
purchasers of the complete kit of parts. Reuember
that the Pilbt Service absolutely guarantecs you
good results.

“PILOT” Kit of Components
for the All British | £20 5 6

Six Receiver

“ Pilot ” Panel

of Polished Iibonite
drilled

15 6
Polished Mahogany
Cabinet £330

N.B.—If a complete set of parts is purchased
Marconi Royalties at the rate of 126 per valve
holder are pavable.

Full details of nearly
twenty  of  the rmost
popular  sels avauable
cither as tinished instru-
ments or in parts for
Home Assemblyv are cou-
tained in the Pilot

Manual. Profusely
tliustrated. Send for a
cupy to-day. DPost
Free 6d.
THE PILOT MANUAL
Branches:
LONDON: 62, High Holnorn, W.C.1.

PLYMOU'TH : 4, Bank of Eng]dnd Plice,
LIVERPHOL: 4, Manchester Street.
WALTHAMSTOW : 230, Wood Street.

_}_nTcn-'r YOUR AERIAL TO A

“STAR !

Tell the Advertiser you saw it in * MODERN WIRELESS.”

P.5.0340
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Perfect Gang Control

DEecEMBER, 1926

UCCESSFULLY overcome the
difficulties of tuning two or
three circuits with a single control.

Small compensating condensers
are connected in parallel with the
sections tuning the H.F. stages so
that each circuit can be exactly
equalised without altering the rela-
tive settings of the main condensers.

Two important advantages of the
Igranic equalising method are
that the square law tuning is pre-
served and the tuning range of
each section is not decrcased.

The Igranic method is the most
simple and practical solution of
the-difficultics of gang control.

Each section is made up of
0005 mfd. Igranic-Pacent Square

Igranic

Law Condensers. The whole con-
struction is particularly rigid so
that there is no fear of the frame-
work becoming distorted and
causing the plates to touch. As
a further precaution, and to ensure
smooth turning movement, flexible
couplings are provided between
each section. The whole move-
ment is particularly smooth.

The equalising condensers are
mounted in easily accessible posi-
tions and their adjustment js
particularly simple,

: Prices :

Igranic Twin Gang Condenser £2 10 O

: Igranic Triple Gang Condenser £3 15 O

Gang Condensers

FOR THE

“PURAMUSIC”
RECEIVER.

.0005 mfd. Conde-sers.

Tapped Primary H.F. Trans-
formers. )

Po entiometers.

¢“ Micro” Neutralising Con-
dznsers.

Twii1 Gang Condensers.
“ Nonmic” Valve Holders,
Baseboard Rheostats.

1 megohm Variable
ances (Tone Control).

Fixed Condensers,

Grid L-ak-.

Resist-

“Springmore” Wander Plugs,

Indigraph Terminals,
Jacks and Plugs, e‘c.,, etc.

IGRANIC ELECTRIC C° L®

149, Queen Victoria Street, LONDON. Send for fgranic Catalogue No. J. 1€8.

Works : BEDFORD. v
e ]

688 Tell the Advertiser you saw it in ‘“ MoDERN WIRELESS,”
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MADE EASY f

A Wavemeter for Every Need i
5

SEARCHING

e MODERN WIRELESS
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\IE of the most
useful accessories
in a wireless
amateur’s  equip-
ment is a wave-
meter. The num-
bar of stations

working at the present moment
is so laree that it is a matter of
extreme difficulty to identify any
particular station. If one tunes
in to a station coming In

at a gond strength, then

the identification is often .
only pnssible by waiting

until the announcement is

given, and even so after

some time of waiting in

this manner, the particular

identification required may

be missed.

If one is possessed of a
wavemeter, however, it is
possible to find the wave-
length of a station, which
at any rate narrows down
the choice to much smaller
limits and renders the
identifcation wvery much
more simple.

A Simple Method

Agein, it is often desired
to tune in to some
particular station, and this
may be a matter of some
difficnlty unless a careful
log of the receiver settings
has been crrpiled.  What
can be simp'er than adjust-
ing awavemeter to a given
reading, and tuning in to
the buzzer signals as if to
the tuning note of the local
station? Then on switch-
ing off the buzzer the
sta*ion required will be
found with considerably
greater case. .

A Valuable Instrument

With the object of bringing such
a valuable instrument within reach
of everyone, Mr. J. H. Reyner,
B.Sc.” (Hons.), AM.LEE. bhas
designed a simple instrument which
can be made up with a minimum
of trouble, There are two essential
requirements in a wavemeter. In
the first place it must be reason-
ably accurate and sharply- tuned.
In the second case it should be

provided, if possible, with a calibra-
tion, The latter condition is the
more difficult one to comply with,

can fairly easily be constructed,
the question of obtaining a very
accurate calibration is one of
greater difficulty,

A Special Circuit

. After some months of careful

tesrareererseriseenrenens tetsesesses

The ‘“ Razor Sharp’ Wavemeter.

B R R R LR E L LR L T TR Iy

experiment, however, Mr. Reyner
has evolved a special type of
circuit.  This circuit has many
advantages. In the first place it
gives exceptionally sharp tuning
' so that the wavemeter can be read
to a considerable degree of accu-
racy. In the second case the effect
~of the buzzer upon the tuned
- circuit is reduced to a minimum
so that external influences affect

* the calibration as little as possible,
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for although a simple wavemeter.

Setetcesncsveneed

In the third case spacial coils
have been designed, and arrange-
ments have been made with the
manufacturers to supply both coils
and condenser accurately matched
to a standard.

Calibration Simple

Anyone, therefore, who buills
this wavemeter from the direction-
given .obtains an . instrument
which is a reasonable
duplicate of the original.
Its calibration curve will
then be almost identic-1
with that - for the initial
instrument, and calibration
charts have been definitelv
provided with the en-
veirpe.

All that is nccessary is
to obtain the enve'cpe and
build up the instrument
exactly in accordancewith
the dircctions. The actual
constructional  work is
very simple, and only
cccupies a  few hours,
When this has been done
the instrument is adjusted
in accordance with the
directions given, and it
can then be taken as con-
forming, within a smal
percentage, to the calibra-
tion chart provided.

This is a very marked
advance in  wavemeter
design, and removes At
once one of the princini]
difficulties in the construc-
tion of {he wavemeter, 1n
view of the large numher
of advantages which can
be obtainel from the
possession of awavemeter,
and the fact that the
instrument is very cheap
to produce, we think that
this new envelope (the * Razor
Sharp” Wavemeter, Envelopz No.
14) will recommend itself at once
to our readers. The priceis 1z, 6d,
or 15, 9d. post free.

Bk do ks EFkih

Don’t forget to avail vour-

self of our Free Blueprint
Service. Sez page 763.
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VALVES AND HOW TO USE
THEM IN THE “ELSTREE SIX”

By C. P. ALLINSON, A.M.I.R.E.

HHE extraordinary
dl success of the
‘“ Elstree Six "’
Receiver has in-
duced a large
number of people
to build this set
who have had little or no experience
of valve reception. As a direct
result of this there seems to be a
certain amount of uncertainty on
the part of a number of the con-
structors of this receiver as to the
valves to use and the best con-
ditions under which to work them.

Not Critical

T would first of all like to em-
phasise very strongly that this
set is not critical as regards the
valves to be used in it. As is only
to be expected, certain valves in
certain positions will give better
results than others, but this, of
course, applies to any other re-
ceiver just as well. This proviso
as to valves applies only to the
types employed and not to the
make. As long as the correct type
of valve is used in the difterent
positions any valve of known
guality and repute can be used
with satisfaction.

There is, to-day, a large number
of valves on the market, and it is
obviously outside the scope of this
article to dcal with them all. It is,
however, intended to consider the
general outstanding types and their
suitability for use in the ‘‘ Elstree
Six ”’ receiver.

The Circuit

Let us turn our attention to the
set. We find that we have three
valves amplifying at high fre-
quency, followed by a detector, and
two stages of low-frequency ampli-
fication. The three high-frequency
valves should, of course, all be of
the same type, and if the maximum
amplification and selectivity are
to be obtained from this side of the
receiver, the valves used should be
of the high-impedance type. It is
not sufficient, lhowever, to make
sure that the valve used has a high
impedance ; itisalsonecessary that
it should have a high amplification
ratio. It is, for instance, possible
tq obtain valves with an impedance
in the neighbourhood of 25,000 to
30,000 ohms, and so suitable
on that count for use in this portion
of the receiver as regards their
impedance, which, however, have

“an amplification ratio of only 8 or 9.

We must, therefore, turn to those
special classes of valves which are
produced both with a bigh im-
pedance and a high amplification
ratio.

7 Special Classes

These may be found under two
headings. The firstis that covering
valves specially designed for high-
frequency amplification, while the
other applies to those which have
been produced for resistance-cap-
acity and choke-capacity amplifi-
cation on the low-frequency side.

Among the high-frequency valves
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will be found wvalves with an
impedance as low as 17,000 ohms,
yet possessing an amplification
ratio of 15, while others with an
impedance of 60,000 ohms have only
an amplification ratio of 16 or 17,

It will readily be understood that
it is difficult to lay down any hard
and fast rule as to the actuallimits
of the impedance of the valves to be
used. It has, however, been my
personal experience that valves
having an impedance in the neigh-

[ bourhood of 20,000 to 30,000 ohms

associated with an amplification-
ratio in the neighbourhood of 15 to
20 will give the most satisfactory
performance as  high-frequency
amplifiers in the ‘“ Elstree Six.”

Suitable Ranges

Asregards the rating of the valves
employed, this is entirely a matter
for the personal preference of the
experimenter. Suitable valves con
be obtained in the 2-volt range.
Among those that I have personally
tried may be mentioned such valves
as the Cossor Point One, Ccsmos
and Benjamin Short Path (Green-
spot), the Mullard PM.1.H.F. S.T.
21, and others. In the4-voltrange
there is a verylimited choice; such
valves as the S.T. 41, P.M. 3, the
Ediswan G.P. 4, etc., are the
nearest apprcach towhatis wanted.

The user of 6 volt valves has a
wider scope, and emcng these which .
I have tried out myself and found
satisfactery may be mentioned the
S.T. 61, Burndept H. 512, the
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LEAVING GRID LEAKS ON OUR
FACTORY ROOF TO TEST T

was left on the
roof of the LISSEN factory during the summer of 1925
—they . were soaked by rain, they were baked by the sun
—then they were handed over {o the LISSEN research
department, and carefully tested—in every grid leak the
resistance was found unchanged and true to the marked
value. o ) } :

All capacities, previously-1/8, NOW 1/- each.

DOUBLE PURPOSE
VALVE HOLDER

Can also be used for panel mount-
ing by bending the springs straight
—lowlecss, low

capacity,

meaning bet-

tery clearer

signals.

LISSEN VALVE

HOLDER,

viously 1/8,
NOW 1'- each

REALRADIOSWITCHES

There is a LISSEN switch for every radio
switching need. Your dealer has them all,
or if any difficulty send direct. .

LISSEN 2-way switch, previcusly 2 9,
NOW 1/6.

/
Series-parallel switch, previcusly 39,
NOW 2/6.

LISSEN

SERIES-

PARA'LEL
"SWITCH.

Double Pcle Double Throw, previously 4 '—
NOW 2 6

Key Switch, previously 2,6, NOW 1 g

WON'T WARP, TWIST, BEND OR BREAK

No chance of this with a
LISSEN wire-wound rhecstat
or potenticmeter—no shorted
turns-—no develcpment cf
,fau}ts in use—no chance of
arcing, noise or flickering.
And every contact brush of
every LISSEN wire-wound
rhecstat and potenticmeter
moves with firm and pcsitive
actton along the wire, yet
never harshly.
PREVIOUSLY HIGH-
PRICED, but now largely
reduced because cf our new
direct-to-dealer pclicy which
cuts out wholesale profits.

NOW 2/6.

LISSEN 7-obhms wire rhecstat
(patented), previously 4 -,
LISSEN 35 ohms wire
rhecostat (patented),
previously 4'-, NOW 2/6

LISSEN Dual wire rheostat, patented, previously 6 -, NOW 4/6
LISSEN POTENTIOMETER,400 ohms,previously 4 /6, NOW 2 /6

EVERY ONE LISSEN ONE-HOLE FIXING, T0OO.
Insist on seeing a LISSEN befere you buy any other.

SMALL ENERGY - CONSERVING CONDENSERS
- il Fit LISSEN.—These small
- j condensers deliver all t}eir
stored-up energy. The fcl-
lowing capacities are made
in mica (LISSEN also make
the Mansbridge type in higher
capacities). Leaky corder-
sers waste energy—fit LISSEN
and save it. Capacities :—

.0001 to .001,1 /- each (much reduced).

.002 to .006,1/6 ,, . .

Note the new case which enables the condenser to be fitted upright
or used flat. Atpresent the new case is available onlyin certain
capacities, but is quickly becoming a LISSEN standard.

.MA

Vs

STARTLING THE TRADE WITH
A NEW LISSEN TRANSFORMER

TURNS
RATIO
3 to 1.

RESIST- ~

and guar-
anteed for

12 months.

now

all!

Powerful amplifiers
within the reach of

days of the Olympia Exhibition scarcely be’ieved it
when we t0'd them the price of this new LISSEN part.
After taking away samples, however, many of them
came back to order and to urge for yuick de’ivery—

TRADE buyers who came to us during the first few

those who did not eome back ordered direct fo
factory—ORDERED AFTER PROVING PERFORMANCE.

Private users who have also tested have told us they have fourd

the results equal to expensive trarsformers they were previously
using.

We knew all this werld be the case, BECAUSE THIS NEW
LISSEN TRANSFORMER WAS MADE PURPOSELY TO EQUAL
THS PERFORMANCE OF EXPENSIVE TRANSFORMERS
AND SO GOOD IS IT THAT WE HAVE UNHESITATINGLY
WITHDRAWN IN ITS FAVOUR ALL OUR OWN _ HIGH-

PRICED MODELS, which have been on the market and largely

sold for nearly four years past. Pure, powerful, economical,
amplification is now at last within the reach of all.

‘By ourselves disiributing direct to the retail trade we have cut

out all whclesale profits. This new policy, coupled with cur
ambitious production programme, has been a big factor in en2b-
ling us to sell the new LISSEN TRANSFORMER at its remarkably
low price. Nobody should now pay highly to get a high grade
fransformer. Compare this new LISSEN against any for tore, .
purity and power. IT AMPLIFIES EVERY NOTE—EVERY
HARMONIC—EVERY OVERTONE.

You can zet it at your dealer’s, or direct from factory if any diffi-
culty. If you are not satisfied with it after seven days’ tes!,
take it back to your dealer’s or send it back to us. You will
find it suits every set and every valve you will want to use.

Include no postage if you send direct, but please send dealer’s
name and address.

IMPORTANT TO THE TRADE.

Retailers who have not already been mnotifiel of our
new direct-from-factory-‘o-dealev distributing  policy
should in thewr own interests communicate <with us
without delay. All orders must now be sent to us at
Richmond and not to usual fuctor.

LISSEN, LTD,, Lissenium Works, 20-24, Friars Lane, RICHMOND, Surrey

Managirng Directoy :

THOMAS N. COLE.

£

N T R
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Barretors ~ and Fixed Resistors

are already obsolete.

APART from the high initial cost

of these, it is ridiculous that you
should be compelled to buy a new
Resistor, at an average cost of
2/6, every time you change your
Valve.

Va riable

is set to the correct resistance in a few
moments, after which it functions like an
ordinary Fixed Resistor, but—should you
change your Valve, a slight turn either
way of the V.F.R. concerned and your Re-

~ sistor is reset to suit that particular Valve

Further, the 100 per cent. efficient
Fixed Resistor does not exist, and
frequently you are heating your Fila-
ments much beyond the necessary
stage for correct emission, thereby
shortening the life of your Valves.

xed Resistor

After-this they ** stay put,” and are operated
by the pull-push switch like the ordinary
Fixed Resistor, or by the °‘ Microstat
Master Rheostat, which gives even wider
range of control.

Bes: of all, the cost of 3
the Microstat V.F.R. is /- and this is

dd, 'ustaﬁ& or atfy Valve and lasts /;remr

Made and guaranteed by the Manufacturers of the World Famous ‘* Microstat,”

LIFFORD ENGINEERING CO,

LIFFORD LANE, King’s Norton, BIRMINGHAM.

Tell the Advertiser you sawo it ¢ *“ MODERN WIBRELESS.”

Fully protected
under Patents
No. 218523

2636326
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FURTHER HINTS ON THE “ELSTREE SIX "—(Contd.)

Cleartron C.T.25B, Marconi and
Osram D.E. 8, H.F. and the D.E.
5 B., the Mullard P.M. 5 and P.M.
54, the Six Sixty S.5. 6, etc. Som=»
of these wvalves do mnot actually
fall within the impedance limits of
20,000 to 30,000 ohms previously
mentioned, but nevertheless have
given perfectly good resultsas H.F.
amplifiers in the ‘‘ Elstree Six.”
There are other makes of valve, of
course, whichareequally suitable for
use in this set, and figures as to
impedance and amplification factor
can always be obtained from the
makers as an indication of their
suitability.

The Detector Valve

With regard to the detector valve
in the “* Elstree Six,” it has been
found from the point of view of
quality that purer reproduction and
a more natural tonewill be obtained
if a low-impedance valve is used
in this position. In the operating
notes which accompanied the first
article on this receiver, it wasstat: d
that a D.E.5B was used as de-
tector, but experiments have prover
that although this gave greater
signal strength, purer tone was to be
obtained by the use of the other
type of valve, as stated in a later
article. A suitable impedance for
this valve is in the neighbourhood
of 6,000 tc 12,000 ohms, and thetre
is a very large selection of valves
of this type which may be used for
the above purpose.

Among those that T have actually
'ried out myself are such valves as
the S.T. 62, D.E. 5, the B. 4, the
Cleartron C.T. 25 (this actually has
an impedance of only 4,000 ohms),
the Cossor Stentor 2, Kdison P.V, 4,
Mullard P.M. 6, etc.

Grid Bias

The important point to bear in
mind in this connection, however,
is that a different type of valve wi:l
require a different value of grid
bias in order to obtain efficient recti-
fication. Since lower bend recti-
fication is employed it will be as
well for those at all in doubt as to
the value to be employed to consult
the makers’ curve for this purpose.

Anode Voltage

The correct valne of plate voltage
to employ on the detector valve in
the ‘“ Elstree Six " is between 40
and Go volts, and it willbe seen that
characteristic curves taken with
this plate potential will show a

decided bend at the bottom left-
hand end of the curve. This
occurs at a certain negative grid
voltage, and this is the value to
employ for use with the particular
valve, To take an example, the
bend with a D.IX. 5B valve when
6o volts are used on the anode,

_occurs at about — 3 volts, and this

is the correct value to employ with
this valve. When, however, low-
impedance valves, such asa DI, 5,
are employed, it will be found that
.the 60 volt curve does not come to
its bend much before —o or -r10
volts, and in some cases even higher
than that. To take another ex-
ample, the B.T.H. B4 valve which
has an impedance of 6 000 ohms,
begins to bend between -4 and -8

sresesreanas seveesnanengriiatreacne ssvessesnernn.

receivers
such as the ¢ Elstres Six"”

In muiti-valve
when two very low im-
pedance valves are used in
the L.F. stages H.T.
accumulators form a very
convenient and steady
source of supply.

volts on the grid, and thie negative
bias required will probably lie
between these values.

I know that there has been a
certain amount of misind-srstanding
on this point, and I wonld, there-
fore, like to emphasise again the
fact that every. different type of
valve requires a particular value
of grid bias if efficient rectification
is to be obtained, and if makers’
curves are not available when a par-
ticular valve is being tried out, it
is a good plan to go on increasing
the negative bias used in con-
junction with this valve until the
signal strength suddenly falls off
considerably, At this point the
negative bias should be somewhat
decreased and the final adjustment
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made by means of the potentio-
meter. It will be found that at a
certain setting on the slider most
efficient reception is to be obtained

Different Settings

Another point that may be noted
with regard to the setting of the
grid bias for the detector valve is
that the local station may require
a slightly different setting than a
weak and distant transmission,
This will especially be the case
where the set is used fairly close to
a broadcasting station, and it wil}
be found that a larger negative po-
tential is required for strong signals
than for the weak ones. At the
same time the setting of the poten-
tiometer has a certain influence on
the smoothness of the reaction
control, If thegrid of the detector
valve is too negative, it will be
found that backlash is present in the
reaction control, In these circum-
stances, the slider of the potentio-
meter should be moved over to the
positive end a few degrees at a time
until smooth reaction is obtained.

The L.F. Side

As regards the low-frequency
side, there is a very wide field from
which to choose a valve. The first
stage can be a general purpose valve
in many cases, while for the second
stage it is advisable to usea small
power valve. In cases, however,
whereitis desired to use this set for
demonstrations or providing music
in a large hall, it is advisable to us2
a special valve in the last stage, in
order that maximum volume and
distortionless amplification may be
obtained. In many cases it may be
desirable to use one of the small
power valves for the first stage,
especially if the receiver is located
close to one of the broadcasting
stations, since when listening to the
1>cal transmissions the amount of
power to be handled by the first
stage of low-frequency amplification
may -be quite considerable. A
suitable impedance for the first low-
frequency amplifier may be between
6,000 and 12,000 ohms, the lower
impedance valve being desirable
where a large degree of volume is
to be handled.

Second Stage
For the second .stage, when very
powerful signals are to be dealt with,
avalvesuch as the S.T.63,D.F. 57,
or even in extreme cases the L.S.
5A type may be required.
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FURTHER HINTS ON THE “ELSTREE

SIX "—(Concluded)

L.F. Grid Bias
~ It will be noticed that two nega-
tive grid-bias terminals are provided
on the set. When both the ampli-
fying valves are of the same type,
these two terminals may be
strapped together and a common
ncyative bias - applied to their
erids.  With valves of the general
purpose type, .a suitable value for
this would be in the neighbourhood
of - 6 volts, while if a small power
type of valve is employed, g volts
will be needed. When, however,
the two wvalves employed are of
different types, separate tappings
will be required for the grid bias
battery. In the case of a general
purpose valve followed by a small
power valve — 6 volts may be re-
quired on the first terminal, while
the second terminal may be-g.
Where, however, a valve of the
super power type with a very low

impedance is used in the last stage,
& negative grid bias between 18 and
24 volts may be required, this
depending, of course, on the value
of high tension employed. So that
there may be no confusion as to the
grid bias terminals, it may be stated
that looking at the set on the front,
the three right-hand terminals on
the terminal strip are respectively
reading from left to right, grid
bias positive, grid bias negative 1
and grid bias negative 2.

Reducing H.T., Current

In all cases it should be the aim
of the experimenter to use as high a
negative potential as practicable on
cach valve, not only from the point
of view of pure reproduction, but
with the aim of reducing the high
tension current consumption which
may be a heavy item in a large
multi-valve set.

_ _Fixed Resistors

Another question with regard to
the use of different typesof valves
which may be mentioned here is
that regarding the fixed resistances
used with them. Nodoubtmost
amateurs will be familiar with this
point, but it seems advisable to
refer to the fact that different types
of wvalves will . require. different
values of resistances for their
correct function. This is a par-
ticularly important point where
types of valvesaremixed in the set.
For instance, 4 volt valves may be
used for the high-frequency and
detector, while for tlie low-fre-
quency valves the 5 — 6 volt types
may be employed. In this case care
should be taken to see that the values
of the resistances are correct for use

" with the particular valves employed

and thz battery which is being used,
otherwise thevalvesmaybedamaged.
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“_—more than pleased”

SIR,—Since my visit to your
Laboratories I have constructed the
‘“ Elstree Six.”” It has been working
now for some weeks and I am mcre
than pleased with the results
obtained.

I commend this set to anyone
seeking an efficient receiver. It is,
without doubt, a marked advance
on anything you have previously
given us, and in my humble judg-
ment it is the first radio instrument
embodying satisfactory high-fre-
quency amplification.

I predict for the ** Elstree Six
a great future, and I believe it will
be many a long day before it has to
take second place.—Yours truly,

G. W. ASBERY.

Bushey Heath,
Hevts.

“__does all you claim”

Sir,—Having recently built the
““ Elstree Six,” I feel I must write
and express my appreciation of
same. It certainly does all you
claim, and tuning of distant
stations is simplieity itself.

My aerial and earth system is
nct at all good, owing to shielding

by walls, but I have no trouble in
tuning in almost any Continental
station either long or short wave.

I am only about three miles from
the London station, but I can
casily receive Bournemouth with-
out the slightest sound ot Londou.

I have demonstrated this set to
a number of my friends, and all
were delighted with the ecase of
control and selectivity.

I have been building wirel=ss
sets of all descriptions since before
the advent of broadcasting, and
have at last found a really useful
set for long-distance work.

Wishing the *‘ Elstree Six >’ the
success it deserves.—Yours truly,

Geo. E. SMmiTH.
Hampstead.

“ Excellent Results”

Sir,—Re the “Elstree Six,”’ the set
is indeed remarkable, and I can
assure you I am more than pleased
with the excellent results I have
obtained since I completed it a
month ago.

Situated in a district which is
not too favourable for good recep-
tion, and also handicapped by
reason of having my aertal sur-
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rounded by trees, the results I have
had surpass easily those of my.
previously built receivers.—Yours
truly, :
Epwarp N. BROOKE.
Lightcliffe.

“JIdeal Set”

Sir,—Re the *‘ Elstree Six,” I
am writing to say that it is an idéal
set. I have received nearly all the
British and foreign stations which
you state within one degree of your
settings. I have received about
67 stations altogether and I am
hoping to receive more this season.
—Yours truly,

A. CURRAN, Junr.

Old ham.

A “Mewflex” Success

Sir,~—I have just completed and
partially calibrated a “ Mewflex >’
rcceiver. I congratulate your staff
upon arriving at such an ingenious
and efficient circuit.

My list includes all German,
French and Spanish stations under
soom., all British stations except
Cordift and, of course, Dublin.

This set and others emanating
from Elstree should be made even
better known than they are.
Sunday evening searching shews
how really bad oscillating is; and
if the strength of the ‘“howls” is
a criterion of their distance, there’s
some heavy handed fans near me.—
Yours truly, "I. H. PateEmMAN,
Harvow, Middx.
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Illusirated above isour artisPs
ideaof Mars andthe Martians.
Olhers, doubtless, have different
conceptions. But however
much at variance opinions on
this poini maybe, no two opin-
tons exist as farus ORMOND
Condensers are concerned. In
this all are unanimous 1in
accluiming ORMOND as
© consistently the best.

ORMOND S.L.F.

CONDENSER
With 4-in, Bakelite Knob.
*0005 microfarad ., 20/-
00035 . .. 19/6
00025 s .. 19/-
With Dual Indicator Dial.
*0005 microfarad ., 21/6
00035 ” .. 21/-
00025, .. 20/6
Ratio 55-1.

199 - 205,

Pentonville Road,
Telephone—Clerkenwell 9344-5-6.

Factories—Whiskin Street and Hardwick Street,
Clerkenwell, E.C.1.

MODERN WIRELESS

pesti~
\ ipitmwgecomba

Thesc strange words were broadeast into space the cther week
when Mars camc within the chatting distance of 42 million
miles. The chat, however, was all on our side, and several
theories exist as to why our advanccs mct with no response.,

On~ enthusiast writes: “ Assuming that Mars enjoys the blessing of Radio, we
take too much for granted that their instruments are as efficient asour own, In
the transmitting set used down here by us, ORMOND Condenscrs were em-
ployed, and the fact that ORMOND Condensers ar» not, up to the present,
available in Mars would amply account for their failure to establish contact.”

We agree. Ip fz_%ct, we arc convineed that the ORMOND
Condenser, with its slow motion friction drive, ball bearings
and casy mounting, has a ready markct awaiting it in that
distant sphcre, '

Regi:lvred Trade Marh

King’s. Cross, London, N.1

Telegrams— ‘Ormondengi, Kinercss.”’

lCt_:miner(al Agents—Nessrs. Fettigrew & Merriman, Lid.
Phoncs House,” 2 & 4, Lucknall St., New Oxford St., W.C.1
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Tell the Advertiser you saw it in ““ MODERN WIRELESS.”



MODERN WIRELESS

DECEMBER, 1926

MUMTLMINH)
~ \\\\\

SPECIAL BASE
MOUNTING FOR
‘ELSTREE 6’

Patents Pending N
Action willbe taken
2gainst infringers,

F RESI S’E“AN@E /

High Frequency Resistance, the dreaded enemy which crept into your Recelver
during its construction, rendering it unselective and generally defeating your
efforts to tune in ‘distant broadcasting, can now be easily circumvented.
There is no secret—one glance at the

dB UNIMIC

will tell you all. .
The base is of special interest. As will be seen from th: illustration, the
connecting plates on the coi! are firmly gripped between the soring connecting
jaws on base, ensuring a tight contact, at the same tims enabiing the coil to
be moved through an angie of 990°.
It is robust in construction, yet is by far the most efficient eoil of its type,
and is capable of numberless apnications, among which are—

1. Variable Coupling between two tuned circuits.

2. Variable reaction coupling,

3. Aperiodic aerial coupliny to tuned circuit.
In fact, it can be used in practically every H.F. circuit.

Price - - 5/-
Base 2/6 extra.
COMPANION TO THE ¥ DIMIC COIL.

Demand of your dealer *':{ Components.

BRITISH. BEST AND CHEAPEST IN THE LONG RUN.

e LM MICHAEL™
441-442 Manufacturers of Wireless and Scientific Aoparatus Slough

-WEXHAM ROAD: SLOUGH:BUCKS’
Irish Agents: B.N.B., Ltd, DUBLIN AND RELFAST.

Telegrams :
Radiether,

3

No. 71 7674
Pats. pendinz

THE® @BMEC colL

places in your hands the.essen~
tia's of good reception, i.e.,

High Selectivity.

Wide Adaptability.

The Highest Efficiency.
Taken at the Middle frequency
the ¥® Dimic Coil No. 1hasa
resistance of 5.25 ohms at a
frequency  corresponding  to

400 m., i.e., .026 ohms per ¢ H.
In all ranges of wavelength from
150 {010,000 metres, and the S.W,
Dimics from 20 to 150 metres,

Price 10/~ each. Base 2,/6 extra.

1 MiM MM’I‘M'IH IV IVEL M MR MEL N M M S‘M'lﬁ ‘MH Q‘M'm

Poal™s Adger.ising Servics, td

696 Tell the Advertiser you saw it in “ MOoDERN WIRELESS.”
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“ Super=Sensitive.”

Sir,—I have very great pleasure
in telling you that I bave completed
the Elstree ** Solodyne ”’ five-valve
set, details of which were published
in the September issue of your
magazine, MopERNY WIRELESS.

I had no difficulty after com-
pleting the sct in tuning in British
and Continental stations at loud-
speaker strength by rotating the
one dial.

These stations were tuned in with
wonderful clarity and volume in a
few minutes. '

The setis super-
sensitive and

tesesnsacene

srsrvmsensanst

THE “SO%

ledge at all) last night tuned in 19
stations on the loud-speaker. In
fact, headphones are never used.

If any one. should care for a
demonstration I should only be
too pleased to give it,as it is not
until one sees how ridiculously
simple it is to work that the real
charm is apparent.

Thanking you for this wonderful
circuit.—Yours truly,

results were obtained whilst set

was roughly balanced. T am truly
surprised and delighted with the
set. [ have to thank you heartily
for your wonderful service to my-
self and the public.—Yours truly,

A. 'V, SxiLtoy,
Wimbledon.
“ Sixty Stations.”

Sir,—I am writing to teil you

R. S. BARLEY. of the results which I have obtained
Cricklewood. on two Radio Press star sets. The
teatrereesseesmsesessesemesetereetresaNeTertarennaternarnnernan ..o first, a five valve

CYNE” AT TOTTENHAM.

““ Solodyne,” was
constructed for a

selective —-ridicu-
lously easy to
control — stations
coming in. which
are separated Dby
only a few degrees
without any
heterodyning.

I have had the
set on view at my
Radio Stores, and
it has creatcd
widespread in-
terest.

I thank Elstrce
and MODERN
WIRELESs for
such a wonderful
design.— Yours
truly
RExX W.LEONARD.

friend, who is
highly  delighted
withit, and during
preliminary tests
I tuned in 6o
stations on the
loud-speaker with
it at various
times. My {riend’s
aerial is  some-
what screened,
and so far he has
only logged 30
stations on the
L.S., but cannot
say too much for
the simplicity and
excellence of the

design.
The “Moewflex”
which I con-

Bristol,

““ Wonderful
Circuit.”

Sir,—As an en-
thusiastic amateur I wish to com-
mend you on your wonderful
“Solodyne’ circuit.

For some vears past I have
been using American parts and
circuits to get the degree of
selectivity necessary for distance
work while the local station is
broadcasting.

I recognised in your circuit
drawing the possibilities of this
set and built it. It surpasses all
my expectations; stations come in
much too loud on the loud-speaker
by just turning the tuning dial.

LeenessscscsesrecetesssensriensT IV

A friend (with no wireless know-

At the recent radio show held at Tottenham by the Wireless
Leaguz an Elstree “Solodyne” was used for demonstrating
to visitors tne reception of distant stations.

be seen on the left in the above photograph.

“ Delighted.”

Sir,—TI have just recently finished
building the Elstree *‘ Solodyne,”
and must say it is beyond realisa-
tion to get the results that I ob-
tained with the set. Within half
an hour I obtained 15 stations on
L.S., as B.B.C. stations were S.RB.
at the time. I conclude these were
all Continental, some programmes
were really good. To give a full
detailect account would take too
much time, and as [ only have one
free evening per week I have very
little time to log them, and then

697
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structed is giving
every satisfaction,
and for three
valves is a won-
derful ““distance
getter.”— Yours
truly, Mavurice Caruig,
Leigh-on-Sea,

“Uncanny.”

Sir,—1 have wunow constructed
two * Solodyne ™ sets and can only
confirm what has been said in the
October MoDERN WIRELESS. It is
ab:olutely ‘“uncanny ’ how stations
come-in.

To anyone who is interested 1
should be pleased to demonstrate
the set if they will wriie me first.—

Yours truly,
E. W. Prirsox,
QOakland Estate, Welwyn, Herts

The set can
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many

K/
N

; H| within the small
= ] set class, prob-
% e % ably the most
%,‘. | 'f:-‘& popular is that
which employs

three wvalves, serving in their

respective positions as H.F. ampli-
fier, detector, and note-magnifier,
The reason for this popularity is
largely due to the fact that such a
set may be looked upon as a com-
promise between a local station loud-
speaker instrument and one which
will, with a certain amount of
simplicity in operation, allow of the
more distant stations to be heard
in the telephones, and in some cases
also on the loud-speaker.

Number of Valves

It is true that with certain types
of single-valve sets it is possible
to tune in other stations, but usually
the operation is a rather tedious
one, while the set itself is adjusted
so near to the oscillation point that
in many cases distortion results.
For all ordinary purposes where
distance work is concerned the
conventional single-valve set should
be regarded as not quite good
enough when used in the hands of
the average listener, and should
therefore be left to those listeners
who have more operating ex-
perience or should be left alonc
until some circuit is devised which
will be a considerable improvement
upon those at present existing,
even as good as many of them un-
doubtedly are.

Distance work which is likely
to be attendant with consistent
snceess is best attempted with a
receiver employing .at least one-
! Ligh-frequency amplifi-

cinge  of A
vation, when it will be {found

AN “ALL- PURPOSE THREE’

that the reaction adjustments are
rarely as critical as those of a single
valve set, while generally the
selectivity is greater,

Simple Operation
The inclusion of the high-fre-
quency stage renders the reception
of, say, the Continental stations
far easier than would be the case

R T NPT RN

Provision is made in
the receiver for the

grid battery to stand upon the sice
of the baseboard.

erssenrsaersransane Geseecsrccsens

1eesirsstsies seune

were the set made up with even a
detector and two note-magnifiers,
for instance, and since the H.I.
valve is of the neutralised tvpe the
question of instability need not be
discussed.

It is true that two Atuning
controls are used, and this may, in
the opinion of many small valve set
users, sound a little complicated,

6os

STANLEY G.RATTEEMIRE

A set employing a popular circuit

which, in addition to being easily

operated, possesses the advantage
of being non=radiating.

...................... seesscesecsrsrvres

By

but if one bears in mind the usual
difficulties experienced with a
critical reaction adjustment, the
alleged complication brought about
by the extra dial largely outweighs
the argument. Further, in the
majority of modern day receivers
the two tuning condenser dials read
approximately the same, thus
reducing to some extent the diffi-

........... P R TR R R R

cultics of bringing the Lwo circuits
into tune.

The Circuit Arrangement

The circuit of the receiveris shown
in theoretical form in I'ig. 1, wherein
it will be seen that mcluded in the
aerial circuit is a fixed condenser
of .0003 capacity, terminal arrangce-
ments being prowdcd whereby the
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WORLD’S CHAMPIONSHIP WINNER
RECOMMENDS §S.T. VALVES.

Messrs. S.T., Ltd., have received a letter (open to inspection at our
Offices) from Mr. R. W. Emerson, the British Amateur who won, in the
face of world-wide competition, the championship at the International
Ixhibition at Amsterdam. This letter is of extreme interest to MODERN
WIRELESS readers because it bears eloquent testimony to S.T. valves
and offers readers the opportunity of hearing these valves for themselves.
You cannot do better than follow the advice of the World’s leading
amateur and use S.T.’s in your Elstree Six, Solodyne, or other set.

USE S.T. VALVES FOR S.T. CIRCUITS! Mr. R. W. Emerson.

The following valves are recommended by John Scott-Taggart, Extract from Mr. Emerson’s
F.Inst.P., AM.LLE.E., recently Technical Director of the Elstree Labora- Letter.
tories, under whose management all the following sets have been designed. You will, no doubt, be in-

tevested to hear the rvesults T

Five out of these seven star sets are covered by his patents. Who could have oblained with the new

be a better judge of the valves to use in these sets? S.T. valves, which I imme-
diately oblained on seeing
2 volt. 4 volt. 8 volt. 2 volt. 4 volt. 6 veit. the amnouncements. .
ELSTREE SIX. SOLODYNE FIVE. First of all 1 tried them in
3HF. .. S&T.21 &T7T.41 S.T. s% %It{Ft gg ;Za% sg ii §¥ 2} the acti:al Elstree Six with
Detector ... S.T.22 S.T.42 S.T.6 etector ... .T. ST, 3.T.
Ist LF. .. ST.23 S.T.42 S.T.62 | Ist L.F. .. ST.23 ST.42 S.T.62 - which I won the International
ond L.F. ... ST.23 QT .42 S.T.62° | 20d L.F. ... S.T.23 S.T.42 S.T.62 Gold Medal at Amsterdam.
. or or or or X ‘
Q.T.43 R.T.63 S.T.43 S.7.63 Using S.T7.61, S.T.62,
MEWFLEX THREE ELSTREFLEX TWO S.T. 63, in this ovder, I 0b-
1 ) . . . .
. ) tain with the se
H.F. .. ST.21 S.T.41 S.T.61 | Dual valve S.T.23 S.T.42 S.T.62 ed with the set vesulls
Dual .. STi23 S.T.42 S.T.62 | L.F. valve S.T.23 S.T.42 S.T.62 considerably better than those
or or or or s J.
S0T. 43 S.T. 63 S.T. 43 S.T.63 given by other makes 1 had
Detector ... &T.22 S.T.41 S.T.6l been wsing, and that is saying
a great deal.
NICHT HAWK., . MONODIAL. - o o 3 .
2 H.F. .. ST.41 S.T.61 | H.F. . ST.21 S.T.41 S.T.61 I have since tried them in
Detector ... S.T.41 S.T. 61 11)ite£,t§r Eg %g 2¥ 2% g%‘g% several other sets I have built,
5 2N ST, 42 ST, 62 st L.F. ... S.T. S.T. T . . .
A ST ST | mat¥ o ST23 STz S es WCldeé’ the 501003’”6} with
or or or or eqiz Success,  ar am
S.T. 43 S.T.63 S.T. 43 S.T. 653 > .
fravkly delighted iwith the
DISTAFLEX. SPAN SPACE-THREE. vesults, and as the current
Boih valves 8.T. 23 8.T.42 8S.T.62 H.F. valve  S.T.21 S.T.41 S.T.61 consumbPiion 1S so ¢
or or Detector ... 8.T.22 S.7T.41 8.T.6l1 ﬁ?f on 1 0 small qlSO
S.T. 43 S.T.63 | LF. .. STU23 SIT.42 ST, 62 they are extremely economical.
They give veally high am-
NOTE.—AIll 8.T. valves are designed to operate direct off 2 volt, 4 volt, or 6 volt pliﬁcation and arve exception-
accumulators according to whether the type number begins with a 2, 4 or 6. S.T. valves 1 . NPT
muy be worked w\ﬁfh(ilheﬁostfetts fﬁ-oll)nttthelr a])\[);rlnpna%c ba{)terlleg Ibut an S.T. 21 for example - ally pure 1n "prodt sction.,
<hould not be worked off a 6-vo attery. here it is absolutely necessary to use a higher ¥ ; " Siv hae
voltage battery, fixed resistors should be used. ) ) ]l[y Els{’ ¢e Six has crealed
Although S.T. valves may be worked directly off the accumulator fixed resistors . S0 ’_ﬂ"'xh ”?t”eSt that 1 _a'm
of the following values will increase their lives. . For:— , haw'ﬁg to give dewmonsirations
ST, 21 and S.7T. 22 with a 2-volt battery use 2-ohm resistors. 2 rend, hal,
S.T. 23 with a 2-volt battery nse 1 ohm resistors. ) to f?’lc’}l(]S, ele., ard 1 shall be
s% :% em{]}.l S.T. 4zlgx'ti)t}xt£m d-volt batllery use 2 ohm resistors. happy to let anyone hear i
ST, with a 4-vo attery use 1 ohm resistors. - y 017 T oy
S.T. 61 and S.T. 62 with a 6-volt battery use 4-ohm resistors. workz.?zg with S T valves if an
S.T. 63 with a 6-volt battery use 1.5 ohm resistors. . apporntment is made.

The experimenter will find that in many cases even higher resistances may be used
with advantage, as the valves will work excellently at voltages much below the rated value.

(Stgned)

R. WALDO EMERSON.
If you cannot buy an S.T. valve frcm your local retailer write direet to us or eall. St A ‘o Terr < P
All orders will be sent by post insured by us against breakage. C.0.D. orders exectted 3> - nnes Levrace, - - Johw's
on receipt of postcard. ) Wood, London, N.W .8

S. T. LIMITED, 2, Melbourne Place, Aldwych, London, WCZ

(Next to Adusiralia House)

Tell the Advertiser you saw it in *“ MODERN WIRELESS.” 699
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Scott-Taggart makes them

HE S.T. valves described in these pages have been
manufactured in ¥ngland by, and to the speci-
fication of, John Scott-Taggart, M.C., F.Inst.P.,

AM.LE.E., whose name is probably more familiar than
that of any “other expert on the valve.

Before entering the valve manufacturing industry,
Mr. Scott- Taggart was the head of the group of wireloss
periodicals which included Modern Wireless,
Wireless, and The Wireless Constructor.
In addition, he was the founder and hcad :
of the Elstree radio resecarch and test labor-
atories, where part of the work consisted
in the critical testing of valves, sets and
components of the leading manufacturers
in this country. Before these activities,
Mr. Scott-Taggart was in charge of the f
manufacture of valves made for the British
Government.

Mr. Scott-Taggartisthe authorof thelead-
ing text-books on the valve, his Thermionic
Tubes in Radio Telegraphy and Telephony |
being the standard and most comprehensive |
work on this subject. Inaddition, his books, §
Elementary Textbook on Wireless Vacuum
Tubes, Practical Wireless Valve Circuits,
More Practical Valve Civcuits, Wirveless Valves
Simply Explained. Radio Valves and How to Use Them
have helped in no small measure the present generation
of valve users. More than half a million of his books
have been sold, excluding foreign translations, indicating
to some extent the confidence of the wireless public in
his work, his judgment.and his knowledge and experience.,

More than fifty patents, all concerned with valves,
stand in his name, some proof of the inventive genius
of one whose whole technical life has been concerned
entirely with this branch of radio.

JUHN duul”
F.Inst,P,, AM,LEE,

Having already firmly established the design and
processes of manufacture, Mr. Scott-Taggart (whose
mitials S.T. give the valves their name) determined,
in spite of the laborious work involved, to see that
cach and every valve sent out by S.T. Ltd. should
be tested by electrical measurements and on actual
signals under his own supervision. Each valve pox
has a space on it where Mr. Scott-Taggart
personally initials a test certificate for the
valve inside. The firm of S.T. Ltd. and
its Managing Director feel that valves should
not be regarded as a kind of lamp or as so
much merchandise. Thev feel that the
manufacture and testing of valves require
the undiluted attention of those who
have devoted their lives to this industry
and have no subsidiary interests.

However casually one may regard a
valve, the fact remains that no two makers’
valves are the same. Outwardly and in
actual operation the S.T. valve 1s robust,
highly efficient and foolproof. A child can
buy one and fit it in the family set. But
inside that glass bulb all the ingenuity of
modern science, the precision of specially
designed machinery and painstaking care
in testing have contributed to make a valve which stands
out head and shoulders above others.

‘In the early stages, the designer of the S.T. valve
refused to proceed unless he was entirely unhampered
and able to use any invention he desired. As a result,
S.T. Ltd. are operating under all the leading patents
which have contributed to the advancement of the
valve. Nothing has been sacrificed in design through
inability to use some invention essential to achieve the
best results.

1AGGAKRL,

Reasons

Dynamic curve

which represents the

why you’ll prefer S.T. Valves

thoria in their filaments and often the

(1) The Name behind them

They bear the imprint of John Scott-
Taggart and all that this name has come
to mean in the valve world.

(2) Possess the right Dynamic curves

They are designed and tested on the
basis of Dynamic characteristic curves.
The common method is to have regard
only to the static or ordinary curve. The
ordinary curve, while valuable for some
purposes, ignores working conditions,
since it is taken with a fixed anode voltage.
Every valve in a wireless receiver has,
however, 2 constantly fluctnating anode
voltage which, when the grid is made
more positive, becomes less than the H.T.
voltage, while when the grid is more
negative, the anode voltage rises to a
value higher than that of the H.T.
battery. This is due to the variation in
current through the impedance always in
the anode circuit of the valve. ‘This
impedance may, for example, be an H.F.
or L.F. transformer, a choke, a resistance
or a loudspeaker.

This phenomenon is generally over-
iooked by both manufacturers and many
valve users. Every type of S.T. valve,
however, is designed to give the right

conditions with the impedance in circuit.
The valve,moreover, is fested dvnamically,
i.¢., under operating conditious.

(3) It is their curves that count

All the operating merits of a valve,
whatever the tvpe may be, are reflected
in the characteristic curves of the valve—
provided, of course, that the right curves
are taken. The effect of clectron emission,
the shape, sizes and spacing of electrodes,
for example, all produce an effect on
efficiency which is noticeable in the

“characteristic curves of the valve. That"

is why S.T. Ltd. lay so much store by the
curves of their wvalves. Anvone can
claim perfection and this or that merit,
but in the end the curves show defects or
merits. The Dynamic curve of a valve
cannot lie. It’s the curve that counts!

(4)  Like the Pyramids, they last

However well a valve may work and
however good a curve it may have, this is
no consolation if the valve only lasts a
few days or a few weeks. 'This brings us
to what many people regard as the most
important factor—the life of the valve.
~About 50 per cent. of the valves sold use

Advt. of S.T. Lid., 2, Melbourne Place, W.C.2.
700 Tell the Advertiser you saw it in * MODERN WIRELESS.”

power of emitting electrons seriously falls
off. The valve remains alight, but the
emission falls below the safe limit and
signals become—to many—unaccountably
weak, and distortion also arises. The S.T.
valve has a forodium filament and has a
very long and useful life. If you buy yocur
valves on the basis of the length of service
they give, yvou will always choose 5.T.’s,
for they are built like the Pylanuds—
to last.

(5) The Torodium filament

The secret of the long life of the S.T.
valve lies first in the filament and secondly
in the vacuum. The filament is made of
torodium, a recently invented alloy of
precious metals which gives off, when
heated, a copious stream of electrons.
This power of emitting a generous supply
of electrons remains throughout the life
of the valve, and, moreover, breakages
through the brittleness of the filament are
unknown, as even after being used for a
long period it retains a strength and
pliability comparable to that of a steel
cable. The life is also largely attributable
to the fact that the torodium filament
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operates at so'very low a temperature that
it gives no visible glow.

(6) Extremely high vacuum due to the
Barsguet srocess

The vacuum in a valve is a feature
which greatly influences not merely the
initial operation of the valve, but also its
life. After a time, there is a tendency for
gases absorbed or ‘‘occluded ” by the
netal electrodes in the valve to leak out
into the space in the bulb and partially
spoil the vacuum. It has been proved
beyond question that the slightest traces
of oxygen, water vapour and other gases
greatly affect the electron emission and the
life of the filament. In the case of S.T.
valves, the electrodes are heated to a very
high temperature to drive out every
‘particle of gas. These gases are then
withdrawn from the bulb by the Barguet
process of evacuation, which produces the
highest vacuum known to science. This
high vacuum is retained, and is a potent
factor in giving the S.T. valve a long and
efficient useful life.

MODERN WIRELESS

(7) - Economical, as they take very
little current

Economy in upkeep is a vital factor in
the choice of a valve. Hence the great
popularity of dull-emitter valves. Many
so-called dull-emitters are, however, very
extravagant in current comsumption in
comparison with the S.T. valves, which
only take o.1 ampere in most cases and
o.15 ampere in the case of one of the
power valves. Work out how much this
saves you in the cost of accumulator
charging and the fatigue of carrying
accumulators to be charged. The smallest
increase above these figures means greater
cost and trouble.

(8) Not critical te work

One of the most delightful features of
the S.T. valve is the fact that it is not
critical to work. You can, in fact, be
careless. For cxample, the torodium fila-
ment will work efficiently with or without
a rheostat or resistor. Many valves are
very critical on filamient voltage, but the
6 volt S.T., for example, will work off any

voltage between about 4.5 and 6 volts.
Some valves only work at their best when
the accumulator is absolutely fully
charged, and signals “ go off ” after a
time. The S.T. wvalve, however, will
continue at work until the accumulator
runs down.

(9)  Non-microphonic and robust

The S.T. valve is non-microphonic.
You can tap it with impunity. Itis very
strongly made. Built like a chronometer
for accuracy and uniformity, it is yet
robust, Each electrode is supported in
sevcral places to give strength,

(10)  Every vaive certiied OK. by
John Scott-Taggart

Every valve is tested under Mr. Scott-
Taggartl’s supervision and every carton
is personally initialled by him to certify
the satisfactory characteristic of the valve,
The valves are uniform and every one is
a ““ picked " valve. Any valve not coming
up to the required standard is destroyed.

Specifications and Characteristic Curves

(The curves given are static curves to serve as some comparison with other
valves. Dynamic curves are obtainable on application)

VALVES FOR 2-VOLT BATTERIES

TYPE 3T 2/ 4 [0 oirs

ANDOE CYARENT
-~

3 100 VOLTS

N
Ke

TN

T 7 oo voirs

-\\

Y 1/ 1 /1 frorars

/

/ 1 /1 /1
y A
y A YV 1/
A L

4 2

GRID YOLTS

S.T. 21
H.F.

Filament 1.8 volts.
- 0.3 amp,

Anode 40-I20 volts.

Impedance 26,000 ohms,

Amplification 16.
An excellent valve for H.F. ampli-
fication and resistance capacity
coupling., It is also to be reeom-
mended as a detector valve.

Price 14/-

TYPE ST 22 |
;% g 120 YoLTS
§.§ ivi
-
33 fs joorurs
/1/
stf
130 VOL7S
/
Yavs
/ 1/
- BOVYUTS
/1 /
FAVAVA
Az Jovors
VAWV
VRVAVRTAV
/ 4 A 1
VAWAWIVA
> V
L
- » 8 <+ o LR
£R210 YOLTS
S.T. 22

L.F. and Det.

Filament 1.8 volts,
3 0.1 amp,

Anode 40-120 volts,

Impedance 16,000 ohms.

Amplification 10.
This valve is for the first stage of a
low frequency amplifier and will
give undistorted reproduction. It
may 3lso be used for H.F. ampli-
ficatiod, especially im necutrodyne
circuits, and for detection.

Price 14/-

TYPE ST 23 | Wirs
=8 7 /
§
]
3%
897 100 vae7s
LN
(]
/ j80vou7s
o/l 1]
/ ANN
rurs
/sl 4.
/ J
/ 4 [rorurs
A 1/
/1T 7 /
AN ay”
v
=%
¢ 26 R & - <
GRID VOLTS «/
S.T. 23
POWER
Tilament 1.8 volts,

» Q.15 amp,
Anode 8o-120 volts,
Impedance 6,000 ohms,
Amplification 6.
A maguificent 2 volt power wvalve
giving superb reproduction when
used as the last valve of a set when
a loudspeaker is employed, Note
,its low impedance and the high
" amplification factor for such a valve,

Price 18/6

Adut. of S.T. Lid., 2, Melbourne Place, W.C.2.

Tell the Advertiser you saw it in “ MODERN WIRELESS.” 701
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VALVES FOR 4-VOLT BATTERIES.

VP 3T 4l L Y - )
A TYPE ST 42 T FEE 3T Bl T e
F 5
]g§ poomL7s 818 || prorars Fe
IEEE» IS / 184 [/l
3 xld |
e 1/ SiE H
271 1/ S| As 3¢/ (2
/ ME Arwomurs
SH 100 ¥ouTS =
3z
) -~
/ L l_3 b 1 12,/ ™
/ il ) I
- 3 | fBomiTS
/. 1/ / w0 |80 VOLTS
]I / - 7 /. ]
] /mvgz / 8 , r.]
/ A vi /L 1/| Jeowurs "
/ / / - j’s y, 7 /
|
2 O LTS, / / / A’ V
/ / ]l: ; / /, o vorrs g
1 7/ = / L1/ 7 .
; 4 y
- 1 '/ // L / / 2 [ | » A
/ 7// Pre LA / 4/ A -
p A & 1 ) L~ / A ‘// .
A® L Ll -20 3 8 4 0 < +
éme 41 GRID YOLTS g T s boure
HL.F. and Det S.T. 42 S.T. 43
Ja et, .
Filanient 3.7 volts. POWER SUPER POWER
' 0.1 amp. Tilament 3.8 volts, Filament 3.8 volts.
Anode 40-120 volts. . 0.1 amp. ” .25 amp,
Impedance 16,000 olums, Anode q0-120 volts. Anode 120 volts.
Amplification 13. Impedance 6,000 ohms. Impedance 4,000 ohms.
This is an efficient H.F, valve Amplification 6. . Amplification 3.33
nore particularly  designed for . . This wvalve is the only standard
peutrodyne circuits. It brings in Au excellent power amplifer re- 4-volt . valve in the super power
the distant stations with ease. This commended for “first and also the ctass, hitherto confined to 6 wvolt
valve may te used as the first' 1.F, sccond  stage of I.T. although the valves. It is “the valve with the

BT, 42 is the ideal loudspeaker
valve in the 4 volt class.

Price 18/6
VALVES FOR 6-VOLT BATTERIES.

golden voice” and is capable of great
volume and exceptional purity of tone.

Price 22/6

and as the detector valve. It is the
valve for resistance capacity coupling.

Price 14/-

{7VPE 5T 6/ 2O VTS TVPZ ST 62 N [ Jmovog TYPE 3T 63 T )
TR AT FMr
o / § AN ! gau 1]
= 8 & v
23F ] 3 waf %?F 20
B g iz boovoirs 100 10075
100 oL / 2
/ A, - y -
11 2/ w5
/ ] ; .
/ ]
80 VOLTS.
/11 5Y loovours]| / / // £ -
/ / - s /
/ /1] /
2, / / |50 v TS / !
60 vorrs / 1/]s /
/ 4 b—— / / { | 2.
A 717 /
ZARBAN) YA A / y
/ 4 / Y wovoLrs | / / 40 YOeTS
@ X Z VA 7 Z 7 "
{ // A 17 N4 1| A /! -
- - A L ' L / J} z
A -
‘ = [T | )
- [ 4 3 2 i (4] . % ¢ ~ 8 4 ey 30 “ a8 & AN ¢
x w— GFID VOLTS ~ GRID 'YOLTS GRID VOLTS t
S.T. 61 S.T. 62 S.T. 63
H.F. SUPER POWER
Filament 5.6 volts. POWER Tilament 5.6 volts.
0.1 amp. Filameut 5.6 volts, .25 amp.

”
Anode 50-120 volts.
Impedance 20,000 ohms.
Amplification zo.

This cfficient H.F. valve is par-

ticularly to be récommended for allneu-

trodyne types of circuit, while it may
also be used for resistance capacity
coupling. Itmakes anexcelientdetector.

Price 18/6

", 0.1 amp.
Anode 8o-120 volts.
Impedance 6,000 ohms,
Ampilification 8.3

This power valve is the best of its

class and makes a good first and second

I.¥. valve. It is intended especially

as a good all-round power valve,

Price 18/6

»”
Anode 120 volts,
Impedance 4,000 ohms.
Amplification 3.33.
This is * the valve with the gollen
voice.” It is an entirely new c lass
of valve having very long dead-stra‘ght
dynamic cutve giving exquisitely pure

. loudspeaker reproduction.”

Price 22/

GENERAL NOTES.—S.T. valves operate at the lowest temperature of any valve made. 1o not assume that because you cannot see the filament alight that the valve
js not working. Any of the valves will work directly oft an accumulator or with a rheostat or fixed resistor. Under no circumstances. shguld a valve be worked with a rh_eos.’al
off a battery of higher than the rated voltage, €.g., do not work an 8.1 23 off a 6 volt accumulator through a rheostat. No responsibility can be taken for valves spoilt by
over-running--so liable to occur in such cases. Where it is desired to work, say, a 2 volt valve fronya 6 volt battery (an undesirable practice) a fixed resistor should be
used and svitable valves (and the resistors themselves, if desired) ‘will be supplied on application. A rueostat or fixed resistor may atways be‘used \yiih, say, a 2z volt valve
when ‘working off a 2 volt accumulator, but neither is essential. The life of the valve will be increased if the filament current is kept as low as is consistent with guod results,

The valves used for L.F. amplification should always L)e operated with a grid bias battery which should be variable, and give not less than a maximum of 9 volts. The
S.T. 43 and S.T. 63 valves require a grid bias battery giving up_to 1§ volts. o . ) P S

Note that both the S.T. 41 and 8.T. 61 valves, though marked H.F., may be used as general purpose valves. The marking of the valves H.F. and L., is adhered to, although
this arbitrary labetling is really inaccurate, as the valves can often be used for different purposes, e shall always be happy to give individual customers advice on the choice
of valves. A high-tension battery of 120 volts will be found the most useful.
ddet, of S.T. Lid., 2, Melbourne Place, W.C. 2.

CoTT o1 e 47 . et LM L o XXTel 3}
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AN “ALL-PURPOSE THREE”(Continued)

condenser may be included in the
circuit or not, as desired.

The purpose of this condenser is

to increase the selectivity of the set

"~ upon the lower wavelengths of the

broadcast band, and it is recom-

mended that both aerial terminals

be tried for the best results, as these | bottom end of Lz.

mssesssee €08 e000aesetat0800a000000a0000s0R00tectatsnatiesssaterserrsisvsssarsnrssse

circuit will usually be found most
useful.
Details of the Coils

The two coils L1 and Lz are
wound upon a common former, a
spacing of about }in. being allowed
between the top end of L1 and the
The first of

The two ends of this coil are
connected to pins No. 4 and 1, the
top end of the coil being connected
to pin No. 4; the tapping from
the 45th turn is connected to pin
No. 3.

The third coil, L3, consists of go
turns of the same gauge wire as the .

sessserssssecsssnena Pesssseesrescassansessvacrsrsannse sereresrnce asven

I

*

b=
-t

60000 Onms

| S——
[
»

Fig. 1.—~The theoretical circuit diagram.

)
T

o
o

In the set the lead from terminal 3 o

Il"IlIIHIIII)-I——|||||||j|]|||||||||l|||||||}|||]|1|w|1

>

the coil L; is for convenience in wiring taken to the battery side of the switch S.

will depend to some extent upon
individual aerials ; generally, how-
ever, using the condensers for the
reception of the higher wavelengths
will have no appreciable effect upon
selectivity with a possible loss in
signal strength. On wavelengths
below, say, 400 metres, however, the
inclusion of the condenser in the

i 2R R B R B R R S S
COMPONENTS REQUIRED

L

o

<

e Ebonite panel, 14 in. by 7 in. by &% in. (" Ebonart.”)
oL Cabinet to suit, with

== (“Camco.”)

s Two 0005 “Popular’’ condensers.

£ Co., Ltd)) S

== Panel mounting ** Midget ”’ condenser.

& Titch, Ltd.)

Lo Two H.F. chokes.

£ Lissen, Ltd.)

- One L.F. transformer.

o Two six-pin coil bases and coils, as described.
<= (Collinson Precision Screw Co., Ltd.)

e Three *‘ Lotus ” valve holders.

£ and Co., Ltd.)

- Board mounting neutralising condenser,

2  Scott Co., Ltd.)

o Three “ Temprytes ’ of a valve suitable to the valve
% choscn. (Sydney S. Bird.)

=

>

baseboard 9 in.

(Beard and Fitch, Ltd., and
(Igranic Electric, Ltd.)

these coils forms the aerial coil L1,
and consists of 20 turns of No. 34
d.s.c. with the top end connected
to pin No. 2, and the bottom end
to pin No. 5. The second coil L2 is
wound with the same gauge wire,
in the same direction as L1 and
consists of go complete turns, tapped
at 45 turns.

deep. | Ltd.)

(Bowyer-Lowe | Co., Ltd.)

{Beard and
Ltd))

(Garnett, Whiteley

(Peto-

o e oG e o e o oo e o e o o e e
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One 60,000 ohm resistance with base. (L. McMichael,
One -0003 condenser with clips. (Dubilier Condenser

One 0001 condenser.
One 1'5 megohms leak.

One 0003 fixed condenser.
Two panel brackets.
Ebonite terminal strip, 6 in. by 2 in. by } in.
One ‘“ On-off ’ Toggle switch.

Corp. of Gt. Britain,
Ten terminals: *

“ Qutput-+,” “ Output—,”

“HT. -, LT+,
Two wander plugs, one red, one black.
Short length rubber covered flexible wire.
““ Glazite "’ connecting wire.

other two and is identical in every
respect with Lz, .even the con-
nections to the pins being the
same.

These coils may, if desired, be
obtained ready wound from the
firm named in thelist of components,
though winding them oneself does
not present much difficulty.

o™

(Dubilier Condenser Co., Ltd.)
(Dubilier Condenser Co.,

(““ Efesca.”)

(Rothermel Radio
Ltd)

Aerial 1, “ Aerial 2,” “ Earth,”
“H.T.+1,” “HT.+ 2
LT

g e e e ol e e e e u S e
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The H.Q.

20 inches high
2000 or 4000 ohms.

£600
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Now Grannie can listen!

“ HAT Wireless™ Grannie used
to say, “was no good—she
never could hear what ‘the

man was saying!” ‘That was
before the JBrown Crystal Amp-
lifier came. Now she
sits and listens to the
Loud Speaker working
from the little Crystai
Set. For hours and
hours ! Now she ap-
preciates the boon
broadcasting can be,
Mostly everyone, now,
can work a Loud
SpeakerfromaCrystalSet
without the use of a single valve.
If you live within fifteen miles of a
B.B.C. Station (ot eighty miles from
"Daventry) the JBtown Crystal
Amwmplifier will enable you to

-~ R
Brown
—for
faithful
Radic

interpretation.

obtain pure, faithful Loud Speaker
reproduction from your Crystal
Receiver. No Valves. Noaccumu-
lators. Just the Crystal Amplifier
connected to your Set and
the Loud Speaker. The
only accessory needed
is a 4% volt dry bat-
tery. What more ideal
way of enjoying the
broadcast ? You get the
results of your friend the
valve-user without any
of the worry,trouble and
expense his accumulators
cost him.

See your Dealer about the Crystal
Anmplifier to-day. Get him to

" demonstrate it on one of the nine

Brown Loud Speakers. You'll be

- sure to want one for yourself.

S, G. BROWN, LTD. Western Avenue, North Acton, W.3,

Retail Showrooms: 19, Mortimer Street, W.1;

15, Moorfields, Liverpool; 67, High Street,

Southampton. _Wholesale Depots: 2, Lansdown Place West, Bath: 120, Wellington St.,
Glasgow ; 5-7, Godwin Street, Bradford ; Cross House, Westgate Road, Newcastle;

Howard S. Cooke & Co.,

Caroline _Street, Birmingham. Rober*

Garmany, Union Chambers, 1, Union Street, Belfast, N. Ircland.

The HI1.

120 ohms. £5 50
2000 ohms, £5 80
4000 ohms. £5 10 0

Gilber' Ad, 6314,
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A SET FOR GENERAL USE

Cemponents and Materials

Before starting upon any..cndea-
vour to build a rcceiver as illus-
trated, it is suggested that the
materials and components given
elsewhere be collected together.
TFollowing upon the names of these
components, their trade mark or
manufacture is given, and though
of course other suitable makes will
be found among the advertisement
pages, the actual wvalues where
stated should be strictly adhered
to.

Arranging the Components

In view of the fact that the coils
used do not employ screens, it is
essential that the layout illustrated
should be copied with care, other-
wise there may be some difficulty
in either obtaining selectivity or
stability over the whole tuning
range of the condensers. Another
point worthy of remembering is
that when mounting the com-
ponents upon the baseboard care
must be taken to ensure that suffi-
cient room is allowed to enable the

esasssscasessne

Csaesssstessrssresioan

3 1/2” A’uj

rioN
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Two aerial terminals allow of
denser in the aerial circuit if

P TR RN P P TR EY

valves to vibrate clear of the
various components. The best way
of making sure of this fact is to
insert the valves in the holders and
to then ascertain the best positions
by moving them about upon the
baseboard.

Valves to Use
Valves of the 2, 4, and 6 volt

thea use of asmall s:rie; cons
desired. Blueprint No. 185a.

.............. D L TR PR PP P PP PP T )

types may be used with equal
success, and the best results have
been obtained with valves of the
special types.  General purpose
types may of course be used if
desired, but special high impedance
valves are to be preferred for usc
in the H.F. stage, and valves of the
power type in the detector and low-
frequency stages.

When mounting the
coil holders care should
be tak:n as regards
position, otherwise
these will foul the
variable condensers.

sesssrrtevanns
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“ALL-PURPOSE THREE”—(Continued)

+ WrPYTr

@

Lz Or Bastsanep

p—  —

Bordrom Eoar Or Panci
— = — S ] — ——

d

Basesoaro
4% 9« I8" L
g 3
_/C‘nvmz
D
J@ ,
= SO ‘
1% REO@T® |\
s O
6B
= to e or Lo T
D LD LA (G (L
+2 +1 LT HT LT 68+
Fig.3.—The grid of V; is connected to 1.S., since this was found to be
more satisfactory in this particular case. Blueprint No. 1850 (free.)

The value of the H.T. voltage
applied to the H.T.4+1 terminal
may be in the nature of 60-80 volts,
while that applied to H.T.--2 may
be 120 volts.

Readers are warned that every
care should be exercised in adjusting

the value of the grid volts and with,
say, a power valve in the last stage
with 120 volts applied to its anode,
the grid battery should be connected
in circuit using as a start 43 volts.
The local station should then be
tuned in to its loudest volume, and

706

the value of the grid volts ipcreased
until signals either become weaker
or distorted whereupon the voltage
above 4} wvolts should be noted,
and, after halving the difference
between this and the original
4} volts, the figure, plus the



DEcEMBER, 1926

MODERN WIRELESS

S.p, 18.
RED SPOT-

A real two-yolt
power valve.
Designed svecial y
for low frequency
amplification.
Should always be
used in last stage for
operating loud
speaker. It is also
suitable as a detector

Fil. Volts: 1°6.
Amps.:’3.

FRICE 14/

S.P. 18
GREEN SPOT.
A high amplification
valve having a mod-
erate impedance.
Deslgned as a high
fr Juency amplifier
as a_detector.
Alvo suitable for re-
sista ice. choke and
trasnstormercoupling
(except last stage,
where an_S.P. 18
Red should always
be used).

Fil. Volts: 1°6.
mps.: '3
PRICE 14/-

S.P, 18

BLUE SPOT.
Extra high ampli-
fication valve. De-
signed for resistance
capacity, choke and
earlyslagesofimns-
formercoupling.
cellent as a detector
or tuned a
amplifier.

Fil. Volts: 16,
Amps.: 09.

PRICE 14i-

EAM WORK counts in Radio too.
Unless valves work together har-
moniously reception will never be

at its best. That is why BENJAMIN
Valves should be used in every stage.
They have been designed as a team

‘which, working together, will give results

far surpassing those that can be obtained
with any other valves, in any other way.

Anode and filament are very close
together, and -therefore the electrons
traverse a very short path. This in-
creases amplification. A specially

designed filament consumes less current.
Tone is improved. Ask your dealer or

write for descriptive leaflet giving curves.

BEN
SHORTPATH

RADIO VALVES

THE BENJAMIN ELECTRIC LTD.,
Brantwood Works, Tottenham, N.17.

D.E. 55.

A wvery economical
general purpose
valve. For high
frequency, detector
and low frequency
texcept last stage

when the S.P. 55

shculd always be

wsed).
Fil Volts: 5°5,
Amps.: 09,

PRICE 18/6

S.P. 55
BLUE SFOT.

Extra high ampli-

fication valye.

signed for resisiance

capacity, choke

early stage trans-

former coupli

Also excellent as a

rectifier or high

quency amplitier.

Fil. Volts: 5°5,
Amps.: 09,

PRICE 18/6

S.P.55
RED SPOT.

Super power wvalve

specially designe,

a last stage power
amplifer. Will give
great power without
distortion. Also suit-

able for detecto
H.F amplifier.

le Volts : 5°5.
Amps.: 25,

PRICE 22/6

Ked

De-
and
ng.
fre-

d as

r or

RV3

- Tell the Advertiser you saw it in  MODERN WIRELESS.”
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GOLDEN HARMONY

LEAR at a whisper—clear at the heavy and its frequency of vibration is out of range of
volume of a brass band . .. the T.M.C. that of any note which the loud speaker may be

“ Concert Grand"” brings a wealth of called upon to reproduce. It gives that
mellowness, and faithfully reproduces full richness which only copper can

the sounds originated in the broadcasting
studio.

- The instrument is unequalled for its
freedom from “‘ throaty "’ noises, because

give.

The magnetic system—a vitally im-
portant part of every loud speaker—
1s the result of much study and ex-

the copper used in the construction of perimental work. Your dealer will

the horn is in a natural, unstressed state supply you. Price - £5 :10: 0
THE ¢ GRAMO-SPEAKER.”
The “ Gramo-spzaker " s a little brother to the ' Concert Grand.”

..... tectracsnesesatetaseen R R R N L R

: OTHER T.M.C. In a moment it will turn your Gramophone into a splendid loud : OTHER T.M.C. RADIO :
: RADIO SPEGIALITIES. speaker, or it can be fitted to home made or purchased horns of : SPEGIALITIES.
LOUD S—P—E;AKERS ordinary design, It makes a most useful extra loud speaker at a i HEADPHONES. :
2 " ) nominal price, for your nursery or for entertaining your domestic { No. 3. (Lightwelght) tn :
. sStandard :': 12 g staff. It 1s not an adapted “ Earpicce " with the diaphragm held in $ No.oa, B oo 1175l/°
T .;11.m0r” T place by a screw-on cap, ready to loosen through its own vibration. ; Plushlined cases, 2/8 extre, :
;' Minor ... : It is a real loud speaker unit with an adjustable magnetic system ! LOW-.CAPACITY
: CRYSTAL SETS. ! (loud speaker size) fitted with permanent magnets of cobalt steel and : KEYS. :
: From 9. to : a diaphragm firmly clamped between ground metal surfaces. For t No- 1. 12 point, § positlon 9. 3
£2 7s. 6d. i performance, finish and price it is the best of its kind. CoINeE A 3 malh
feeeens reeneeseensreiaies ;3 Ask your dealer to show it to you. lIts price is only 13]6 T e, i

tricesao nolapplylo Irish Free State. [ l:! m ‘ii Ask forthe new T.M.C. Calalogue,

Telephone Manufacturing Co. Ltd.
- HOLLINGSWORTH WORKS. WEST DULWICH. S.E.2L

*Phones: Sydenham 2460-1. Telegrams : ** Bubastis, Dullcrox, London.” :!:

Tell the Advertiser you saw i in *“ MODERN WIRELESS.”

.
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AN “ALL PURPOSE THREE "—(Concluded)

4% volts should be approximately
correct,

Neutralising the Set

After the wiring of the receciver
has been checked and found to be
correct, turn the ‘““ on-off ’ switch
to the “‘ off ”” position and connect
the L.T. grid and H.T, batteries.
Connect the phones, insert the
valves, connect the aerial and earth
(the aerial to either terminal for
the time being) and light the valve
to a suitable degree of brilliancy,

Commencing with the condensers
all set to a zero reading, slowly turn
C, and C; one or two degrees at a
time until the local station is tuned
in to its loudest volume, whereupon
turn out the H.F. valve by removing
its “ Tempryte ” and adjust the
neutralising condenser so that no
signs of the local station are lLeard,
irrespective of any amount of re-
tuning performed with C, and C.,.
Re-light the H.F, valve and re-
tune to the local station, when it
will be found that satisfactory
results are obtained.

Operating the Set

By slowly turning the condensers
C, and C, together the signals from
the local station will quickly dis-
appear, and the turning of the con-
densers should be continued at such
relative speeds that the two circuits
I.,C, and L, C; are always in tune
(as evidenced by a slight breathing
sound in the phones) until a distant
station is picked up. Upon the
station being properly tuned in the
aerial should be connected to the
other terminal and the C, condenser

again adjusted for the best results,
noting whether or not there is any
improvement in including or ex-
cluding the .0003 series condenser.

Results Obtained

The stations marked with an
asterisk were received at moderate

Altnoughhree valves are used the wiring
is both simple and

............................. tressssusennsanessee

while the
comfortable

loud-speaker strength,
remainder were at
telephone strength.
Birmingham.*  RadioDarcelona.*
Hamburg.* AMunster.

Newcastle.
Frankfurt. Radio Milan.
Bournemouth.* = Radio-Toulouse.*
Radio Belgique.* San Sebastian,

Leipzig.

“The district in which these
stations were received is not by
any means a good onec on account of

ee rasrrteteearasssacasbetnr et seve

easily arranged,

the proximity of the Crystal Palace
to the receiving aerial, nevertheless
the *stations given were picked up
without ditficulty, in addition to
London.

e el oo o e e fnoe e el oS e e Gnae e e Qo e Qe o o e e e e S i e e

OP of transformer to H.T.4-1,
Join Al to onc side of C3.

4 of L2 to G of V1.
of C7 and R5;
of L3.

Join output 4 to H.T.+-2.

Join one side of S to L.T.+ ;
H.T.— to contact 3 of L.3.

Join moving plates of C1 to contact 4 of L2, contact

Join fixed plates of C2 to onc side of C6 and one side
same side of C7 and R35 to contact 4

Join other output terminal to A of V3.

WIRING INSTRUCTIONS. e

Join one side of R—I'.C1 to OP of transformer ;

LT 4+ to HT.—;

Join ¥4 of V3 to remaining side of S;
of StoF+ 0of V2; I’ of V2to F4 of V1.
Join L.T.— to onc side of R3; same side of R3 to
one side of R2 and connect flex lead for G.B - to this
point; same side of R2 to one side of R1; same side

same side

of R1 to one side of R4,

e o e e o oo e ol e e o e e

Join F —of V3 to remaining side of R3. *

o e e e e e e i e e e e e e e e o o e Lo e o e G G e e e Qe e Qe el

=

L)

e

Join F—of V2 to remaining side of RZ, o
Join F—of V1 to remaining side of R1. o
Join remaining side of R4 to contact 3 of 1.2, s
Join remaining side of R.-I.C. 1 to remaining side %
of 'CB; same side of CG to fixed plates of C4; fixed o
plates of C4 to A of V1. . £
Join G of V2 to remaining side of C7 and R5. - %
Join one side of R.-F.C.2 to L.P of transformer, e
Join G of V3 to L.S. of transformer. e
Join flex lead for G.B. — to O.S. of transformer. o
Join E to contact 5 of L1. o
Join A2 to remaining side of C5; samc side of C35 to o
contact 2 of L1. o
Join fixed plates of C1 to contact 1 of L2 contact 1 2,
of L2 to-moving plates of C4. e
Join moving plates of C3 to remaining side of &
R~F.C.2 and A of V2. o
Join fixed plates of C3 to moving plates of C2; o
moving plates of C2 to contact 1 of L3. o
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“ SOLODYNE
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: H'b ﬁr%t of the series of Provmcml -

| - in order to demonstrate in con-
crete form the rvesults of recent
research work at Elstree took
place at Birmingham on Tuesday,
November gth. The lecture was
organised in co-operation with Radio Press, Ltd.,
by the Bournville Radio Society.

As most readers will know, Messrs. Cadbury
Bros., Ltd.,, have a large factory at Bournville,
near Birminghani, which together with a large area
of surrounding ground laid out for residential and
recreation purposes has been developed as a form
of model village.  The Bournville works employ

over 10,000 and boasts a flourishing radio society.
This society, therefore, arranged the lecture as

one of their ordinary meefings, and by the courtesy -

invitations were ex-

of Messrs. Cadbury Bros.
tended to any

~lectures- which' is being -arranged:-

RADIO PRESS LECTURE TOUR
- COMMENCES
DEMONSTRATION AT  BIRMINGHAM

-ﬂ--:--!--!--ﬂ-{-i-ﬂ"{"ﬁ"’:--i-{-"-":--:-'.--'--‘--!"5--:-".'-""C":"i"ﬂ--*-:-{"!-"'ﬁ"?#'}'ﬂ'#'?-:'#'?#-? prbe e fale L b i

Lxld Da Ll

e e

A Typical Set

For this purpose a five valve set was taken as
typical, since the design of a receiver such as this
introduces all the principal problems which are
encountered in general practice. It was pointed out
that the design of simpler receivers was ierely
a matter of cmitting one or more valves, in which
case certain of the problems became less im-
portant than others.

Having  Dbriefly discussed  the necessity for
rectlﬁcatlon in a receiver, the ‘desirability of
amplifying the ‘1<)w—fr’equency ctrrents . produced
to obtain loud-speaker reception was reviewed,
and it was shown that in ofder to obtain satis-
factory results under a variety of conditions, two
stages of low-requency amplification was a
useful number. : With saital:le arrangéments, in-
cluding, if necessaty, a volume control, two such
stages could be made to give good loud spedke
reproduction “on

residents in Bir-
mingham or the
neighbouring dis-
tricts who might
care to attend.

Efficient
Arrangements

Owing to the
efficient arrange-
meents made by
the  Bournville
Radio  Society,
and also in no
small measure to

widely differing
signal strengths,

The Correct
Valve

Mr. Revner
pointed out that
the development
of cfficient low-
{requency ampli-
fying apparatus
had really been
achieved  some
considerable time
ago, and that we

the courtesy of were in a good
the B.B.C: in position as far
including  some as the low-
reference to the frequency  chain
lecture in the was  concerned.
local announce-  This photograph was taken during the demonstration a- He emphasised
ments  fronme Bournwille. Mr. Reyner may be seen (standing) in the the importance
the Birming- extreme right-hand corner, facing the audience. of choosing  the,
ham stati()n, LR T L L L LT T 'correct valve in
very good attendance was  obtained, over order to obtain the best results from the point

400 pwp‘e being present on the evening of the
lecture. v

The lecture was actually delivered by Mr. J. H.
Rewvner, who first of all expressed his pleasure at
being able to come into personal contact with so
many interested rcaders. He then proceéded to
outline briefly the developments. which have been
made in the science of receiver design during the
past year or eighteeri months,

oy

of view of quality. Attention had becn directed
recently more particularly to the use of special
valves for the last stage of a note magnifier, and
the importance of a good valve in this position
was demonstrated.

The ¢¢ Solodyne ”’
The Elstree “ Solodyne ” had been connected

- up, and various demonstrations throughout the
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a remarkable offer!—
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\ PATENT
. Ne241353.

“Slektun ™" Cqils are
completely en josc:] in
3 a cose ani will not

be affected by damp
%F or dust, v o

We particularly wish to draw your attention to
the unique patented method of spacing (as illus-
trated), which enables us to obtain almost twice
as much air-space between the highest potential
points or turns of any other plug-in Coil on the
market. At the same time we claim the
maximum inductance without increasing the

”, ° size windings, brought about by the use of
The WOrld’S finest COll \\'edge—shaped Ebonite Scparators.

We can only supply Coils in sets, for any other
Coil in circuit with **Slektuns’” will naturally

We are confident of our claim that “Slektun” Coils are the not produce the same perfection owing to the

finest that have ever been produced, and to suppoft our conten- differénce in the direction of the winding.

tion give below details of a test made by the National Physx«:‘u] : The following sets are available at once:

Laboratory. Compare these figures with those of any other Cuil: - . DAVENTRY. ]

” I K « . . A setof 7, viz.: 200 and 250 ... Price15/-
Slektun™ Coil Inductance: Self Capacity : w3 .. 200 250 & 300... Price 20/-
of 200 turns 1770 Micro-Henries 3 Micro-Micro Farads - . 4 ., 150,200,250&300 Price 25/

) These figures constilute a record in the manufacture of Inductance Coils. ‘BROADCASTING.
. . . A set of 2, viz.: 35 and 60 ... Price 9/-

So. confident are we that you will obtain l‘l_nprepede.rlted resuits . 3 . 3560&75 ... Price 14/~

that we are prepared to forward ““Slektun ™ Coils direct to you, . 4 ,, 35 50, 60 & 75 Price 17/6

carriage paid, at the reduced prices and on the condition that if Remember this : The “ Slektun” Coil gives the

you are not entirely satisfied with them, they can be returned . ::Wel? iist:lb_":fd tcaPaCltY (-?‘:l‘} Resistance W'll:';
. : M . ${ Inductance. cases are

within 7 days and money refunded. Read the details alongside - ’sfz:) And oo o rward our ovder at

and forward your order at once. This offer is only open for a once to avoid disappointment—Orders taken

limited periodl strictly in rotation.

sSlektun’

SECRET Registered Trade Mark. C .I
oF
SELECTIVITY ' cThe Ol s
AUTOMATIC COIL WINDING &
ELECTRICAL EQUIPMENT CoLtd.

Wellington House, BuckinghamGate,.
London SW.L

Tell the Advertiser you saw it in “ MopERN WIRELESS.” 711
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. qever WaY YOU ooy H.T. BATTERIES
¢ 54 voLTS FOR 7/-

No. 1w. 4} Volts. Standard Pocket Lamp
Size; with patent spiral wire termirals and
plug sockets to take Wander Plugs. Used
Units replaced easily.
To connect in series types 1w. and 8w., insertstraight
Terminal in Spiral of next battery. Bend spiral and thus
ensure permanent electrical connection without soldering.
Note:__; doz.=54 volts. Price 7/- per doz.
. with Plug. car noid,

No. 4w. 36 Volts.

’ No. 5w. 60 Volts.
No. 6w. 9 Grid Bias
No. 1ow. 4% 5,
I'RICES INCLUDE WANDER Puo No. 4w. and 5w. 3 volt tappings.
CARRIA- E  Palp. No. 6w. and Iow. I} volt tappings.

Guaranteed BRITISH

MADE at our Watford

Works ~ under Patent
No. 202780.

No. 8w. 4} volts. Super
Capacity.

Extra Large size Unit wi h
Patent Spiral Wire Termi-
nal aud . Plug Socket to
take Wander Plug.

Capacity four times that
of No. 1w.

Size 3% x 1§ x 3 inches.

you cant beatl
Glazite for wiring !

Price 18 /- per doz,
. CARRIAGE PaID.

To be ohtained from your local
dealer or direct from the—

If you want ease of wiring—GLAZITE. If : ; N DON B
you want neatness—GLAZITE. If you want BRIT'SH BATTP‘RY CO., LTD-, W ATYORD, Nl-{{gég
cconomy—GLAZITE. If you want perfect Parrs Ad.

insulation—GLAZITE.

In every way GLAZITE is the best way to
wire a set! Flameproof and damp-proof, it THE RIGHT 00“. HoLDER AT LAST!!!
Wln not deteriorate in use, Try GLAZITE . WORM GEARED MlGRUMETER

COIL HOLDER

AZ }:i I E Trade Mark. With Under Panel Invisible Connections
i Incorporating the

Each individually PO 1
BRITISH MADE*" REGD tested before following and

- ked - f
leaving our long - looked - for

r?COIJOIIRvEl) CONNECTING WIRB works. improvements.

g RED - YELLOW -BLUE - BLACK WHITE and GREEN]} —_—

1. Revolving Coil
for reversing
@\ capacity coupling.
Anti - Backlash

Obtainable in ten-foot coils, price 1s. 2d. per . pemnier ot : pring. ‘
coil. Or in two-foot lengths—four assorted throughont e . Autematic
= y 8§
colours—1s, per packet. Write for interesting action and_ with fiam?tiynlg prc):sit;on
complete absenc 5, it
descriptive Jealét to o o, A
The - Patent Pending. visible mounting.
F PANEL MOUNTING i n
LONDON ELECTRIC WIRE o2 one oLk UFixing) LEAVING NOTHING TO BE DEZIRED,
COMPANY &_ SMITHS LTD . Made from the nglz}eslte ?ll?lde (dH%nS Polished) Ebonite and
) ® ic ated Fittings.
MAKERS of ELECTRIC WIRE for OVER 40 YEARS WITH THE HEAVIEST
Playhouse Yard, Golden Lane, London, E.C.1 WORKS AS SMOOTH AS VELVET OF COILS.

each each
Two-way only for outside panel 7 /6 For inside baseboard mouwting, 8 /6
mounting or one hole fixing with 6 in. extension handle

THE BEST COIL HCLDER ON THE MARKET
OBTAINABLE FR‘;)N; YOUR DE;\LER.
ry one an e convinced.

MANUFACTURED BY

FRANKLIN & FREEMAN, LIMITED (Exrort)

13, APPOLD STREET, FINSBURY, LONDON, E.C.2.
Telephone : LONDON WALL, 7006
L

All enquirie-~ for Lewcos Radio
Products shouid be made to-
your local dealer.

- JULD
712 Tell the Advertiser you saw it in *“ MODERN WIRELESS.”
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THE “:OLODYNE” AT BOURNVILLE—(Concluded)

cvening were given on this receiver. The first of
these consisted in replacing the existing last valve,
which was of the super-power type having a very
low impedance, with a valve of a much higher
impedance. The change of the quality even when
the grid-bias had. been suitably readjusted was
very marked. ,
H.F. Amplification

The lecturer then proceeded to explain the
necessity for using a certain amount of high-fre-
quency amplification ir. order first of all to bring
weak signals to a suitable strength so enabling the
rectifier to operate efficiently, and, secondly, in
order to obtain a good measure of selectivity.

It was in this position of the receiver that the
principal development had occurred during the
past year, and the devclopment had been in the

circuit. There remained, however, the couplings
existing between the circuits themselves.

This led to a brief consideration of the use of
screening in receivers, and it was shown that the
only true solution lay in the complete screening of
the individual stages.

Effect of Screening

As an interesting example of the completeness
of the control which is obtained an interesting
demonstration was given.

The receiver was first of all tuned to the local
station operating four miles away. The middle
transformer (that handing on the energy from the
first high-frequency valve to the second) was
then completely removed, and no signals whatever
were obtained. Yet on replacing the transformer

..... 0 0860000000000 s00reasaeerenesoaassesesoearternsssessessessensrosrssnesstbosieteosseresansstttossereersearatossosesserassosesersdlotadssssvesersosdsoty

The Elistres *Solodyne” was
described in the September
issue. The main feature of
the receiver is the perfect
control of two high-frequency
stages—three tuned circuits—
by means of a single dial.
Such are the capabilities of the
set that over fi.ty stations were
received on the loud speaker
during the Elstree tests,

I T T R L R LR R R R A AR AR AR AR AL AL LA S KL T tetscssseesine

direction of incrcasing the control which one
obtained over the high-frequency amplification,
A comparatively short time ago the amplification
which was obtained frem a high-frequency valve
was almest negligible, and one often obtained
cases where louder signals were heard if the alleged
high-frequency amplifying valve was removed.

A Simple Example

The actual amplification obtainable in an
average modern receiver was demonstrated by a
simple change of connections which had the effect
of removing the first two (high-frequency) valves
in the “ Solodyne ’ receiver previously referred to.
The increase in volume obtained by the two high-
frequency stages was considerable, and amply
demonstrated the effectiveness of the high-
frequency amplification.

Complete Control
The next point mentioned was the desirability
of complete control over the high-frequency stages.
It was shown that stray couplings through the
valves were overcome by some form of neutralised

7

1
i

3

signals onee more came back at sufficient volunme
to fill the large hall in which the lecture was given.

Gang Control

Some final reference was then made to the
problems of ““gang’ control enabling several
tuned circuits to be controlled with one multiple
condenser, after which a brief demonstration was
given of the manner in which this problem had
been satisfactorily overcome. The dial was slowly
rotated from one end of the scale to the other, and
one after another the different stations came in.
The demonstration was then discontinued for a
time while Mr. Reyner invited questions, and a
cousiderable number of the audience took advan-
tage of this opportunity, very keen interest being
displayed in the whole of the proceedings.

Every assistance was rendered throughout the
lecture by Mr. Wilkes, the President of the Bourn-
ville Radio Society, and by Mr. Goodwin, the
Secretary, and various other members of the
committee, who all- contributed to making the
evening a success,
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SOME

NOTES
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B —|UDIO - FTRE-
QUENCY ampli-
fication is one of
the most essential
functions of a
wireless receiving
set, particularly if
sufficient volume of sound is re-
quired for working a loud-speaker.
One might use six or more high-
frequency valves followed by a
detector, and fail to get the same
volume {from the local station
as could be obtained from a valve
detector, followed by a single low-
frequency amplifier. The- high-
frequency amplifier would natur-
ally Dbc more sensitive to weak

DECEMBER, 1926

ON LOW-FREQUENCY

AMPLIFICATION

By E. R. WILLIAMS

In this article our contributor
deals with the three popular
types of L.F. magnification.
It will be found very interest=
ing reading by those who wish
to obtain the best possible
results from this portion of

signals, but it would be unable to

stage or more of I..I'. amplification
Another point in favour of this
type of amplification is its sim-
plicity ; tliere are no circuits to
tune ; the valves do not have to
be neutralised, and stragglingleads
have little effect on the perform-
ance of the set.

Purity of Tone

There arc, however, a few funda-
mental points which the constructor
must grasp, il he wishes to obtain
purity of tone rather than a blaring
noise from his loud-speaker. In
nine cases out of ten, the fact that
onc set gives purer reproduction
than another is due to some part
of the low-frequency amplifier

Fig.1.—The
elementary
diagram of a
simple trans-
former-coup-
led amplifier
following a
detectorvalve,
The L.T, bat-

I

HT

T

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

build up the same degree of volume
from a comparatively strong signal.
H.F. Amplification -

Those who live near a broad-
tasting station and choose to
confine - their - attention to this.
station, will derive.little benefit as.
far as volume is concerned from
the high-frequency amplifier. In
such cases the more usual set

comprises a detector followed by a

teryisomitted
tosimplify
matters.

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

working more efficiently in one case
than in the other. In this article,
it is proposed to discuss the various
types of L.I'. amplifiers, their
relative efficiencies, and the con-
ditions under which they will best
perform,

Transformer Coupling

Figure 1 shows a diagram of a
detector valve followed by one
stage of transformer coupled ampli-

714

the receiver.
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fication. The radio frequency
oscillations are imposed on the
grid of the detector wvalve V,:
here they are rectified and amplified.
There are some who do not fully
appreciate the fact that a detector
valve has to amplify and rectify

............ treeeesreternnarsssesarnsiersannnenn
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Fig. 2. — lliustratinz the
effect on the higher fre-
quencies of a shunting
capacity across the
secondary. The curve is,
of course, exaggerated.

at the same time; so that its
characteristics must be suitable for
both performances.

The wave formation of the
oscillations in the plate circuit of
V, is fairly complex, as the high-
frequency component of the current
is imposed on the low-frequency or
rectified component. A small con-
denser is placed across the primary
of the L.F. transformer, in order tc
by-pass the high-frequency oscilla-
tions. -

Energy Transference

The L.F. pulsations set up a
P.D. across the primary P. of the
low-frequency transformer: it is
necessary to obtain as large a value
as possible for this P.D., in order
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“WELL FOUND"

When the tall Clippers in all their pride raced for the wool and tea markets of [
the world, they had to be well found and seaworthy.

And being well found didn’t end with having good sticks, rigging, and
running gea~,” it implied a tip top condition from the varnish on the truck
down to a clean bottom.

It was attention to details more often than not which decided the issue of these
stern chases—-the deta'ls which, as far as one could see, ‘* didn’t matter.””

Y A\ ¥

It is, perhaps, a far cry from Clippers to Condensers, but it is certainly a fact that
many pe: ple regard Condensers as being a detail that * doesn’t matter.”

And still more numerous are the people who :ay that cheap condensers scem to
give just as good results as expensive ones.

The fact is that cheap condensers do not give as good results as expensive ones.
If they did, we should not be interested from any point of view in making the
more expensive variety. '
And the second fact—namely that the Dubilier Condensers sold number more
than all other makes put together—points to. the fact that the great majority of
people value a well-found wireless cet and insist on seeing that it is equipped
with Dubilier Condensers.

Do you?
Ls
ADVT. OF THE DUBILIER CONDENSER CO. (1925} LTD.
E.P.S. 240 DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3
Tell the Advertiser you suw 1 in “ Mooery WIRELESS.” 715
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H.T. ACC

XPERIENCE in manufacturing Accumulators for the
“years has gone towards perfecting our IMPROVED 1927 model
H.T. Accumulator, the exclusive features of which are as

follow :—
LONG RETENTION OF CHARGE.

This is a super-charged battery, it being given several cycles of charge and discharge during
this methed charge over a long period is

the initial charging process. By retention of

obtamed.

NO INTERCELL CURRENT LEAKAGE.
Owing to high termina! voltages it is very important

NON-CORROSIVE TERMINALS.
Specially designed non-corrosive terminals are fitted,

CONVENIENCE IN SERVICE.

When delivered every accumulator is READY FOR IMMEDIATE
USE. There is no filling with ac1d or charging to be done. A
distilled water-filler having an %" d stem 1s supplied free for
topping up after evaporation. A special spring clip is also provided
with which tappings can be taken at any 2-volt intervals. Speci
end terminals are fitted suitable for taking standard wandei plugs,
or for flex connections. Fitted in w case with handle it is
perfectly portable

CHARGING.

These batteries can be charged at home from Public Electricity
Supply, where other convenient facilities are not available, and any
advlce is gladly given by us when any difficulty exists.

COMPETITION OPEN TO USERS OF THIS g
i ACCUMULATOR

meg to the various specxal features of our H T Accumuator
we desire to give it a distinctive name, and invite suggestions
Prizes will be awarded as follows:—

FIRST PRIZE - - 75 GUINEAS

TO THE ENTRANT OF NAME ADJUDGED THE BEST

SECOND PRIZE - 25 GUINEAS

TO THE TRADER FROM WHOM THE FIRST PRIZE WINNER
PURCHASED HIS ACCUMULATOR

The name must be original and preferably indicate one or more special features of
the accumulator.

To assist competitars the special features of this acc d above

that inter-cell current leakage is
prevented. This is effectually overcome by each cell being air spaced from neighbouring
cells, and securely held at the base, providing a2 maximum surface leakage .of 9"
decided improvement in design compared with accumulators of block construction.

DrecEMBER, 1926

1927 MODEL

past 35

This is a

should be read carefully. .

The envelope in which your suggestion 1s forwarded must be addressed “ NAME
COMPETITION, C. A’ VANDERVELL & CO., LTD, ACTON VALE, W3."
Competitor's name and address must be stated, together with the name and address
of the Wireless Dealer (if any) from whom the battery i isp

State the serial number quoted on the labe) attached to the inside of the accumu-
latorhd. (All owners of 1927 improved: types are eligible to compete, provided the
serial number of their accumulator is higher than G. 16300. Entries are restricted
to one for each accumulator.)

The names of prize winners will be advertised 1n a January issue of this journal.

No employee of Messrs. C. A. Vandervell or their associated Companies or Agents
or Agents’ employees are eligible to compete.

The Company's decision as to the prize winners will be final, and no correspondence
can be entered into regarding same.

The last date for entrance 1s December 31st.

SALES DEPOTS. |

BIRMINGHAM ~Great Hampton Sirect. LONDON.—90, High Street, Camden Town,

ANSTQL=];28 Temple 3o Middle Abbes S m’ﬁcaasmx 191-3 and 277, De

- or .. 4 i 3 —~

CEASCOW 357 2575t Georgr's Rosd” " NEWCASTLE on - TYNE—66, St
LEEDS 117 Park Lane. Place.
LONDON.~224, Shafcesbury Avenue, W.C.2.
Also supplied by all CAV Service Stations and recognised Wireless Dealers,

Write for copy of C.A.V. Illustrated Redio Catalogue.
wndervell § G;IE°s
ACTON, LONDON W. 3

Telegrams: " Vanteria, Act, London,®

lephons: Chiswick 3801
(fnva:e Branch Exchange}

Tell the Advertiser you saw 1t in

H = [~ = [~ n -~
- = i,
= 18 h
3 PN H
MODEL _ , SUPPLIED
HT.3 .READ\(fOR USE
(60 VvoLTS) T A,
NO CHARGING
Dimensions 8% x 7 x 7% High
Weight Charged 16% Ibs - Dzy]3&]bs
ALSO SUPPLIED IN 30 & 90 VOLTS
MODEL H.T.4 - 30VOLTS - - 30/~
MODEL H.T.5 - 90VOLTS - - 9Q0/-

“AMopeErN WIRELESS.”
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SOME NOTES

ON LF. AMPLIFICATION—(Contd,)

to cause the greatest voltage change
on the grid of V,. The primary
should offer a very high impedance
to the L.F. pulsations if the P.D.
across it is to be a maximum.

Unfortunately, the impedance of
the primary depends on the fre-
quency of the oscillation passing
throughit : thelower the frequency
the less is the impedance and con-
sequentiy the smaller is the P.D.
acruss the primary. This is a very
difficult state of affairs, as it
means that in broadcast reception
high notes may be amplificd more
than low notes,

Uniform Amplification

Thus in designing an L.F. trans-
foriner tu give a reagonably uniform
awplificadon over a wide band of
frequencics, it is necessary for the
primary impedance at a frequency
ui 200 cycles to be very high ; we
are assuming that the preceding
valve has an impedance of about
. 20,000 ohms, which is the average
value for a general purpose valve.
When it is considered that the
middle Cof a piano has a frequency
of only 256, the importance of a
high impedance at a low frequency
in the primary of the transiormer
is evident. It would be much
better to increase the primary
winding so that the amplification
did not start falling off until the
frequency dropped to 100 cycles,
but this would necessitate a very:

Srereveseerons errase Cerestecsearssssactsrnonatnteone

With a well-designed set employing resistance coupling
very pure results are obtainable.

extensive and bulky winding which
in the case of a transformer would
be unpractical,

Secondary Turns

By increasing the number of
turns on the secondary winding,
we can step up the voltage from the
primary and thus increase the

.self capacity. across and between

transformer is limited owing to the
effects of self-capacity, and, as the
primary must have a sufficient
number, the ratio between the
turns on the secondary and on the
primary, and therefore the ampli-
fication in the transf{ermer, is also
limited.

overall amplification of the pre-
ceding valve. If there are three times
as many turns on the secondary
as there are on the primary, the
theoretical amplification will be
increased threefold. However, there
is a limit to the amplification
obtained in this way; we have
seen that the primary winding
must have a large inductance at
low-frequencies; this means alarge
number of turns. If the step-up

cesesaas servenne veseeras sresiens srersaccer

|

Ratios

In practice well designed trans-
formers, having a step-up ratio of

L

Figz. 83.—In this
circuit the
choke Z should
have a high
impedance and
the condenser
C; should be
kept small.
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3 or 4 to 1, will give fairly uniform
amplification down to a frequency
of 200 cycles, if used with a suitable
valve. But for more even ampli-
fication on the lower frequencies,
this ratio would have to be reduced.
A I to 1 ratio would allow the
inductance of the primary to be
made over 100 henries. In this
way, very even amplification could
be obtained down io a frequency
as low as 100 cycies: however,
there would be no voltage amplifi-
cation in the transiormer, although
the losses in the primary would be
cut down to a minimum.

A more eflficient and less expen-
sive method of obtaining the
advantages of a 1'to 1 transformer
is to use an L.F. choke; this is
similar in construction to a trans-
former except that there is no
secondary winding. The diagram
of a two valve set employing one
stage of L.I'. choke amplification
is shown in Fig. 3.

The fluctuations of P.D. across
the choke are conveyed to the grid
of the valve V, through the con-
denser C,. The grid leak R,, which
should have a value of about o.5
megohmnis, keeps the mean potential
of the grid constant by preventing
the accumulation of charges on the
grid, due to the isolation effect
caused by the condcuser C,.

ratio  between  primary  and
secondary is to be five, then there
must be five times as many turns
on the secondary as on the primary.
This would lead to very bulky
windings with a large amount of

them, The transformer would act
to a great extent as a condenser,
and would cause the higher fre-
quencies to pass through without
being amplified. The curve giving

erasrenss ssesseaerisereentraarestettanasssenons

the magnification at different
frequencies would be similar to
that shown in Iig. 2, where the
magnification, having risen to a
maximum at 200 cycles, commences
to fall at 400 cycles, and follows the
curve ABC instead of ABD.
Thus it is evident that the total
number of turns in the whole

Valve Impedance

At the beginning of this article,
reference was made to the imped-
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ance of the valve. If a low imped-
ance valve is used, the impedance
of the primary winding in its plate
circuit need not be very high, and
counsequently the step-up ratio of
the transformer can be increased.
However, as a general rule, the
lower the impedance of the valve,
the lower is its amplification ratio.
It will, therefore, be best for the
detector valve to have a high
impedance, which will suit its
rectifying qualities, and give it a
high amplification ratio ; but a
low ratio transformer or a choke
must be used in its plate circuit.
The first L.F. valve will preferably
have a lower impedance, so that
it can handle a higher grid voltage ;
but to compensate for the lower
amplification obtained from the
valve, a higher ratio transformer
can be used in its plate circuit.

Overloading

The last valve in the amplifier
should be capable of handling a
large amount of power, and should
therefore have a very low imped-
ance. No gain of signal strength
will be obtained by using a high
amplification valve in this stage,
unless the signals are very weak.
If the signals are strong, such a
valve will be overloaded, and loss
of strength, coupled with distortion,
will result.

In order

to ~ obtain efficient

results from an L.F. amplifier, it is
essential that the right amount of
grid bias is employed. This
negative bias will depend on the
valve in use, and the amount of
high tension on its plate. The
makers usually supply printed in-
formation on the correct working

............ asesseraerrasaresnnsreccetnsrnssnnant

Fig. 4. —Resist-
ance amplifi-
cation,although
givingvery pure
results, does
not with ordin-
ary valves give -
the same
magnification

the-

P.D. will be communicated to the
grid of the valve V, through the
condenser C;.  This coupling
appears to be entirely similar to
choke coupling previousiv
described ; however, there is one
outstanding difference which
characterises this method. A non-

............. Geviesacscnrrrearsreesarnatrortranon
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as transformer
coupling.
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potentials of each valve sent out;
so that if their advice is followed
these difficulties will be avoided.

Resistance Coupling

There is one form of inter-valve
coupling which has lately become
very popular, namely, the resist-
ance-capacity coupling. = If a non-
inductive high resistance of the
order of 100,000 ohms is substituted
for the choke in Tig. 3., any
change of plate potential in the
valve V, will set up a P.D. across
the resistance R, (Fig. 4), and this

srsesveecesrrarsacesienrnsy R .

inductive resistance has no resonant
frequency, so that the amplification
obtained with this type of coupling
is independent of the frequency :
this means that the low notes will
be amplified equally with the high
notes.

Amplification Obtained

Until comparatively recently,
however, resistance coupling has
been unpopular with the wireless
amateur on account of the relatively
low amplification obtained. When
bright emitting wvalves were umn:-

evesssrasesesesrensassonntassne sasesees beesssnessssvtsrsaserersessasncsatsesanetatarisatiobirtisaranersia

A choke-coupled amplifier has many of the advantages of resistance coupling

provided high-impedance chokes are used together with suitable
however, is in

amplification obtained,

practice,
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- XMAS PRESENTS

PHILIPS H.T. SUPPLY
UNIT.

Philips H.T. Supply Umt gives an
unlimited and steady flow of current that
will operate a set of any size at a cost
that is almost negligible.

£7 10 O

Price complete

PHILIPS RECTIFIER.

Philips Rectifier charges radio batteries
silently and c'eanly, automatically regulat-
ing the current supply and needing no

attention.

Price complete £4 O O

Both units ave suitable for altcrnating current only.

Two

Products |
Suitable for
XMAS Presents

Philips

Very

)HILIPS

Advt. : PLilips Lamps Lid., Phi'ips House, 145, Charing Cross Road, London, W.C.2.

Tell the Adovertiser you saw 1 in “ MODERN WIRELESS.”
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versally employed, and it was
considered that two resistance
coupled amplifiers gave the equi-
valent strength of a single trans-
former coupled stage, it is not
surprising that the transformer was
the most popular. However, the
advent of the high amplification
valve has placed the resistance-
coupled amplifier in such a position
that it is now a serious rival of
the transformer or choke coupled
amplifier, although this fact is not
so generally realised.

However, resistance coupling still
has its limitations; in the first
place, the current from the H.T.

battery has to pass through the

resistance, which may have any
value from 50,000 ohms to half a
megohm ; if we allow the plate
current to have a value of half a
milliamp, the voltage drop through
the resistance will be anything
from 25 to 250 volts.

Values to Use

In practice, resistances of half a
megohm are only used with valves
which have an internal impedance
of the highest value, and in con-
scquence a low plate current, so
that the voltage drop is corre-
spondingly reduced. We have
already {ound that a very high

impedance valve is unsuitable in
conjunction with a transformer or
choke on account of the fact that
the amplification falls off very
rapidly at low frequencies.

Even Amplification

There are a group of valves
especially made for resistance-
coupled amplifiers; such valves as
the D.E. 58, and Mullard D.I".A 4,

tn a resis.ance amplitier

care should be taken touse

anode resistances of good
make,

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

S.T.61, etc., which have amplifica-
tion ratios of approximately 2o,
come into this class. If anode
resistances of 150,000 ohms are
used in conjunction with them, a
very satisfactory degree of amplifi-
cation will be obtained. The
Cosmos S.P.18 blue spot has an
amplification factor of 335, and an
inipedance of 70,000 ohms ; if an

anode resistance of 400,000 or
500,000 ohms is used in conjunction
with this valve, the amplification
will be equal to that given by some
transformers, with the added ad-
vantage that all frequencies will be
magnified equally.

Unfortunately, a high impedance

-valve is incapable of handling a

large amount of power, so that for
the second and subsequent stagesa
different type of valve having a
lower impedance will be necessary.

The problem of high - tension
voltage does not present very much
difficulty, because the power valve
in the last stage will require 120
volts, and this voltage can be
applied with advantage to the
preceding valves wzia the anode
resistances.

Conclusion

From the facts outlined in this
article, resistance capacity-coupling
can be relied upon to give a
uniform amplification over the
whole band of frequencies; and,
provided that the right valves and
resistances are employed, the total
amplification when using two or
three stages can be nearly as high
as a good transformer amplifier
employing the same number of
valves.
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“ Delighted”

Sir,—With reference to the
Elstree ‘“ Solodyne,” I have built
this set and have endeavoured
to duplicate the original in every
detail, and up to the present have
been able to receive at good strength
and purity 12 to 14 statioms, but

have hopes of being able to receive .

all 50.

I need hardly say I am delighted
with the < Solodyne *’ sofarasI have
got at present—Yours truly,

Geo. F. PERCIVAL.

_Puiney.

“MODERN WIRELESS”
<G oo e el e o e e e e

| cluding American,

'
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STAR SETS %

o
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“ Wonderful Set”
Sir,—Since the advent of wire-
less T have built sets of all descrip-
tions and sizes mostly of Radio

Press design, and I have also heard -

most of the commercial sets, in-
and I con-
scientiously say that none of them
comes within 50 per cent. of the
‘“ Elstree Six.”

The selectivity, wolume, and
especially the quality of the “ E.6 "
are absolutely perfect, and the
simplicity of tuning in all B.B.C.
stations and most Continentatl
stations is wonderful—a child can

) handle it well.

720

' stated to be.

I shall be only too pleased to
demonstrate it to anyone in the
district of Ieeds.

Thanking you for the production
of such a wonderful set, and wish-
ing you every success in the future,
—Yours truly,

F. REEVE.

192, Burley Road, Leeds.

“26 Stationsin 10 Minutes”

SIr,—The results with the *“ Solo-
dyne’’ are easily what they are
I absolutely know
nothing about wireless and built
my-set purely by the blueprint. I
had only a little trouble in tuning
the triple condenser.

It may interest you to know
that I picked up 26 stations the
other night in less than ten minutes,
and I am confident if I could get
rid of the noises frcm the trams
I could get well over 7o stations

“on the two sets of coils.—Yours

truly,
W. C. FArRrOW.
Pelevborough.
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Choose your programme—
these Eureka Ortho-cyclics will find the Station

T last here is a variable Condenser which
makes station hunting a pleasure. The
Eureka Ortho-cyclic utilises new prin.

ciples of tuning. The old idea of crowded
wavelengths jostling each other at one end of
the dialhas gone for ever. Inthe Eureka one de-
gree on its 100° dial covers one Geneva wave-
length of 10 kilocycles separation, irrespective
of its position. The first fifteen degrees on the
dial covers fifteen wavelengths precisely-—no
more and no léss. Whereas this same move-
ment with an ordinary Condenser would cover
no less than 51 possible wavelengths. And the
second fifteen degrees on the Eureka Ortho-
cyclic still covers only fifteen wavelengths—and

Six exclusive .
Eureka features:

1, Compact design permits a

panel depth of only 2 inches.

Ball bearings throughout en-

sure velvet-smooth action.

. One-hole or three - hole

mounting as desired.

. Electrical losses so low as

to be negligible.

Earthed rotor ensures stable

reception.

. Permanent contact guaran-
tees continuous silent per-

so on right through the dial one degree equals
one wavelength. As evenly, in fact, as the
rungs of a ladder.

This is the kind of tuning you have always
longed for. Now you can get razor sharp
selectivity at small cost, The new Geneva wave-
length plan makes ortho-cyclic principles of tuning
essential. The ether is being diviged into wavelengths
of 10 kilo-cycles separation. That is to say, using a
Eureka Ortho-cyclic Condenser there can never be more
than one station to any degree on the dial, It will be
impossible with a sensitive Set equipped with Eureka
Ortho-cyclics to hear two stations at the same time.
See this all-metal, low loss, Condenser at your Dealer's
to-day—you will be amazed at its low price for such
a beautifully consiructed instrument.

Prices :

‘0005 mfd. -15/6
‘0003 mfd. - 14{6

Slow Motion Dial.
Engraved o to 100, right to left,
for kilo-cycles, and o to 100,
left to righs, for wave-iengths.
Beautifully constructed in metal
throughout to fit all condensers,

formance.

Adyt. Portable Utilities Co., Ltd., Fisher St., W.C.1

ORTHO-CYCLIC

including the Eureka Ortho-
eyclic, with %-inch shafts. 4 6
Easily fixed to set. Piice l

CONDENSER

Gilbert Ad. figzy.

Tell the Advertiser you saw it in *“ MODERN WIRELESS.”
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lighting mains.

T [ o i o o o o e ] o o o ][]

—_——
SHORT time ago a
simple unit was
described whercbhy
high-tension accu-
mulators could be
charged from the
alternating  cur-
rent mains. Tor this purpose a
simple rectifying valve was utilised,
the filaments becing supplied by
means of a small step-down trans-
former connected across the mains.
The valve then will rectify the
supply and pass it on to the
particular accumulators to be
charged.

Utilising A.C. Mains

Such a unit can be made in
quite a simple manner sirce it is

{

=
=

=

Z
&

E
—
-
==
3

0000000
[ 2ot

? ACMarns

Fig. 1.—Showing how the

alternating current may be

rectified by means of a two-
electrode vaive.

only necessary to rectify the current
and not to smooth it in any way.
Where it is desired to utilice
the A.C. mains for supplying the
high-tension voltage direct, it is
necessary not only to rectify the
current, but to incorporate a
system which will smooth out the
fluciuations of current and present
a more or less steady current for
the anode circuit of the valve.
The present unit is the result
of some little experiment in order
to provide a simple and yet cfficient
unit for a purpose such as this.
There are scveral praplems which
have to be ovcrcome, some

E(EEEIEE]EEEEEIEIEE(EEEEE]EEIEEHEIE]EEIEIE!

of which are ob-
vious, and others
are only cl-
countered when
actually  experi-
menting with ap-
paratus. Driefly
we may divide
our problems in
two broad classes.
The first of these
is  the problem
of rectifying the .
current, and the
second is  that
of smoothing it.

Rectification

Of the two the first problem
is the simpler. It is simply neces-
sary to obtain a valve having an
emission such that it can supply
the maximum current required
without any danger of cverloading.
There are several such wvalves on
the market, and at the present in-
stance one of the D.U. series
manufactured by the Mullard Radio
Valve Co. has been used for
purpose. These valves are pro-
vided with a large filament, where-
by an ample emission is obtained.
An anode surrounds the filament,
the normal grid c¢lectrode being
omitted. There are two types of
valve, the D.U.5 and the D.U.1o0,
the one being designed to operate
at 2.5 volts on the filament with a
current of .8 of an ampere, the

other taking 4 wvolts on the
filament with a current of 1
ampere,

Of the two, the D.U.10 naturally
gives the greater emission, and
since it was desired to obtain a
large cutput from the D.C. side
which would require a heavy cur-
rent pulie’ from the rectifier,
it~ was cecided to use this
valve in the unit unader consider-
ation. 7
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A SIMPLE HT. UNIT FOR THE A.C. MAINS :

By THE STAFF OF THE ELSTREE LABORATORIES 5

This H.T. Battery Eliminator is de=
signed to work from the ordinary house
Various values of H.T.
voltage can be obtained from the outpuf
terminals, and an efficient smoothing
system eliminates any chance of “ hum.”

I

A Simple Circuit

Now a
porating a rectifying valve such
as this is shown in Iig. x. It

simple circuit incor-

will be seen that the wvalve is
simply inserted in series withi the
mains so that a wuni-directional
current can flow, the current in the
reverse direction being suppressed
by the rectifying valve. The
filament of the valve is lit by
means of a transformer also con-
nected across the mains.. Thege

Fig 2.— Improved resulits

may be obtained by joining

an additional transtormer
in circuit as snown.

........ tetssensetestarsaatesaseoreertsrrsirasat

are three dizadvantages at{ached
to a simple arrangement such as
this.

The first of these is that one
half of thc wave is surpressod
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Type O.V.D.

2 volts—for use with Dull
EmitterValves. Fitted with
the new Lsminode Piate.
Dimenstons 6 ins. by 3 in:.
by 24 ins. 10 amp. hours.

Charged ready
for use
Add acid only

Sesssessstestncsosenssacnacoraprasartsessataotis

Other Gldham
Accumulators

Your Dealer can show vou a
wide range of other Oldham
Accumulators — all  made
uuder the Special Activation
Process.  Ask to see partiei-
larly the Oldham H.T. Accu-
mulator, which is made under
expanding  bookcase  prin-
ciples. With its handsome
lidlanet base,itis the finest H.T.
Accumulator on the market.
Price 10d. per volt. Cata-
logues free—write to-day.

“eess0s000ss00rssscsr0e

800s0r0ss0000nss00r000s00asebsacoraness

'MODERN WIRELESS
For Dull
Emitter Valves

swmall Receiving Sets.

the extravagant bright emitter from the market

it has been necessary to evolve a new type of
Accumulator suitable for two and three-valve Sets. The
present day demand is for an accumulator small in size,
light in weight, low in price, which will hold its charge for
weeks and even several months without attention. The
ordinary Accumulator was good enough for bright emit er
valves consuming 73 ampere each. Its plates never had a
chance to become sulphated. Neo sooner was the accumu-
lator charged up than the Set began to drain away its
energy. After a week or soa further charge was necessary.
But to put an ordinary accumulator to serve a 2-valve Sct
equipped with Dull Emitters is a waste of money. The
plates are almost certain to sulphate if the accumulator is
not given a regular charge—whether it is exhausted or not.

N OW that thz Dull Emitter Valve has finally ousted

The unusual construction of the new Oldham O.V.D.
(patent applied for) makes it the ideal Accumulator for
Its low initial price, coupled with
the few pence only required for recharging, will enable
every ucer to lower his maintenance costs immediately.

Where else can you find

these seven

Charged ready for use

Every 0.V.1). is charged ready for iimmediate use
at the factory. It is only necessary to add acid
and wait halr an hour or so for the cell to be ready
for use. No tedious and annoyving detay while the
cell is put on charge.

Laminatzad bucklz-sroof gplates

The plates are Jaminated for extra strength and to
permit the free circulation of the clectrolvte.
Standard plates are used which cannot shed their
active material. - No separators arc required.

No l:aking away of crarge wh-a
= not in use

In the ordinary aceumulator the positive and
negative plates are closely interleaved together,
Some local action therefore is inevitable when the
accumulator is standing idle. In the O.V.D. the
plates are welded together in sets of three with a
generous space between the positive and the
negative groups. This eliminates interaction and
enables the plates to hold their charge even for
months without attention.

Large coloured t:rminals

Even the cxternal appearance of the O.V.D. is
distinctive and workmanlike. Note its generous
coloured moulded terminals, indicating correct
polarity at a glance. A man’s size terminal which
will grip any wire quickly and sccurely.

Quick charging and slow discharring
Never before has it been possible to combine these
two requirements in an accumulator. The usual
way to ensure a slow discharge has been to use a

Special Activation Process Batteries

features?

Quick charging and siow discharging
(continued)

thick plate. But thick plates need a prolonged
charge. Compare a thick plate, if you like, to a
thick mass of absorbent material plunged into a
liguid. It will take a long time for moisturc to
penetrate to its inmost recesses. But cut the
material into strips and they absorb moisture at
once. This, in non-technical language, is the
principle of the Laminode Plate. 1t is the
equivalent of a thick plate, but the electrolytr can
flow through it immediately and get to work nnaa
its several surfaces without hindrance. Any
O.V.D. Accunulator can be recharged within 8
hours—speedy charging won’t harm its plates.

Stout glaas cecll

The glass cell used in the O.V.D. offers further
evidence—if such were needed—of the care and
forcthought put into its manufacture. Crystal
clear and robust, it has araple mud space at the
bottom to trap all the sludge.

Plates mad: unider th>

Special Activation Pro:css
The secret of the popularity of Oldham Accumu-
lators among wireless enthusiasts lies in the
efficiency of the plates made under the Spaciat
Activation DProcess.  This  process, becau
produces a plate active right through, not mer:!y
on its surfaces only, gives that smooth unfluctn-
ating current flow that is so cssential fer good
broadcast reproduction.  And at the same timne it
ensurcs a length of sarvice which is truly remark-
able.

Oidkkram & Son, [td,,
Denton, Manchester

Also 6, Eccleston Place, Lendon,
SWi.1 Phone : Sloanz 2701.

Tell the Advertiser you saw

GibrrIA. .
it in ““ MopErN WIRELESS.” 723
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mum value of the | arises from the fact that one
. 6" voltage pulse and | termiral of the mains is often
the zero line, earthed. Since the receiver is also
connected to earth, this earth being
Two-Wave usually connected to one side of the
o Rectification L.T. ba'ttely which is in uire(}t con-
e tact with the H.T. negative, it
It 1s possibie to | followsthat trouble may quite easily
minimise the eflect | arise from thissouice. Thirdly, the
of the fiuctuations | voltage output obtainable from a
by usme another | unit connected up as in Fig. t is
valve so connected | directly dependent upon the voltage
! as to make use of | of the mains, and the final D.C.
the other half of the | voltage obtained at the end of the
wave instead of | smoothing unit is very considerably
suppressingit. This | lower than that on the input
is known as double- | side.

9 wave rectification, The reasons for this voltage
and demands the | drop are outside the scope ol this
use of a special | article, but they can be con-
centre-tapped trans- | sidered at some future time, The
former and another | disawvantages justiuentioned, how-
rectibying valve. As | ever, can be oveicome by uring
a result of expeii- | the circuit shown in Fig, 2. Here
ments, however, it | the voltage irom the mains 1is
was found possible | stepped up by means of a trans-
to obtain good and | former to any required value, so
sufficient results | that whatever the voltage on the

256" without undue ex- | mains, we can phtain, by‘suita}?le
2% pense by the use (f | de'ian, a definite output from the
] I' _ singie-wave rcgun- recdner unit. At_the same ‘rlmg,
’ J | cation only, and as | since the D.C. side of the upit
9/ O~ T 23’4-—*"/4 e Lo uhly necessitates ! jo definitely isolated by means of a
! 4 P g B [RTTTINNN cersessesensens P
P A
ro Mamws
Fig. 4.—The panel driiling diagram. Various g ;;"o‘
H.T. values can be obtained by means of = 3
the terminals marked. =l [ L°
......... TP c,,! ;Te
altogether, and therefore more | the purchase §g§—§ i ff"(-gz'a&aﬂ
sfficient smoothing apparatus is { of one recti- h| o
required. The rectifiedd current is | fving valve ~—
prcduced on the output side of the | this  system Fig. =.—-The theoretical circuit of the
arrangement, ar.d consists of apulse | has beun unit. o simplify matters the * on-off”
of current, then a Elank interval | adopted . in ) R . .
) : 1 1 serse half | 1l osont switch is omitted.
correspending to the reverse he present
of thealternatingcurrent, succeede(l il]Sl‘SDCG. ............................ esesseseese eeresessstatasrsavesrenerbeseraaenans vee
by another pulse. We have to . ] transformer from the mains them-
<mooth this out into a more or Earthed Mains selves, any trouble due to the
less steady voltage, having a value The other disadvantage | earthing ol the receiver is satis-
somewhere in between the maxi- | assoclated with the Fiy. 1 cucuit | factorily cvercome.

st

Onc cabinet with baseboard 13}
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(T.C.C)

One L.F. choke (Formo Co.).

",
o'

*s =

One chonite panel 9 by 6 by } (any suitablc make).

One special transtormer (Radio Instruments, Ltd).
Two 4 mid. 600 voit type Mansbridge condeusers

Three .002 mica condensers (T.C.

One 0,000 ohm resistance tapped in four equal
sections to carry 20 milliamps, (Varley Magnet Co.).

e e e e e R e e e o e
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COMPONENTS REQUIRED

2 pole 2 way switch (Utility.)

valve holder (Beujamin).

D.U:10_valve.

fixed resistor, 1 ohm to carry 1 ampere.

One length of lighting flex with suitable plug for
ing to the lighting circuit.

One
One
One
One

in. decp.

C,) ol

rnnnrals,

g

744

3

) ity of Glazite wire.
Oue packet of Radio Press panel transfers.

pabmlal=dale bl Laleln Lol
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—FOR EVERY STAR

CONDENSERS

“JACKSON”

Patented

The J.B., 8.L.F.Condenser, made on lines similar
to our Low Loss ‘Iype embodies many new
excellent features including Special Bearings
Top and Bottom which eliminate springs.

Side and end play in the centre spindle is 1m.
possibie. The Top Bearing is of Jarge diameter
and friction-lined, whirh ensures an absolutely
smooth movement. The Brass Vanes are sup-
ported at tips to ensure accurate

Wireless enthusiasts want first and fore most
a really good Condenser—a component that
does its job efficiently, and that gives real
selectivity in tuning—but they want more
than this.  For every new set publxshed—-
and remember J.B. Condensers are 1deal for
all the Star Sets of this year—they want a
specially designed Condenser—a Condenser
that embodies not merely all the advantages
of existing types but incorporates every
new development and improvement in
Condenser design,  That's where I.B.
win every time.
For the “MONODIAL”™ and the “PTRA-
MUSIC” "0005 Dual Gang Control Con-
denser complete with 4 in. Bakelite
Dial, £1/13/0
For the “DRAWING ROOM FIVE™ and
the  “NIGHTHAWK™  -0C05 S.L.F.
Cendenser complete with 4 in. Bakelite
1al, 11/6
For the “ELSTREE SIX,” the *DISTA-
FLEX,” the “MEWFLEX,” the “ELSTRE-
FLEX,” 0005 Dual Condenser complete
with 4 in. Bakelite Dial, £1/1/0

2-in, Bakelite
Knob, for slow
motion device

4-in. Bakelite
Dial for
coarse tuning

Patented
The new J.B. True Tuning S.L.F.
The latest development in SLOW MOTION
CONDENSER Design. No crowding of
s'ations anywhere on scale. Double reduction

spacing. End plates are highly
polished and all fittings heavily nickel-
plated.

RETAIL PR!GES— complete with
4 in, Bakelite Dial :

friction drive ratio 60-1. Ball
bearings ensure absolutely smooth
control. -

RETAIL PRICES:

. *7'/}’50“" ‘0003 mfd 16
‘0005 mfd. 11’6 GEF.RARD 7414 . 2 i
o mi i CWRP o “ oot R L
MAGNUM SCREENED COILS CONSTRUCT

NEW STANDARD COCILS AND PRIGCES,

MAGNUM Screening Box, complete with 6-Pin hase
(Standard spacing and cross formaticn) - 15/-

Split Primaries.
Aerial Coil .. s0/s50 8/~
H.F. Transformer ... ~=o/550 10/—
Aerial Coil ... . . moo/zooo 6/-
H.F. Transformer . 1000 /2000 10/~

Cplit Secendaries.

H.F. Transformer 250/550 10/~
H.F. Transfoimer . 1000/2000 14/-
Reinartz Coil... 2c0/550 10/-
Reinartz Coil... ... 1000/2000 14/-
Price per set of 3 *&(Lcus ard Coils,

250/550, for the Elstree Soludyne 311 0
Set of Screens and Baces I.F. Transfcimers,

Filter and Occillator for the 8-Valve

Super-Het. described in Oct. issue £8 10 ©

NOTE.—Where a ccmplete cet.of Cemponents,
together with a drilled panel, is purchased, Royalties
at the rate of 12s. 6d. per valve holder are payable.

The following Sets recdy wired cnd tested :—-
ELSTREE S1X . . %29 0 0
ELSTREE SOLODYNE ... £25 0 0
Plus Marconi Royalties at 12/6 par valve holder.

Tell the Advertiser you saw it in “ MopERN WIRELESS.”

THE PURAMUSIC SET

as described in this issue by Mr. C. P. Allinscn.

Mahogany cabinet with basebeard £4 15
Radion panel, 26 x 7 x 3/16 ... 15
Ut(]ihtly 2-gang condenser .co03 and gcar(d‘
13
Utility Varlable (ondefnter coog 10
Benjamin valve hoiders.. . 13
(,olhmon H.F. tr'm';foxmers spl t pnm-
aries and bases .
Varley ancde resmtan(es 1C0, ooo (hnr.
and bases .
Varley anocde resxetance 2:0 (ro :}m:
and base .
Success tapped LF. cheke ..
Magnum neutralising ccrdercer. B. M
Magnum neutralising ccrdunser. P.M.
Lissen B.M. resistances
Dubilier .0003 Condenser and 21 leak
Dubilier .1 leak .
Dubitlier .ooo0z condenser .
Dubilier .01 condenser ...
Dubilier .00z condenser .-
Dubilier .006 condenser .-
Panel-mounting milliammeter o»*o wen
Decko dial indicators . .
Stud switch assembly
Double-circuit jack
Single filament iack
Jack switch - e
"Phone plug
Beiling-Lee terminals .
Lissen potenticmeter
Igranic variable resistance
4 Grid bias battery clips

OO

A N b
-
- -
N O

(3 o

- QIR IO OCI0IR D

-
u.«ouuw-.uu»—u«u..u

PRAOROCRIAANNOOONPSROOMN® © © YA No

£18 14 5
Any of above parts supplicd separately as desired.

BURNE-JONES & CO., LTD.,

Manufacturing Radio Ingineers,

MAGNUM HOUSE,
296,Borough High St.,London,S.E.1

. Telephone : Hup 62357,
Telegrame« : ' Burjomag. Sedl<t London.”
Cables ; * Burjomag, London."”

SOLVE THE H.T. PROBLEM

BY CONSTRUCTING AN H.T. CHARGING UNIT.

MACKUM FILAMENT TRANSFORMER

Supplied complete with Adaptor and Flex ready foruse.
Model No. 1. For A.C. voltage 100/150.
Model No. 2. _For A.C. voltage 200/250.
: PRICE 25/-.
Secondary Output 3, 5 and 8 velts, 1 amp.
. SPECIAL COILS FOR
THE RAZOR-SHARP WAVEMETER .
as used and described by Mr, J. H. Reyner in Radio
Press Envelope No, 14.

No. 1. 180-f00 metres ..o 10/-
No. 2. 600-2000 metres ... .o 10/-
3-pin Coil Mount with brackets . 4=

NOTE.—These coils are tested and calibratcd frem a

master instiyment and guaranteed within 1 per cent.

of the stated value.

The complete Wavemeter can be supplied ready wircd

and tested or the set of parts for home constructicn.

- List on application.

We specialise in and can supply Components for ali

Sets described in thix and all Radio Press publications

including—

The 1socoil. The Elstree Sotodyne,

The All-Purpose 3-Valve, The Mevsfiex Three

The America Two. The Night Hawk

The Elstree Six. . The Distalex Two Etc, ete
Lists on receipt of stamp.

725
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Fig. 5.—For the purpose of smoothing, two large condensers and an iron-cored choke are connected in .the output circuit of the unit.

DEcEMBER, 1926

A SIMPLE H.T. UNIT FOR
THE A.C. MAINS — (Cont.)

A Special Transformer

For this unit, therefore, a special transformer has
been made up by Messrs. Radio Instruments. It is
provided with three windings.  First there is a primary
winding, designed to suit the voltage of the mains in
question. Secondly, there is a low- tcnslonwmqu from
which 4 to 5 volts may be obtained for the filament of
rectifier valve. Firally there is a high-tension winding
in this case of 300 volts, for application to the rectl-
fying valve. In order to render the transformerv of
universal vre, it has been arranged with a centre-tap
on the bigh-tension winding, so that it is possible
to obtain 150 volts plus or minus with respect to

this centre-tapping in cases where it is desired to

use doulle-wave rectification.

Principles

This value may seem a little on the high side, but
the matter is one relating to the load taken from
the unit. In order to smooth the variation of voltage,
we connect a system of chokes and condensers across
the D.C. output of the unit, the final citcuit being as
shown in Fig. 3. Now the operation of the unit brielly
is this.  The alternating current pulse through the
rectifying valve charges up the condensers, and these
condensers tlien discharge through the receiver. Now
the voltage which the condensers will actually tale
up depends upon the relative rates of charge and
discharge. The condenser voltage must adjust itsclf
so the amount of charging current received in the
form of pulses through the rectifying vaive is exactly
equal to the amount of energy drawn away in a steady
current through the valves of the rcceiver,

Effect of Load

This brings us to another difficulty in the design
of these uunits. When the suppiy of dircct current
from the unit is very small the voltage at which
the smocthing condensers settie down is high. As soon
as any load is placed on the unit, howaver, the voltage
very rapidly falls to a much lower value. Now a
condition of atfairs such as this is not at all satis-
factory. Tor example, if we design cur unit to give
120 volts in use, then when we switch the set off the
voltage may rise quite unpleasantly high, and there
may even be a possibility of danger from shock.

Permanent Load

In order to overcome this difficulty, therefore, it
is necessary with a simple circuit such' as this to in-
corporate a definite permanent load which will prevent
the voltage on the vnit rising rapidly when the receiver
is switched off. It is found that after a certain
point is reached tlie variation of voltage as the load
is altered is only comparatively small. It is necessary
therefore to connect a resistance across the output
side which is permanently in circuit, and which is
sufficient in value to demand this critical current
from the unit permanently. In the case in point this
resistance has been made of 10,000 ohms resistance,
and with a load of this order, the full voltage
developed is of the order of 160 volts, i.e., just a
little more than half the value of the voltage on the
transformer,
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“BULLPHONE”
NIGHTINGALE
LOUD SPEAKER

Fall size 21 in. high. Bell mouth
I4in,  Swart uvickel plated arm
and stand with bl crystal bell
head, as jllustrated. Will not
overload 2 to 10 valves. .

Eealers enquire for particulars
of aurgradual pay nent system.

P R R T TR R I
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for Bullphories

y does evertjore

o
—

IR

=
ECAUSE “‘Bullphone " Nightingale
Loud Speakers have been the joy of
wireless enthusiasts and the envy of the
trade for over four years.
As soon as you test a * Bullphone” you
knowitis thelast word in Loud Speakers
for full rich tone and enormous volume,
It is purchased on very easy terms for a
very low figure.

J-

It is guaracteed to be superior to any cther
Speaker, absolutely regardless of price, for
{inish, tone and value. If you are not entirely
satisfied with it, you can return it withiu seven
days and have vour money refunced without
quibble or question.

deposit brings this grand
Super Senior Loud
Speaker to you carriage
paid and 12 monthly
payments of 5- makes
it your own property.

Haveit demonstrated by your local dealer. If any
aifficulty in this dirvection, sewd deposit divect
to address below.

W. BULLEN (Dept. M.W.2), 38, Holywell Lane, LONDON, E.C.2

MODERN

S UPERHETERODYN

DMessrs. Claude Liyons, “ Southfield,”
76. Oldhall St., Hindley,
Liverpool, Lancs. 22nd October, 1926.

DEAR SIRS,—A few months ago I bought aset of *“ G.R.”
matched I.F.T.’s from you. 1 had previously tried two ether
makes, well known on this market, but I did not realise the
full possibilities of the Superheterodyne until I tried *“ G.R.”
They have worked really excellently in every circuit I have
tried them in.

At the same time I should like to say that the circuit
arrangement you sent with the kit (7-valve Lab. Superhet.) is
the last word in simple construction and operation. 1 bave
no fear or hesitation in warmly reeommending these trans-
formers and instructions to those wishing to make certain
of good results.—Y ours faithfully, (Signed) H. H. WHITTLE.

YOU CAN ALSO MAKE CERTAIN 'OF REAL SUPER
EFFICIENCY WITH CUR BLUE PRINTS AND KIT: fost

free.
Kit of 4 Matched I.F.T.’s,3Inter., 1 tuned Filter,enlty £4 10 0
Wound Oscillator Coil, B.B.C. complete with shield

(R.P. base) ... e
Oscillator coil or Shield, with base ... -
Blue Prints FREE with any of the above, otherwise 2/6 post
free. (Panel and DBaseboard layout : circuit, peint-to-point
wiring, ete., ete.)
E ' Our 36-Page Art Catalogmne of 120 “ G.R.”

s other components contains details o *“G.R.”
Ultra Low Xoss Coils as used in Mr.
Kendall’s “ NEUTRODAPTER” ; Mr.
J. H. Reyner’s ¢ 5/15,” etc. ; 60 1lus-
trations : numerous exclugive circuits.
including the internationally famons
“ UNIVERSAL ” four - valver by
“ RADIO BROADCAST.” Usual
price 6d., but will be sent free during
December. Write to:—

CLAUDE LYONS

76, Oldyall St.,

Liverpool.

WIRELESS

—READ THIS !

El=
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are known the world over.
crystal is or has been made.
Obtainable from all Radio
dealers, Price

1/6d.

complete with
whisker.

Advt. of Neutron Ltd.,
London.

cats

tct1000s, ..
% St tt0t0101s,,
//////////,7////////;///;;;///

Z4
i/
VNSRS, A,
/,/.,4/////(//4/;

NEUTRON CRYSTAL.

The powers of this wonderful crystat

7

Y
¢

First on the Left—Second on the Right.

HFE short cuts are welcome when you are hurrying
home for that special broadcast; you appreciate the
time and trouble they save you.
The short cuts to perfect radio reception are welcome too,
but it Jargely depends upon your choice of valves or crystals.
The shortest cut of all to gcod reception is to use only

NEUTRCN PRODUCTS.

RED SPOT—H.F. & Detector.
4 volt— 06 umps.
2 volt—0'2 amps.

The ‘“Short Cut’’ Home.

DULL EMITTER VALVES.

12/6 GREEN SPOT—L.F.
4 zolt— 06 amps.

each 2 volt—0°2 amps.

H
H
H
H

Burn&g

Our attention has been drawn to the fact that the word ¢ MAGNUM ” used
in our previous advertisements is the reﬁistered trade mark ot Messrs,
ones & Co., Ltd., of Magnum

.E.1, and we were 1n error in havin r made use ot the same.

ouse, Borough High Street,

No better

NEUTRON DISTRIBUTORS, 144, Theobald's Road, London, W.C.1.
Al Export Enquiries for Continsntand Australasiato :
Pettigrew & Merriman (1925) Lid., 2 & 4, Bucknall St., London, W.C.2.

EOQ|RON

TRADE MARK

Sole Distributors for U.K. and Ireland :

Tell the Advertiser you saw it in “ MODERN WIRELESS.” 72
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The resistance seen near

the switch is tappad to

permit different values

of H.T. to be appiied to the

anodes of the receiving
valves.

This 13 because single-wave recti-
ficaticn is  being  uscd. With
doublewave rectification the value
of the D.C. voliage, even on load,
is much nearer the R.LS. value
of the voltage on the transformer
sceondary, and for this reason it is
possible to obtain satisfactory 're-
sults with only 150 volts on each
valve, so that the same trans-
former with a centre tapping on
the high-tension winding would be
suitable.

This, howcver, 1s incidental, the
point being that on no load, bu:
with the resistance in circuit, the
D.C. voltage output is of the order
of 160 volts. With a full 20 milliar.p
load, the wvoltage drops to some-
thing of the order of 120 volts,
which is quite a reasonable regula-

, A SIMPLE H.T. UNIT FOR THE

A.C. MAINS—(Continued)

.serve another purpose,

;

tion from no load to full Joad.
This check resistance has been
made in the present instance to
that of
obtaining suitable tappings from
the mains voltage. It is often
desired to use a voltage of 3o
volts or 60 volts for the detector
valve, and although in some cases
as much as 120 volts can be used
on high-frequency valves, it is often
preferable to cut it down to some-
thing of the order of go. Three
tappings have been taken therefore
on the resistance, these tappings
being suitably condensed, as may
be seen from the diagram.

Flexibility
These briefly are the difficulties
which have to be overcome in the
design of a suitable H.T. unit.
It was decided to make the unit
as flexible as possible, and for

PR R R R R R R T R R LR

designed to cover different voltages
of supply. When ordering the
transformer, therefore, itis essential
to specily the wvoltage of the
supply, and the frequency. These
figures can easily be obiained from
the lccal supply authorities.

Condensers

One final word may be given
concerning the condenscrs before
the actual constructional details
are considered. It was pointed out
last month that the use of ordinary
300 volt type Mansbridge con-
densers was not satisfactory, when
the R.MLS. value of the voltage
with which they had to deal was
greater than 150. In this case we
are dealing with an R.M.S. value
of 300, so that these condensers
are particularly unsuitable and
might easily break down in practice.
For this purpose special condensers

The special

meesesssrsssesecreresertrttetavsarter e seve

this reason the various tappings

"lhiave been provided, and a special

transformer has been utilised. This
means that the desired results can
be obtained irrespective of the
voltage of the supply,since Messrs.
Radio Instruments are supplying
these transformers in various
grades, the voltages on the L.T.
and H.T. terminals of the trans-
former being the same in each
case, but the primaries being

728

transformer used

..... sersecsescecracans

| incorporatas a
centre-tap, which enabies double-wave rectification
to be obtained should it be desired.

eseacarscasssstrsascree eresessevee

tested on 600 volts direct current
are utilised in order that there
shall be no danger of breakdown.

The Choke

The choke coil is not a special
component, as it was desired to
reduce the cost of the unit as far as
possible. After some experiment,
therefore, it was found that a
standard choke as used for low-
frequency amplification could be
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% Critical Tuning Needs }
% Critical Tuning Needs :
0? .. o l R . . o
.0
+ Critica egistration. *
* *
3 L. 3
'3, The more responsive your set the more critical 73
%  your tuuing. KX
. . . 3
% Can you afford to be without our new Illumi- :g:
* s . P . = 4
. nated Tuning Dial ? Lights up when in use. &
X o .
«5»  Positive haithue tuning, B
DG ol
* . . *
Are You Building a &
“0 0’0
+ MONODIAL OUTFIT? ¢
.30 ? 0§0
'? Once again we are first in the field and have  *%°
& in stock all the components necessary for
.f. building the Monodial Set (full list on appli- .f.
o cation). Total Cost £12 13 0 o
DO . . DO
o  Also Lewcos Coils, Colven Coils, Screened 3
&  Coils and all components for All Radio Press
% Outfits. o
X S ‘o
o Our INTERNATIONAL RADIO CATALOGUE (3rd o
> *
L Edition) will be sent to all enthusiasts sending 6d. to D
% cover co:t of postage and packing. s
s —_— 3
.‘. 0.0
\J >
% WILL DAY, LTD. Qet.T),
*
o§o 19, LISLE ST., LEICESTER SQUARE, &
7
K LONDON, W.C.2. o«
.:. Telephone: Telegrams: o
.2‘ Regent 4577. Titles, Westrand, London. .3.
* *
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THE NEW
MAGNETIC

MICROPHONE
BAR AMPLIFIER

PRICE:

Complete.

No separate
Transformer
required.,

38/-

An efficient NON-VALVE NOTE AMPLIFIER which yields Three- to Ten-
fold Amplification from the 'Phone Terminals of any Crystal or Valve Set.
NO ACCUMULATORS REQUIRED. NO H.T. BATTERIES.
Six pairs of Wireless Headphones or any 2,000-ohms Loud-Speaker may

be operated from a single 3-volt Dry Battery.
LOW CURRENT CONSUMPTION,
The Magnetic Microphone Bar Amplifier uses less than } of an ampere,
one 3-volt dry cell, at a cost of 3/-, lasting upwards of 3co working hours.
No Diaphragms. No Distorticn. No Frzgile Parts. Noihing to get out
ot order. No microphonic noises. Unaffected by vibration, Cempact
and easily portable,
ANYONE CAN ADJUST IT!
Amplified Speech and Music as clear as frcm a goed Valve Set. A boon
to persons of impaired hearing.
We stock components and accessories for sets described in this and all
other publications. We have a most efficient Mail Order Department,
and guarantee not only safe, but prompt delivery. Save time and money
by sending your complete order direct to us.

Economic Elsctric [H SREROLS
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what they
seem

2. The case does not
‘maKke the Watch

HE most exquisite case imaginable will

notmakeanaccuratetimekeeper. Unless
the delicate mechanism is assembled and
adjusted by experienced hands with the
same care as those which fashion the case,
the watch will not fulfil its purpose.

As in timekeeping, so in Wireless.. Take the fixed
Condenser. In outward appearances two of ditfer-
ent makes may be identical. As with the watch,
however, .the correct functioning does not rely upon
the case alone. How, then, are you vo judge a Con-
denser ? You buy this, more than any other com-
ponent in your set, in the dark.

Do not prejudice the success of your Receiver for the
sake of a few pence ; p'n your faith to T.C.C.—the
proved Condenser. One embodying the experience of
over twenty years Condenser making. One which is
the choice of the foremost radio technicians of the
country. One whose sale extends to several millions.
With a T.C.C. Condenser in your Set, you are freed
from condenser trouble—for ever.

T.C.C. Mica Condensers come in capacities from ‘0009 to
‘001, price 2s. 4d. The Mansbridge type ranges from
‘0009 at 2s. 0d. to 2 mfds. price 4s. 8d.

Give
Wireless

this
Christmas. :

W esrecarseveiranl

Telegraph Condenser
Co. Ltd., Wales Farm
oa‘.i' N. Acton, W. 3,

G.A, 6346,

Tell the Advertiser you saw it n * MODERN WIRELESS.” 729
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A SIMPLE H.T. BATTERY ELIMINATOR——-(Concluded)

,

The small mica condensers joined across the H.T.
tappings serve to by-pass the H.F. component in the
anode circuit of the receiver.

seveeseencstasscroacserasecnaccanns DR R RN R R LR L R r Ty

- used satisfactorily, provided it
was of sufficientlv high inductance,
" and the particular unit shown is
“ both adequate for the purpose, and
- cheap in price.
" An ebonite panel has been utilised
".in order to carry the On-oft switch
“for the filament control of the
~valves and the 5 H.T. terminals.
The remainder of the apparatus,
however, has been mounted be-
hind the panel, a hinged lid type
of cabinet being provided in order
that the whole apparatus may
- be totally enclosed, and thus
adequately be protected.
Drilling
~ The first operation is the drilling
>f the panel to carry the small
wumber of components mounted
thereon, and this may easily be

T A - -t ot A L B ., 0 R o

WIRING INSTRUCTIONS

Join 7,500 top of RZ to HT+90 and one side

of C5.

side of C2 to one side of CI.

remaining.side of C3.

e age oo e afu e Qe Tuole e

remaining side of C4.

s®  join 10,000 top of R2 to HT + 120: HT + 120 to
€ remaining side of C2; same side of C2 to one side of
Z* LF choke.

-

o+

Join HT— to 0 top of R2: 0 top of R2 to one side
of C3: same side of C3 to one side of C4: same side
of C4 to remaining side of C3 ; same side of C5 to one
S terminal of transformer, and one side of C2; same

Join 2,500 top of R2 to HT 4 30; HT + 30 to

Join 5,000 top of R2 to HT -+ 60:

done by reference to the pancl
drilling diagram provided.

Tne mnext procedure is = the
mounting of the transformer, valve
holder, choke concensers and tixed
resistor on the baseboard in the
positions shown, Ample space
is provided and no difficulty should
be experienced in this connection.
The instrument is now ready for
wiring up and this may be carried
out in a straigntiorward manner,

Wiring Up

First of all push the free end
of the lighting flex through the
hole at the bottom of the panrel
provided for its vse. At a distance
of about 6 inches from the end
make a large kror which will
prevent the flex fruin heing putled
through by any external force.

Ct;

former,

HT -- 60 to

oo S e e oo e oo e o e e o e o o e e

T30

Join other side of R1 to one LT terminal of trans-

Join other 1T terminal of transformer to remaining
F terminal of Vr.

Join A of V to remaining S terminal of transformer.

Join one P terminal of transformer to one bottom
contact of 5, and to opposite centre contact.

Join other P terminal of transformer to remaining
bottom contact of S and to opposite centre contact.

Join flex leads to remaining two contacts of S
and take through hole in panel.

The two ends of this flex,mav he
bared and -soldered to the two
top points of the double-pole
switch., Then take two leacds from
the two centre contacts of  the
switch as shown to the input ter-
minals of the transformer. Then
connect the L..T. terminals, marked
4 to 5 volts, through the fixed
resistor on to the two filament ter-
minals of th: vaive holder.

A Point to Note

A lead is thentaken fromoue ter-
minal of the high-tension winding
of the tramsformer to the anode
pin of the valve holder. It will
be noted that the grid terminal
is not used, since there is no grid in
the rectifying valve. The other
terminal of the high-tension wind-
ing is taken direct to the negative
of the H.T.terminals. A lead is
taken from the one side of the
filament, of the rectifying valve
through the choke, and on to the
120 volt H.T. terminal. The
4+ mid. condensers are counected
across these two leads, one on each

‘side of :the choke as shown, while

finally the- tapped resistance is
connected across the H.T. ter-
minals, The several tapping points
are then connected to the re-
spective tappings, the small mica
condensers being connected across
thesc points as indicated.

This completes the unit, which
is now ready for use. It is only
necessary to insert the valve in the
holder, conncct the plug into the

lighting socket and throw the
switch into the “On” position,
The terminals will then carry

D.C. potentials of the wvalues of
30, 60, 9o, or I20 Icspectively
within the limits of variation wita
load which was previously
cussed,

dis-

.:.

I:I

5.-

loin other side of LIF choke to remaining side of e
samie side of C1 to one IF terminal of V; same o

I terminal of V' to one side of R1. '5'
La ]

wprGe o funfuefe e sfesfuefu el
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Niade by the
Makers of

ITH this soundly designed low-loss former

you can construct any kind of solenoid coil
—coils for sc-cening, loose couplers, low loss
single-layer coils, H F. transformers and other
types demanded for the most modern circuits.
These formers have numerous ribs of such
height that the winding is almost circular and
the air space unusually big, while the ebonite is of
a“ horny > consistency which makes working easy
and accurate.

Write for Folder A262 to
REDFERN’S RUBBER WORKS, LTD,
Hyde, Cheshire.

Tell the Advertiser you saw it in *° MODERN WIRELESS.” ' sl

MODERN WIRELESS

“CEN TADYNE
SCREENED COILS

Made to Elstree Laboratogxes
specification and officially
approved. Suitable for
all star and.other eircnits
deseribed in. MODERN WIRE-
LEss, Wireless Comstructor
asd Wireless, employing
6-pin standard coils.
Aerial Coils, 4/6,

H.F. Transformers, 7/6.
Copper Screen and 6~pic
base, 15/~

Comprising base with * Plug-
in” resistance bobbin in-
stantly interchangeable with-
out disturbing wiring con-
nections, for  baseboard
mounting.

Made in six sizes, 2/6 each.
Spare resistance bobbins,

1/9 each.

“CONCENTRA"
NEUTRALISING

CONDENSER

A new departure in design.
The moving electrode tele-
scopesinto a fixed cylindrical
plate being operated by a
wormed spindle with long
insulated handle providing
6 to 1 ratio vernier move-
ment.

‘While primarily designed for
neutralising, it is equally
suitable for use as a midget
reaction Condenser. Arranged
for either baseboard or panel
mounting. Price 8/~ each.

H. F‘ CHOKE

For single-screw baseboard
mounting. Wound on
polished  slotted ~ Ebonite
Former with heavy gauge
wire 1O possess low resistance,
mmimmm self-capacity and
apprepriate inductance suit-
able for wavelengths up to
2,600 metres.

10/- each.
. Of All Wireless Dealers,
WRITE FOR CATALOGUE
No. 573/2 of Efcesca Components and
Circuits using them.

Wholesale only,

FALK, STADELMANN & Co., Ltd,,

83/93, Farringdon Road, E.C.1.

And at Glasgow, Manchester, Birmingham, Newcastle

and Dublin.
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DISTANCE
WITH A

SMALL SET

By STANLEY G.RATTEE.

DECEMBER, 1926

Below will be fouhd some useful hints and tips for the'single-valve user,
together with details of how he may improve his set without in any way
disturbing the wiring of his present receiver

HOSE readers who
use single-valve
sets of the con-
ventional type will
have already ex-
perienced the diffi-
culty in tuning the

distant  stations on account of

the  fact that bhefore - the
set can be adjusted to its most
sensitive  condition, the arrange-
ment bursts into  seltf-oscillation.

The type of recciver where this

is most met with is fitted with a

swinging reaction coil, coupled tc

the grid coil, contrcl of reaction
being given Dby the ~variation of
coupling between the two coils.
In this arrangement it is found
that any alteration of the rcaction
coupling upsats tuning to such an
extent that o resetting of {he grid
tuning condenser becomes neces-
sarv ;  similarly alteration of the

The “*aperiodic’” aerial coil
‘ can be mounted in the set

parallel to the existing fixed
' coil.

urid-tuping condenser must also
be followed by a readjustment of
the reaction coupling to maintain
the set in a sensitive condition.

What is Propesed
Since single-valve sets of this
tvpe are perhaps the most com-
monly used at present, it is pro-

the local station, it will be appre-
ciatedl that some attention must be
given to the aerial circuit.

In most of the receivers cf tnce

seeiesresreaseItsesasiveretnertery .

-F CHOKE

I":""""‘““"‘“""“"";"‘IRF N
: C3-LT£'/.. :
| 1
1
: i
[
: I
1 |
' 1
f !
| 1
i 1
EARTH = \ _ ____ _________TTe 3

Fig. 1.—Selectivity may be improved by adopting the method
of aerial coupling in which the coil L is *“aperiodic.”

seeveccessrteccnsatoesrane taeericicoaneressrresaan

posed to give in the present article
some useful tips as to how the set
may be improved by making a few
external connections, at the same
time retaining the set in its original
form, with its original wiring.

In the arrangements to be
described, though the coupling
between the grid and reaction coils
may be variable, if desired, it will
be found hest to adjust the coupling
to some optimum value and make
all reaction adjustments by means
of the variable condenser as ex-
plained later,

Selectivity Requirements

In order that distance work meay
be carried out with seme freedom
from intetference, particularly from

732

type under discussion direct aeriz]
coupling is employed and, by the
single addition of another coil,
the raceiver may be converted to
one possessing an inductively-
coupled acrial circuit,

All that is necessary is that a
fixed coil-holder be added to the
panel of the set so that the two
coils are parallel and the coil-
holders are at a distance of about
one inch apart.

A connection should he taken
from one side of the coi'aholder tu
the carth terminal of the receiver,
while the other side of the coil-
holder should be connected to the
aerialdirect. Since the connegtions
are common 5 all the arrangements
discussed, they may be made
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[Z(’ The
hold Moving Block
Cannot Fal)

! The vernier movement
comprises three sets of
- nclosed precision machine-
cut gears, and reduces the
speed of the moving block
by eight times.

Side plates, coil blocks, and

Patent knobs n artisticbakelite mould-

No., 734,251

ings. . All metal parts heavily
nickel plated. Made for left
as well as right hand.

ey

: Two Types :

: ¥or outside panel

mounting :—
Two-way ... 1/-
Three-way ...10/68
For inside baseboard
maounting, with 6-in.

OIS

weraverziransaen
setesrsannnsns

handle VERNIER
Two-way ... 8/—
Three-way, . 12/6

Made by the makers of the

vz, COIL HOLDERS

Valve Holder. )
WHITELEY & CO., LTD.,

GARNETT,
LOTUS WORKS, BROCADGREEN RD., LIV ERPOOL

Write for

‘I'his mark is your guarantee of good workmanship,
It is a safeguard against hidden taulh --an earnest
of good results. 1t is stamped on very relialle
components.

Tusiration shows Vario Coupled Inductance
1V.G.1, fitled with special tapping switcl 20011800
ntetres, price 19/6. W.oi tapped induchiice
with siviappings 1500 melres, 15/-.

WEARIT

COMPONENTS

WRICHT & WEAIRE, LTD,,
740, High Foad, Tottenham, N.17.

Telephone: Toltenham 3132, Telegrams: 171‘;51?1:?,
“ Writewea, Tottlane, London.’” Foreign, = Wrile-
wea, London.” 186-4

Jgend »

tinier
Sclanders,

he

4;-.' Carvick Siree
G2 Claseon.

Tell the Advertiser wou saw

it in

MODERN WIRELESS

THE
DUBILIER

"UNIVANE"

CONDENSER

Patent No. 247365 M

IF YOU VALUE FINE TUNING
USE A UNIVANE

Did you examine the big working model of the
Univane at the Radio Exh.bition?

If so you will agree that the problem of ultra-fine
tuning has been solved once for all.

The Univane gives the equivalent of a continusus
vernier adjustment between minimum capacity
aind a maximum of 0.0005 mfd.

By a highly ingenious g2aring, rotation of the
scale moves one plate at a time, adding it to
or subtracting it from those alrzady in opposition.

Figures appearing on a small auxiliary disl indicat>
the numter of plates in opposition and enablz you
to make a permanent log of every station heard.

Th> Univane is in no sense a condenser for
““spec’al” circuits; it is intended for use on every
cccasion where the ordinary variable is employed.

The action is smooth and silken, and the work-
manship and finish arz of Dubilier standard.

Price

25/-
DUBILIER

el

cReo Lgay TAADE MARK

ADVT., OF TUE DUBILIER CONDENSER ¢o. (1925) LTD., DUCON
WORKS, VICTORIA ROAD, N. ACTON, Wal.
E.P.S.23t

‘ MopERN WIRELESS.” 733
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DISTANCE WITH A SMALL

SET—Concluded

permanent and will not be referred
to again ; - the. original derial ter-
minal of the set will not be used
in any circumstance and may there-
fore be left free so far as external
connections are concerned.

tive of H.T. battery to the H.T.

negative terminal of the set, and
‘the L.T. connections in the usaal
way. The H.T. positive terminal
of the set, together with the unused
‘phone terminal, both remain free.

L R R T P R T TP sesaasans esricnenae veasanns eresensee esescencee X

The reaction control condenser may have a value of -0003
in the circuit described by the author.

Connections Required

Within the dotted lines of Fig. 1
will -be seen the circuit of a con-
ventional single-valve set, while
outside the portion shown dotted
will be seen the various additions
which go to make the receiving of
distant stations an easier proposi-
tion.

The aerial coil referred to in the
last paragraph is shown at L,
while from that ’phone terminal,
which is conunected to the reaction
coil socket, a connection is made
to one side of a radio-frequency
choke, the other side of which is
connected to one of the telephone
tags. Across the radio choke is
connected a-0003 variable condenser.

The remaining connections to
complete the circuit are: “phones
to the H.T. battery positive, nega-

Working the Set

For reception upon the broadcast
band a No. 25 or 35 coil should be
used for L, with a No. 6o for L, and
a No. 35 or 50 for I.,. The radio-
choke may be cither one of the
specially made commercial products
or a No. 300 plug-in coil.

To operate the set with these
connections, first adiust C, so
that the moving vanes are com-
pletely engaged with the fixed,
slack off the rcaction coupling as
far as possible, set C; to a half-
scale reading and then light the
valve, using about 5 volts for the
H.T:; ‘now slowly tighten the

coupling between the reaction and,

grid coils until the set just oscillates,
whereupon immecdiately = decrease
the  reading of the C; condenser,
when ozcillation will cease

e el

T8

Having set the coupling between
the two coils, leawe all remaining
reaction adjustments to a variation
of the C, condenser, taking care
that the set is mnot allowed to
create interference through mis-
handling on your part. To assist
in this matter it should be remem-
bered that any reduction in the
reading of C, should be preceded
by a decrease in the reading of C,

Adjustment of H.T. Voltage

It will probably he found when
using 435 -volts H.T. that the
receiver will pass into self-oscillation
with a ‘““click” or “pop,” and
since this pop is most undesirable
for distance work, every endeavour
should be made on the part of the
operator to remove it.

To this end the value of the H.T.
voltage should be reduced, say
3 volts at a time until the click is
almost imperceptible.

* By using various values, and at
the same time adjusting the fila-
ment current, a combination of
both will be quickly reached where
the set almost passes into self-

A plug-in coil of suitable
size can be used as a radio
‘choke.

vYevesescseniinans PR R R TR RPN see

oscillation without
heing avwars ol ik

the operatot



DeceMBER, 1926

STUD

- the demard
for a neat and highly finished component with a s
positive contacts. May be used for a variety of purpcies, s

“On’ and “Off” L.T. supply switch, for tapping indi switching

for increasing or decreasing number of low frequency stages, cte. Contict

studs fit nearly flush on panel and brass template is provided for drill

The switch arm is insulated with best quality ebonite knoh, and

are supplied in addition to connection wire,

THIS type of switch has been specially designed to s

No. RS70/2 2 way Brass finish, - eath 2,3
o 3 5 o sy . 2/8

) 4 oy " e 23

o 6 4 " noo2/8

- 0, ., o . o 2/8

No. RS70,3 2 way Nickel-plated Finish, eawbh 2/9
» 3 . ” . o 2/9

sy 4 s ”» - ' 2/9

i 6 ., . - " 31—
0, 3:3

Please

ardey from

~ Allted Companies ~ m
THOMSON o BROWN BRO RS
BROWN BROT'HERSR“REEN!:\EDTO Lm
GREAT E—A-;Tll’HHLESALIz ONLY.
ERN STREET, LONDO C.
126, George st., Edinburgl'\, and Br::\thgsz.

Youy usud
Wireloss
Dealer.

D

vessssersseaves

DUCO

SWITCH

“AERG” SHORT WAVE COIL SET

=

ADDITIONAL GOILS.

Comprising_base with sockets, adjustable
primarv coil and 3 interchangeable coils with Nos. 4 and 5 can he
mounting pins. These coils cover the range e to increase the

aze
e of the Aero Coil
Now g tunes from
250 metres v

IS-130 6stres,
the grid coil. |

using .00015 condenser for

Price 57 /6 per sct.

{00025 Condenszer
| ~ recommended fur
reaction.)

denser, viz.. 00013,
Price 166 cach.
BODINE de Luxe LOOP.

Comipact and efficient. Frame of s0lid walnut,
winding of silk-covered uind braided copper wire
containing phosphor bronze strands to prevent
stretching. Bakelitc -preaders.  Mounted in 3
contact Jack enabling the loup to be used for
circuits requiring a centre tapped loop. By
raising the loop slightly, the Jack conta, ‘
arranged as to completely short circuit o
the loop winding, making it ideat f:r shori-wave
work.
The Jack may be removed from the base and
mounted direct in the Hd of Cabinet, thereby
concealing all connecting wires.  Price £5 0 0
Supplied in two sizes :

L 350 for tuning with .ooo3s conde

L 500 " 5 0an3

Send for nesr 1026-7
Calalogue 64 pp.
I'ree and post free.

"HAMLEY -BROS LTD.
200-202, REGENT ST, LONDON, W.

Telegrams : Teleplone:
“ Pleisingly Piccy.”’ Dogeal vioo (o lines,.
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- L2 7 req . / N °
' IS YOUR RECEPTION GOOD
~“ARE YOU GETTING THE MOST

— FOR YOUR ENERGIES ? J
~>> THE BENNETT COLLEGE

WILL SHEW You How 70 INCREASE
'YOUR EARNING POWER:

ADVICE
FREE

wutiol
INDIA T

Huuo!
PARIS f!
nuLLot

[ WE TEACH ALL THE FOLLOWING SUBJECTS. |

Having belped thousands of others to achieve success and atlvanceient,
it may be possible that we can heip YOU. .

1amassisted by a large and expartstaff, and the advice we give issound I
we cannot help vou we will say so : if we can we will tell vou how.

We have FREE booklets setting out the possibilities in connection with each of the subjects
shown in the lists send for the one in which you are interested. or ask for MY PRIVATE
ADVICE, whHich also is free. You incur no obligation.

Have You ANY Ambition?
Most Moderate Charges, Payable Morm 1l Text Books Free. No Ex/ra Fees
EXPERT TUTORS FOR EVERY DEPARTM ENT.

COMMERCIAL. TECHNICAL—contd.
Accountancy Coriciete and Steel
Advert. Writing Draughtymanship
Salesmanship Electricity. Engineering

FEngineering Costing,
Qaantities & Specidications

Foundry Work, Heat Engines

Internal Combustion Engine;

Marine Eng. B.O.T,

Mathematics. Matriculation

Metallurgy. Mining

Mine Surveying

Motor Engineering

Naval Architecturs

Pattern Making

Post Office Examinations

Quantity Surveying

Sanitation. Saipbuilding

Army Certificate Courses
Auctioneering & Estate

Agency
Auditing. . Banking
Book-keeping X
Commercial Aritbmstic
, Commercia! Law
Compauy Law
Costing, . Economics
English and French
Executorship Law
Foreign Exchange
Genera Education
Modern Business Methods

i Entranc-  and dtenctural Engineering
yog:zmotion Cournes Surveying and Levelling
Secretaryship Telegraphy & Lelophony

Town Planning
‘Wireless Telegeaphy
‘Works Managers’

Worksnop Organisation

'TECHNICAL. Yours sincerely,
AT

Appiied Mechanics |

. Architectural Drawing |
Building  Constraction -
Clerk of Works Duties |
Boi'er Enaineering
Roiler Making
Chemistry i
Civil Engineering

P Noto Address . .
The BENNELT COLLESS. |

TEACH BY POST
IN ALL PRTS OF THE WORID.

Dept. 134,

ser you saw 1t 1n

A Mile of Wound the

way.

‘I'he special windings of the WATMEL AUTO-
CHOKE are done by expensive and absolut-ly
up-to-date machines which lay the wire exactly
parallel and interweave cotton stton s between

each layer. Cotton actsas binder and ensures
perfect insulation, This is one reason for the
fine ampiification and nataral toned renro-

Price Fompéetg “;m cf”:' dAl]G%g}CEIOSSI‘(%e only with the WATMEL
denser mé "& {)esnl . For the ““Puramusic” Receiver described in
:;ffs' ?]‘elj‘,ﬂ‘;,“ llickfel'fk'](l this issuzof “ Modern Wireless ’the following

are eminently suitable : -WATMEL Grid Con-
denser and Leak (‘o003 and ‘36 megohm),
WATMEL Variable Resistance, \VA%‘ME

Fixed Condensers ooz, "o~0z and “cob.

Get full Em'ticulars from your dealer of al}

/ WATMEL products.

THE WATMEL WIRELESS CO., LTD,,

3323, GOSWELL ROAD, LONDCN, EC 1.
Telephone :—Clerkenwell 7990, !
Lancashire, Cheshire and Yorkshire Represeatulive:  Mr. J. B. Levee,
2,, Hartley Street, Levenshulme, Manchester,
783

“MopErRN WIRELESS.”
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KX By the Staff of the Elstree Laboratories
e . . B
& The differences between the various classcs of instruments em.ployed for D.C. o
DG and ‘A.C. measurements are not always realised. In this article the uses of %

. . . . . 4
w the more common types are described in an interesting and easily under- '::
3 standable manner. X
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N last month’s
issue some details

properties of alter-

nating current,
and it was shown
therein that the

maximum value of the voltage or
current was nearly 50 per cent.
greater than the rated value. The
particular effect of this on the con-
densers in a smoothing unit de-
signed to work off the A.C. mains
was brought out, and it was shown
that in many cases the condensers
employed require an extra insula-
tion.

Now this difference between the ‘

peak value, as it is called, and the
mean or R.M.S. value comes into
alternating current calculations in
other ways. It is proposed in this
article to discuss some of the
methods which are actually adopted
in practice for the measurement of
alternating current and voltages,
and also of rectified current such as
may be used in charging units.

PERMANENT
MAGNET
(Oner Twe
EnOS SHOWN)

Movine (ore (onTrRol SPrING

Fig. 1.—In a moving-coil in-
strument a simple coil
rotates in a strong magnetic
field. Such meters can be
made very accurate.

Types

There are three principal types
of measuring instruments utilised
for the determination of the voltage
or current in any circuit. They are
(a) The Moving-Coil Type ; (b) The
Moving-Iron Type ; and (¢) The Hot-
Wire Type.

Moving-Coil Instruments
The moving-coil . pattern is

similar ii “principle 'to a small |

were given of the.

‘motor.

For A.C. work hot wire in-
struments are commonly
employed.
A motor comprises in
essentials a magnetic field produced
either by a permanent magnet or
an electro-magnet, in which is
situated a coil or a wire or a series
of coils wound in a suitable forma-
tion. When current is passed
through the coils there is a torque
or twisting action which causes the
armature or moving portion to
rotate,

The moving - coil instrument
utilises a simple ccil only wliich is
so placed as to be free to rotate in
a strong magnetic field produced by
a permanent magnet. It cannot
rotate indefinitely, however, but
is restrained by a spring, so that
the torque or twisting force pro-
duced by the current passing
through the coil has to overcome
the resistance of the spring. The
strecnger the current the more will
it succeed in doing so, and the
greater will be the deflection or
rotation of the coil, and the larger
will be the scale reading produced
by the pointer attached thereto.

sessccaisaniane

A Precision Meter

Now moving - coil instruments
can be made very sensitive. They
will respond to very small currents
or voltages, and what is more they
can be designed to absorb very
small currents in giving the particu-
lar indication required. The ad-
vantage of this is obvious, fcr if we
are measuring the voltage of a high-
tendon battery with a voltmeter

736

that takes 20 milliamps to operate
it, we are putting a heavy drain
on the battery which may conceiv-
ably run it down more than the
actual use on a receiver. Tor
direct current work, therefore, the
moving - coil instrument remains
pre-eminent where an instrument
of precision is required.

For alternating current work, on
the other hand, the moving coil
instrument cannot be used. It is
well known that the direction of the
magnetic field produced by a coil
depends upon the direction of the
current passing through it. Since
the whole operation of a moving
coil instrument is the result of the
interaction between the fixed mag-
netic field and that produced by
the coil carrying the current, it
follows that the direction of motion
of the pointer will be dependent
upon the direction of the current
flowing through the instrument,

A Serious Obstacle

This is in many cases a valuable
property, but where we are dealing

e

Fixep Core— Convrrot .Spkmq

™ /ron ARMATURE

Fig. 2.—NMoving iron instru-

ments arecheaper to manu-

facture than the moving

coil type, bnt are not quite
so sensitive.

with alternating currents it is a
serious obstacle. An alternating
current, as we have seen, flows
first in one direction and then in the
other. These pulses of current
follow each other with regularity
and with considerable rapidity, even
the lowest frequencies used for
power work being of the order of
25 complete cycles per second.



DECEMBER, 1926

CUT THIS OUY
FOIRR CADBINETLS

Send +or FREE i t ilin ¢ ating Cabinets as shown in
“ Modern Wirve.ess '’ etc., etc., and for our additional
Butein No 1.

NAME . .

ADDRESZ

{Write in block letters please.)

CABRRINGTON Mfg. Co., Ltd.
18-20, Normans Buildings, Mitchell
St., Central St,, E.C. 1,

Trade enquiries especially invited.
Telephone : Clerkenwell 6303.

This Etherplus 4 S. 1. Fre-
quency Condenser, with selfs
centring ball race and ¢ ne
bearing, has a low minimum
capcity, It gives an even dis-
tribution of frequencies over
the whole range,

No. Wi180 .0005,12 - each
(with 4in. knob dial)

From all dealers or direct from

M. & A. WOLFF

9-15, WHITECROSS ST,
LONDON, E.C.1

D

A MONUMENT IN THE MARCH
OF PROGRESS

The Formo Shrouded Trans-
former is the universal favourite
1 o 6 Made in ratiosI-1, 1-2

Q1314815 1-3&
1-5 for first and second stages.
Send for catalogue and descrip-
tive literature of complete Formo

range.

THE FORMO COMPANY, Crown Works,
Cricklewood, N.W. 2, 'Phone Hamnp, 1787,
Manchester—Mr. J. B, Levee, 23, Hartley St
Levenshulne., ‘Phone, Heaton Moor

475. See p. 749 for Forino

$.L.F. condeuser.

et
RADIAX Guaranteed COMPONENTS

for All Purpose Three, America Two, etc.

condenser S.-Law Low Loss .0003, 7 /-, .0003, 7/6. S.L.T.
00023, 9,6,

H.F. Choke. 8/0. Fixed Condenser .oc03,1/7. .00z,
2/~

L.F. Transformer 1st or 2nd stage (Herald Shrouded)
12/8.

Grid Leak, .25 hwg,, 1/8. .5 meg., 1/8. Condenser and
Leak, .0003-4 meg., 3/-.

On-Off Switch, 2/-. 6 pin Coil Bases, 8/8. 6pinLow Loss
Coils, 10,86.

Above are Radiax manufacture but we supply all items

for these sets.

Panel, plain 21 by 7, 7/6. 14 b_y 7, 8/~ 12 by 8, 4/11,
Stamp brings Catalogue of aboveand other
Components.  Sets for Constructors and
Complete; also the big vange of Radiax
H.F. Couplings for all circuits.

RADIAX LTD., 40, Accessory House, Palmer Place, Holloway Road, London, N.7

O:C1LLATOR COUPLFR.

The Challenge Constructors Sets ave lhe
most wonderful moderate priced proposi-
tion for all round satisfaciory resulfs,

MODERN WIRELESS

The Acid Test
t 1s when you actually use a

“HART” Wireless Battery that

you most value its merits.

Amply procortioned, built to
give steady discharge and long life,
the “HART” Accumulsatcris the
model you can always use