(15 Year g‘ Publication

RADIO REVIEW) \ 3

- L £ oo B! ey = i 2

WEDNESDAY, May 4TH,

1927. Vor. XX. No. 18.

Editor : HUGH S. POCOCK.

Editorial Offices :
Advertising and Publishing Offices :
Telephone : City 2847 (13 lines)

Subscription Rates: Home, 17s. 4d.:

139-40, FLEET STREET, LONDON, E.C.4 - -
DORS3ET HOUSE,

Coventry:  Hertlord Street BirvinguaM:  Guildhall Buildings, Navigation Street Maxcuester 199, Deansgate
Telearams » "Cyelist Coventry, Telegrams Autopresa, Hunb:lan Telyartiais 11 Ye, Manchester,
Felephone: 510 Usiontey Telephone 2300 nd 2971 Midland Teleprones 89,0 und ¥UTL Uity

Canada, 17s.

As wmany o] the circuils and apparalus deseribed i these pages are covered by pdents, readers are advised, before making wse of them, to satisty themselees that they
world not be infringiny palents.

Assistant Editor : F. H. HAYNES.

Editorial Telephone: City 4or11 (3 lines).
TUDOR STREET, LONDON, E.C.4.

Telegrams ~  * Ethaworld, Fleet, London.'

4d.; other countries abroad, 19s. 6d. per annum.

EMPIRE BROADCASTING.

N our issue of Tast week we put forwand the
case for a central short-wave station for
Fmpire broadeasting. By a coincidence,
within @ day or two we recetved a letter from
a reader in Western
Australia,  of whien
we  publish the  text

A Ra e aad o o e e et e e s e e an ad

We do not, perhaps. hear enongh trom our readers over-
scas, and we take this opportunity ol extending to all of
them the invitation to write to us on this subject and give
us their views on the establishment of a short-wave honie
broadeasting station specially evected for the purpuse of
CVErseas |n(m¢]( asting.  H owr Colonial readers show their
interest in sutbicient numbers it will
help us in our endeavour to impress
the authorides with the need for

under *° Correspondence 7 in this CONTENTS snely a station.
issue. PAGE cooow

Our veader deplores the tact that EprroniaL Views 545
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they have but one broadeasting sta- , POWER AMPLIFICATION
. . N . Power Avreoigick ror 40-vorrs 11T, <
tion in Western Australia, and goes WITH
on to ask ““ When are the English- By A. P Castellain .. ... 546 ARAGS -

ask " When are the English 4 LOW VOLTAGE H.T.

men going to broadeast on - short Pracricar Hists axo Ties ... 552 . ) .
waves? 7 He reports reception of In the design of receivers where
WGY’s  programme  relayed  on B.B.C. o Quaniry Foer ™ 0 . 554 consideralle amplification  is  re-
32.79 metres from 2X .\, and also CURRENT ‘Torres 559 aquived at low frequency it has cus:

reception of the concerts from Hol-
land. the only telephony heard
from England being from the ex-
perimental station of Gerald Mar-
cuse, GzN M.

This lfetter no doubt expresses
the feelings of almost every repre
sentative of the British  Empire
abroad,  who  must  feel very
strongly that we in the mother
country are neglecting a wonderlu!
opportunity  which  short-wave
hroadeasting offers for strengthen
ing the bonds of Lmpire unity. tor,
quite apart from the fact that listeners would be hearing
concerts and other programme items emanating from this
country, the station could also he employed as a mcans
of broadeasting events of national, and thercfore Empire.
interest, and the usefulness of the station could well be
extended, at some future date, to direct communication
to the assembled parliaments ot the individual sections of
the 1impire.
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tomarily been recognised that it is
requisite that  the plate  voltage
available should Le of the order ot
120 volts or more, since modern
power valves are not designed to
funetion on voltages helow  that
tigure.  Considerable  interest  is
therefore likely to be avoused in
the power amplilier for jo volts

567
Areaisrrs 569

H. I, which is deseribed in this
570 issue. By the  employment  of
speciatly  designed  g-electrode

...4.. P I e T R R R Y

vilves 1t has been found possible
to obtain an output for the opera-
tion of loud-speakers using approximately one-third of the
plate voltage required with o three-electrode valve giving
cquivalent output,  The four-electrode valve has hitherto
been very much neglected, and this application is calca-
lated to stimulate new interest mn its «development in the
very useful direction of reduction of high-tension voltage,
which.  from the point of view of compactiess or
portability is so wmportant
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An Efficient

Arrangement Using

Bv A. P. CASTELLAIN, B.Sc,,

NTI1I quite recently the idea of using only forty

volts high-tension supply for a low-frequency

amplifier to give large volume output cwith geod
quality reproduction would lm\e been dismissed as absurd,
and yet the amplifier illustrated in this article gives wnlly
good strength and good quality on as little as 30 volts
high-rension supply.

A short time ago' the writer described an amptificr
using a four-electrode power valve embodying certamn of
his suggestions which gave sufficient loud-speaker results
for the average room when operated from a crvsral set
giving loud signals in telephones.

After the tests on this single-valve amplifier had been
completed, further cxperiments were carried out using
two stages of amplification with a view to obtaining suffi-
cient volume output for a very large room or small hall.
the high-tension supply having an absolute maximum of
6o volts.

In order to take full advantage
of the low H.T. it was decided to
make the last stage a push-pull
one, since suituble push-pull
transtormers wese already on the
market. A push-pull amplificr
may brieflv be described as one in
which the input voltage is divided
equally hetween two valves, and
m which the amplified volrages
are combined in a special trans-
former to pass on to the loud-
speaker or on to the next
stage of amplification. In
this way an input voltage
which 1s too great for onc
valve to handle without dis-
tortion is split up between
two similar valves, each dealing
with - half  the  applied  input
voltage.

Before proceeding with the de-
sign details of the amplifier it
will be as well to discuss more

P 7he IWireless
1927.

World, March 9th,

View from back of instrument
showing method of supporrting
grid bias battery.

BAY ythy 1927,

o Four=electrode
Power Valves.

A.CG.I, D.IC.

fully the advantages of push-pull amplification when low
H.T. valves are used.  In Iig. 1 is shown the usual
plate current-grid voltage characteristic curve for an
amplifier valve for one particular value of plate voltage.
This curve may be considered as consisting of a qrmwht
portion AB, followed at its lower end by a curved por-
tion, the straight part corresponding to a range of negative
grid voltage from D to C, and the curved part to grid
voltages greater than that correspénding to C.

Permissible Grid-swing.

The straight seetien AB is the onlv portion of the
characteristic curve which is of use for distortionless
amplifying purposes since it is only in this region that
the plate current virdes evactly in accordance with the
vatiation ef grid voltage, so that the maximum permissi-
Ile variation of grid \oltaée or grid-swing, as it is
usually called—is frem C to D.

,
k.
e
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Fcur-electrode Power Amplifier.— . .

In Fig. 1 (also in Figs. z and 3) the curves showing
the relation between grid voltage and corresponding plate
current arc only shown for negative values of grid volt-
age, for the reason that when the grid of the valve be-
comes positive electrons will he attracted from the stream
| going from [lament to plate,
thus causing grid current to
fAow—which will cause scri-
ous distortion.” It is not
here proposed to go into the
reasons why grid current in
an amplifier produces distor-
tion as this subject has been
dealt with many times in the
pages of this journal—so
that it is sufficient to say that
it is only the straight por-
tion of the characteristic
curve corresponding to wega-
tive values of grid voltage
which is permissible for dis-
tortionless amplification.

The next point to consider is the effect of varying the
phate voltage on this straight part of the characteristic
curve. 1 this voltage is increased the relation between
grid volts and plate current will be shown on the diagram
by a new curve lying to the Z¢/7 of the old curve and of
substantially the same shape, while reducing the plate
voltage gives a corresponding curve to the yzght of tha old
one.  In effect, ther:, increasing the plate voltage may
“be regarded as moving the characteristic curve bodily to
the 7efr, and reducing, to the right. This point will be
made clearer on reference to IFigs. 2 and 3, which show

PLATE CURRENT

o

Fig. 1.—Typical grid volt—
plate current characteristic.
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Fig. 2.—Four electrode L.F. amplifier. Amplification factor, 4.5;
A.C, resistance, 10,000 ohms; inner grid velts, - 20.
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chavacteristics for actual valves on two different plate
voltages. It will be seen from these figures that increas-
ing the plate voltage effectively increases the available
length of the straight portion AB of the characteristic
curve, and therefore increases the permissible grid-swing
CD. At this stage it should be clear that, for any given
amplifier valve, the maximum permissible grid-swing is
fixed when the voltage on the plate of the valve is fixed.
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Fig. 3.—Four electrode power valve. Amplification factor, 4.5;
A.C. resistance, 8,000 ohms; inner grid volts, + 30.
It the input voltage required to Le amplified is greater
than the permissible grid-swing for a given plate voltagt,
then either the latter must be inereased or, if this is not
convenient, then the input voltage must be split up hie-
fween two or more valves.

By the use of a special input transformer with a centre-
tapped secondary, and a special output transformer with
a centre-tapped primary, it is possible to divide the ampli-
fication evenly between two valves and then combine their
outputs to operate a loud-speaker. Fig, 4 shows the
complete circnit of the amplifier in which T, is the special
input transformer to the push-pull stage, abc being the
centre tapped secondary, while T, is the output trans
former, with the centre-tapped primary vz,

Increased Power Output.

1t has now been shown how bigger power outputs may
he obtained on low H.'T. voltages by the use of push-pull
amplification, so that the combination of this method ot
amplification with the use of power four-electrode valves,
which are essentially low H.T. valves, will give still fur-
ther power output from such low H.'F. voltages as thirty
to sixty. The four-clectrode power valve is one in whicl
an extra grid, connected to a tapping point on the H.T
battery, is used to reduce the resistance of the valve hy
the reduction of the space charge.

www americanradiohistorv.com .
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Four-electrode Power Amplifier.—

The Valves.

The valves used in this
amplifier are the A.P.412
L.F. and  the A.D.j25
power, made by Messrs.
Aneloy Products, and two of
their characteristic curves
arc given in Figs. 2 and 3.
In Iig. 2 the inner grid
voltage is +2zo, while in
Fig. 3 this voltage is + 30,
which is a little high for 40
volts on the plate, but about
right for 6o wolts. Both
valves begin to show signs
of saturation at 6o volts
H.T., which results in
slight bending over of the
characteristic curve at the

INPUT
-
-

QUTPUT

-

9

H.T L
*

fop end. It 1s not notice
able in Fig. 2, but in
point of fact it 1s quite
noticeable with another six volts H.T., while in Tig. 3
the 6o-volt curve begins bending just off the diagram at
about ¢ milliamperes plate current.

However, as will be seen from Figs. 2 and 3, quite
large plate current variations are available with these
valves with even 4o volts on the plate, so that they may
truly be placed in the power class.

The Circuit.
The circuit of the complete amplifier is given in Iig. 4,
in which two grid batteries are shown for convenience in
drawing and explanation.  In the actual set only ene

grid battery is used, and a lead from the secondary of
the first transformer T, taken to it. A filament rheostat

Fig. 4.—Circuit diagram of two-stage amplifier.

The final stage comprises two valves operating
on the push-pull principle.

is provided for switching on the valves, and a volume
control is also fitted. This latter consists of a variable
high resistance K (Duvarileak) in series with a fixed re-
sistance of from half to one megohm. ‘These two resist-
ances are placed in series ncross the secondary of the
transformer T,, as shown in Fig. 4, and the first valve
(outer) grid and filament connected across the fixed resist-
ance.

In this way, when K is at a minimum value (practic-
aliy zero resistance), the full voltage across the secondary
of ', is delivered to the valve, while as K is increased
in value so the valve gets less and less of this voltage—
thus K acts as a volume control.  The volume control is
not from zero output to full output, which is rather too
much control for most re-
quirements, but from about

a quarter or so to full out-
put, which is much more

¥

3% a

convenient.

D IFixed condeusers C,, C,,
C, and C, of onc-microfarad
capacity are provided across
H.'Y'. and grid bias batteries,
and separate H.T. and inner
grid terminals used for each
stage as a refinement for cx-
perimental work, although it
1s not strictly an absoluie
essential.  In the actual
amplifier all the transformer
ol cores should be connected
‘ together and to —~L.T. to
prevent any trouble duc to

¢ ||

b ic

il I

A S /A & = = o7 _

—

L.I*. howhng, which may
possibly occur otherwise—
this is a precaution which
should be observed as a mat-

=

Fi3. 5.—Drilling details of panel. A, 3/8in. dia.:

B, 5/16 in. dia.; C, 1/8 in. dia., countersunk
tor No. 4 wood screws; D, blind hele drilled and tapped No. 6 B.A. from rear of panel.

ter of course in building any
kind of amplifier using iron-
B O
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Four-electrode Power Amplifier.—

cored chokes or transformers.
This connection is not shown
in I'ig. 4 nor in the wiring
diagram, Iig. 7, as it might
perhaps confuse the reader
unused to this excellent prac-
tice. The input transformer
T, actually used on the set
is a Derranti A.l7.3, which
has an earthing terminal for
this purpose, while the con-
nections to the cores of the
other transformers are most
conveniently made by thread-
ing soldering tags on two of
the holding-down screws he-
fore fixing, making sure that
the tags are in good contact
with  the frames by well
scraping the latter.

A generad view of the
amplifier in its case is shown
in the title block, and a
rear view with the case re-
moved in the photograph
on the {irst page.

With the aid of the photo- i
graphs, the lavout of Fig. 6 and the wiring diagram of
Iig. 7, it should be quite a simple matter to follow the
construction of this power amplifiecr—there are no shags
in the construction, as it is simply a matter of screwing
down the components as indicated and then wiring up in

Plan view

549

showing wiring and layout of components.

any convenient order.

There is only one point which is

perhaps not directly obvious, and that is the way the grid

bias battery is mounted.
mount this battery a short
or so—above the baschoard

~d]

3

o5

e e A

Fig. 6.—~Dimensioned layout of baseboard components.

7
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It will be found convenient to
distance—say, about an inch

so o as to o allow  short and
dircer wiring to some of the
terminals on the back strip.

The method of mounting
is by means of two U-shaped
clips made  of  aluminium
sheet supported on two pil-
iars of #in. chonite tubing

through ‘which are passed
wooad  serews  of  suitable
length. Tt the photograph

at the bottom of  the first
page of this article is studied
carcfully it is possible to see
onc clip and chonite pillar
complete—the * lightning 7’
trade-mark of the Siemens
hattery illustrated is directed
towards the clip in question.

H.T. Supplies.
It s

strongly  recom-
mended  that either accumu-

lator H.'T". of 40 or 6o volts
he used for the amplifier, or,
as an  alternative, the very
large Super Radio 5o-volt
Siemens dry hattery,

A 6o-volt Exide accumu-
lator costs only 435, and 2
4o-volt only jzos.. and with
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Four-eiectrode Power Amplifier.—
reasonable care should last a good many years and will
probably require charging only four times per year with
normal use.  The large so-volt dry battery should give
about 8 to 12 months’ good use, after which it will have
o be renewed.

The ordinary small size H.T. dry batteries should not
e used as they will be overloaded and will not last, be-
sides giving bad quality results after a short time—as has

Wireless
Worlal

MAY ih. 1927

been pointed out several times in this journal by the
writer and by others.

It is probable that many readers who want good quality
reproduction with comparatively powerful output cannot
afford the 120 to 160 volts of accumulators, or very large
dry batteries nccessary with three-electrode valves, but
could afford 4o to 6o volts of this nature, so the set ce-
scribed in this article will enable them to obtain what they
want without the big expense in batteries.

This power amplifier is
quite suitable for adding
after a crystal set which

gives reasonable signals in
the telephones, while with a
set which is quite close to the
local Droadcast station and
gives loud signals in the tele-
phones the output from the
amplifier using 6o volts H.'T"
should be much too loud for
an ordinary room with the
volume control adjusted for
maximum results—in fact, it
should be quite sufficient for
a small hall.

Good Quality.

The writer tested the am-

plifier iltustrated in  this
article on a crystal set, with

an efficient aerial, about three

miles from 210, and ob-
tained really good volume,
combined with good quality
of reproduction. It is quite
surprising to some how casy
it is to get good quality re-
stlts with these power four-
clectrode  valves—and  the
real reason for these results
is duc to the ease with which
they may be supplied with
relatieely bigh plate voltages
from Lurge-capacity batteries.

From the point of view of

upkeep costs for good quality
output in places where light
Ing mains are not available,
or it is not convenient to use
them, the four-electrode
power valve scores heavily.

In a future article it wilt

be shown lhow the overall
efficiency of a four-electrode

valve designed for low-fre-
° quency amplification com-
pares with the efficiency of
tvpical three clectrode valves
designed for a similar pur-

pose.
The method of comparison
of these effciencies is an ex-

Fig. 7.—Co.nplete wiring diagra:m.

tremely interesting problem,
B S
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Four-electrode Power Amplfier.—

FOUR-ELECTRODE POWER AMPLIFIER (AP.C.).

Push-pull L.F. Transformer, {vpe 660 (Pye). 1
Push-pull Telephone Tran:former, type 662 (Pye).

Duvaril.ak (Dubilier).

Fixed condensers, 2 mfd. (T.C.C.).
Grid bias battery, 9 voll (Sicmens).

Rheostat, 15 ohms (Burndept).

L S T

Valveholders, ** Lctus” (Garnett, Whiteley & Co., Lid.).
Transformer, A.F.3, 3% to I (Ferranti).

Grid Leak, Dumcohim 1 meg. and holder (Dubilier).

pair ““ Camco’’ brackets (Carrington Mfg. Co.).

Approximate cost (excluding valves) -

LIST OF PARTS

Mfg. Co.).

LW~ ~

36, Forest
S.E.22).

2 Four-eliclrode power valves, A.P. 425 (Aneloy Products),
Wire, screws, si.loflex, «e.

0

£ 7

In the  List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actnally
used by the de:igner and illustraled in the pholographs uf the instrument.
components should be used in preference lo otaers, these compon.nis are mentioned in thz criicle itsdf.
con tructor can use his discrction as lo the choice of compsnents, provided they are of equal qualily to those listed, and that he takes
into consideration in the dimensions and layout of tae set any varialions in th: size of allernative co.nponcnts e may use.

Ebonie panel, 1din. X 7in. X }in. (British Ebonite Co.).
Baseboard, I4in. X 9lin. X iin.

Ebonile shrouded termizal; (Bdling & Lee).
Nickel-plated termiwals (Bdling & Lee).

Four-eliclrode L.F. valve, A.P. 112 (Aneloy Produects,

Where the designer con:idirs it necessary fhet particular

“Cameo” cabinet, 14in. X 7in. X 9in. deep (Carringlon

Hill Road, Easl Dunlwici, London,

In all other ca es the

and one which is rather dificult to solve in a manner which
gives a fair basis of comparison ; but the investigation has

General Notes.

Mr. ¢. R. Ponting, 11, Woolcott Street,
Redland, Bristol, sends us a somewhat
lengthy extract from his log book which
we intend printing under ** Calls Feard 7
as he wishes to compare notes with other
readers interestod in long-distance recep-
tion. We would wirn them, however,
that we do nol encourage long lists of
this kind, for which there is seldom avail-
able space, nor any endeavour to create
a record for the number of DX stations
lovged.  Mr. Ponting states that last
month proved phenomenal for DX con
ditions on short waves, especially the
mweht of March 27th. when he logged ten
Australian stations in half an hour.

ooooC

Norwegian Amateurs,

Through the courtesy of My, J. Diesen
(LA 1A), we are able to give the follow-

ing list of licensed Norwegian short-
wave transmitiers :—

LA 1A ]. vieseu, stoen i Maalselv, near Tromso.
LA 1D . 4. Petersen, Industrigaten 3, Oslo.

LA 1E Varvarslingen paa Vestlandet, Bergen.

LA 1F  O. Bingen, Hasle or. Sandefjord.

LA 1H Oslo sjomannsskole, Oslo.

LA 1K Akuwdemisk Ralioklub, Trondhjem.

LA 1M Det Norske Meteorologiske Instituit, Oslo.
LA IN Alf ;. Nielsen, Snarden, Brram.

LA 10 Ragunar Larssen, Tyholtveien 43, Trondkem.
LA 1P N. | Soberg, Hoiskole, Troudujem.

LA 1R Walter Rieck, Vaagsallmenning 8, Bergen.
J. O. Rerven, Uclandsgate 14, Stavanger.

cooo0
Belgian Amateurs.

Through the courtesy of Mr. Louis Era.
we are now able to give our readers a
complete list of all Belgian amateur
stations licensed on April 10th :—

4AA (ex CHH) R. Verstrepen, 23, rue Van Shaelen,
Antwerp.

4AC (ex Y8) . Duirgnan. 16, rue de ['Fglise,
Antwerp.

4AE (es D33) P. Lamalle, 110, rue Franklin,
Brussels.

4AI  (ex A4d) A Rombants, 30, Place Jde Jambiime
de Meux, Brussels.

B9

 TRANSMITTERS’ NOTES

AND QUERIES.

4AJ (exCl1) J. Hersleven, 50, rue du Bailly,
Brussels.

4AK (ex D1} P. Mattict, 37, rue entre 2 Portes,
Huy.

4AL (ex L4) U. R. €. L. Cpt. Boudart, 28, rue
Louvres, Liége.

4AM (ewLl) M. Laloux, 19, rue Bonne Fortune,
Licge.

4AP (ex Uj) M. Antoine, 48, Place de ['iiglise,

l Perronnes, Binche.

4AR (vx F4) R. Boel, 253, rue Francois Gay,
Wolowe, Brussels.

4AT (ex G11) L. Charlier, 32, rue de Merode,
St. Gilles.

4AU  (ex HJ) 1. Mahien, * La Manoiy,” Peruwels.

4AX (ex N2j 1. Boogaerts, 22, Avenuc Mont-
Kemmel, St. Gilles.

4AZ (ex13) I'. Masson, 22, rue de Husqugt,
Dison-Verviers.

4BB  (ex A23) M. Michelet, 59, rue L. Van
Driessche, 1xelles.

4BC (ex B1) I.. Era, 46, Avenue Van Put, Ant-
werp.

4BF  (ex I4) R. Brachot, 141, rue des Grogeres,
Marcinelle.

4BG {ex A G. Depauw, 73, rue des Ailes,
Schaerbeck.

4BH (ex J44) T. Marchal, 222, Avenue Moalicre,
Ixelles.

4BI M. Much, 40, Rue Vinave d'lle,
Licge.

4BK (ex T1) H. Servais, 6, rue Mali, Verviers,

48L  (ex KK3) H. de Thier, 115, Avenue du Chéne,
Heusv-Verviers,

48T {ex C2) J. Mussche, (i3, Boulevard Poiucaré,
Anderlecht.

4BX (ex M#) J. G. W, Stevens, rue Joseph Lies,
Antwerp.

4BY (ex D2) G. Pollart, 62, rue de Hollanle,
St. Gilles.

1CA — M. Comvn, Wircless Inspector,
Antwerp-Radio 0.5.A., Pilotage,
Antwerp.

4CB  (ex Py A. Depuvdt, &, rue d'Anvers,
Ostende.

4CC  (ex CH) R. Henri, 32, rue du Midi, Chatelet.

4CD  (ex A7) A. Deporier, 63, Digue de Mer,
Middelkirke.

4CF — Radio Verviers, Verviers

www . americanradiohistorv.com

proved worth the trouble involved and throws interesting
light on the probable development of the thermionic valve.

4CG  (ex Fy) ¢ Blawiwquaert, 20, e e Rome,
Lokeren.

4CK (ex CH?2} M. Meuunier, 103, Bd. des Etats-
Unis, Mons.

acM — Dr. M. l'olain, 107, rue Louvrey,
Liége.

4CO  (K44) J. Dupree, 52, Vlostraat, Ghent.

4CP  (K33) W. Geromez, 1, rue & Charrettes,
Flenu.

4aCU (114 I, Callebert, 29, Oostraat, Roulers,

4DA  (ex CH& F. ]Jorsen, 15, rue dec Witte, Ber
cham, Antwerp.

4DF (ex E22) ¥, Van Gasse, 43, rue Dupont,
Nrusscls.

4FT  (ex O3) G. Neelemans, 15, rue du Luoxem-
Lourg, Brussels,

4FU  (cx 28) M. Ocreman, & Avenue  Lion
Mahilon, Schaerbeck.

AFY  (ex V3) I:. Newrvacks, 2, rue de Pélichy,
Isegnhem.

4QQ (ex A2) A. Pergneman, 17, rue Fontainas,
St. Gilles.

45A  (ex I'?) R. Deloor, 26, Aveuue Mont Kemmel,
St. Gilles.

4TM  (ex 1.4) M. Tricote, Vellereille-le- Braveux.

4UA  (ex U2) L. Humincks, 108, rae d'Anderlecht,
Brussels.

4UC  (ex M2) V. Lilsens, 25, rue_Ernotte, Namur.

4UU  (ex U3) P. de Neek, 33, ron A, Renard,
I xelles.

4VU  (ex S4) M. Diricq, 33, rue du Progres, 1a
Croyere.

4WW (ex \WV)) G. Reguier, 17, Bd. I'rére Qrban,
Licge,

4XX  (ex (22) M. Van Namvenmieiren, 29, rue Ch.
Van leerperghe, Brussels.

4Z7Z (cx Z21) II. Liaane, 44, Bd. Frere Orban
Licge.

0000
New Call-signs Allotted and Stations
Identified.
2BGU  ).(. Ritchie, 15, Cloberhill Rd., Knightswood

Glasgow.  (Change of Address.)
2ANO I. il Waolker, Woodgrange, Overton Rl
Suiton, Surrey.

EU 08 (Iix U¥RA). Gilarov, 19, Ulitca Mira, Lenin-
grac, Russia. (Transmits on 56.5, 4205,
and i metres.)

EI 1CR Vincenzo Quasimodo, Goriza, Laly.

ED 7HP Henrik [Detersen, Hateseminariet,

Denmark.
ocooo

Monder,

QRAs Wanted.

ACBFJE (ur 8FJT), EB4AU, 4K
N33, EK4XY, 4MC, 4RL, 4XI.
AKRL. 45 AR. SB2AX, IRW, EC2YD.
AF 1B, NU 8BFA, G SBC. G 6W\W.
NO 13X,
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Aids to Better
Reception.

SOURCES OF DISTORTION.

Unless an elaborate equipment of
testing and measuring instruments is
.wanlal)le, it is fairly safe to say that
it is a much more difficult matter to
tocate faults in a wireless receiver
than to repair them. The only
method  possible to the average
anateur is to narrow down the field
of scarch by eliminaling possible
sources of trouble.

When the quality of reproduction
is poor, it is advisable ﬁlSt to decide
whether the fault lies in the amplifier
or the loud-speaker; for example.
any mechanical looseness in the parts
of the latter instrument may give
rise to symptoms which are similar

Fig. 1.—A test for amplifier distortion.

to those produced by an overloaded
output valve.  Although head tele-
phones are by no means perfect repro-
ducers, it is possible by their use to
obtain a very fair idea as to whether
the amplifier is delivering undistorted
signals to the output terminals, but
only when volume is reduced to what
is generall\ referred to as *‘ telephone
strength.””  This reduction, how-
ever, must take place affer the out-
put valve, as misleading results will

be obtained unless the amplifier is
working at normal magnification.

A gc»od method of obtaining this
condition is shown in Fig. 1, which
represents the connections of the last
valve of a receiver. In place of the
loud-speaker, an I1..T. choke is in-
serted in series with the anode, and
across it are connected a large stop-
ping condenser, a volumeleducmg
resistance, aml the phones.  The
best value for the resistance can only
be found by trial and error ; it should
be sufficiently large to reduce the
audibility of signals to a sufficient
extent, and several miegohms will
often be necessary.

If a low-frequency choke is not
available, the windings of the loud-
speaker, with the diaphragm re-
moved, will serve fairly well in this

" capacity.

[sNeRele]

SEPARATING H.F. AND LF.

Poor reproduction or even in-
stability is often attributable to the
action of H.F. energv in the I,.T,
amplifier, and every effort should be
made to prevent, or at any rate to
restrict, the development of high-
frequency voltages across the f'nul
circuit  of the first low- tlequency
amplifier.  In the case of a trans-
former-coupled instrument, this is a
simple matter, and provided that the

usual practice of shunting the
primary with a small condenser is

followed, no special precautions neel
be observed.

When the detector valve is fol-
lowed by a stage of resistance-
capacity coupling, the problem Dbe-
comes a more difficult one, and the
methods shown in Fig. 2, either
separately or in combination, arc to
be recommended. The first makes
use of an H.I". choke, which is in-

WWW.- americanradiohistorv.com
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Theoretical Diagrams
Simplified.

serted in the anode circuit of the
detector, with a by-pass condenser
(C,) connected between plate and fila-
ment of the valve. C, is, of course,
the usual coupling condenser.

The second device consists of a
high ohmic resistance R, which is
inserted directly in series with the
grid of the first L.I'. valve. Its
resistance may be from o.1 to o.23
megohm, and in any case should be
low in comparison with that of the
grid leak. This is an extremely im-
portant point; if we use, say, a

Fig. 2.—Keeping H.F. currents out of the
L.F. amplifier.

quarter-megohm grid resistance (R) in
conjunction with a half-megohm leak,
the available I..F. voltage applied to
the grid will be reduced by one-
third, with a very considerable reduc-
tion in signal ctrength.

An efficient H.I'. choke may often
be substituted for the resistance, and,
indeed, it is certainly better when the
receiver is primarily intended for
work on long wavelengths (over
1,000 metres).

B 10
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METAL PANELS.

In constructing receivers with metal
panels it is often overlooked that the
shaft of the variable tuning condenser
is often at a slightly different potential
from the negative side of the low-
tension battery and ‘“earth,”” to
which the panel is generally con-
nected.  This is hecause it is custom-

DISSECTED DIAGRAMS.

Practical Points in Design and
Construction,

70.—A Single-valve
Crystal Reflex.

No. and

{To be concluded in next week's irsue.)

" Wireless
Wodllal

ary nowadays to bias negatively the
grids of H.1". amplifying valves, and
also because a Dbias is required for
“ anode bend’’ detectors. In such
cases, when using a “‘one-hole fixing”’
condenser, it is necessary to fit an in-
sulating bush. \Where several fixing
screws are required it will be easier
to drill clearance holes through the

553

panel, to the back of which a small
sheet of ebonite may be screwed.

A similar precaution should le ob-
served when fitting filament rheostats
to the panel, as a consideration of any
of the circuit diagrams inn these pages
will show that there is a probability
of introducing a T..T. short-circuit
unless this precaution is observed.

The present seriez of diagrams is infended lo show progressively, and in an easily under-
standalle manner, the va:isus points t» whic't special attention should be paid in the
design of typical wircless receivers, and af the saine time {3 assi i the beginner in mastering

the art of reading circuit dicgrams.

single-valve reflex recciver shown below i3 capable of operaling a loud-speaker.

If components and values are carefully chosen, the

The

dala given appiy lo the normal broadcast waveband, on which all reflex receivers work
af their besl.

T

ol _,+o—-—~»-—-1

-
5 |
[} H +
! t H.T. H.
i —_
' 1 ¢
! + ll + '_'g
' T 1 LT. G‘B'_-E LT
{ by L ) 0
Q) f2) (3)
The tuned secondary of a conventional The plate circuit is completed through the The tuned secondary is added. The

s uyntuned szerial’ coupler is connected

hetween grid and fitament of a valve | the

filament circuit of which is completed in
the usual manner.

'_'{[" HE acrial-grid transformer may
4 e wound on a 3in, former

with  a secondary of 72 turns
of No. 22 D.C.C. wire. The
primary, wound on  spacing  strips
over the “iilament’ and of the

secondary, has about 13 spaced turns
of fine wire (No. 30 D.S.C. is suit-
able). The tuning condenser
shouldl be of o.0003 mtd., although
a capacity of o.o00g will serve.

The production of grid currents
(which result from overloading) is
even more serious in a reflex receiver
than in o straightforward  L.T°.
amplifier.  The valve should aceord

BT

primary of an H.F. transfor ner and H.T.

battery. The neutralising winding is con-

nected back 1o grid through a balancing
condenser.

ingly have an adequate \'ol_tngc—
handling  capacity, and one of the

“power”’ type, with an impedance

of 6,000 to 8,000 olms, is suitable.
The neutralised H.Y'. transfonmer
may he modelled on the general lines
of that used in the ‘ Everyman
Tour 7’ receiver, although the use of
“litz 7 multi-stranded wire is prob-
ably not worth while in this case, duc
to the inevitable Jdamping effect pro-
duced by the erystal.  When using a
sin. former, the secondary has 72
turns of No. 22 D.C.C. wire. The
primary and neutralising  windings
may have about 12 turns cach 9{ fine

IR
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secoadary of an L.F. transformer, shunted

by an H.s. by-pass condens r,is in:erted

in series with the gvid circuit, with the
addition of a bias battery.

wire. A tuning condenser (C;) of
0.0003 mfd. is assumed.

As the great majority of crystals
have a comparatively low resistance

under working conditions, it s
possible  to obtain a considerable

step-up of voltage in the I..1°. trans-
former, so an instrument having a
ratio ot 5: 1 or more should be
chosen.  An 8: 1 ratio is not too
high when a galena crystal is used.
The best value for the H.1°. by-pass
condenser C, is hest ascertained by
trial ; the smallest possible capacity
should be used here, and about
o.0001 mfd. 1s often large enough.
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Design Suggested by B.B.C. for Good Quality Reception, with Liberal Output.

HY it should be nccessary to create 'so many
and varied designs of broadcast receivers may

be somewhat perplexing. Iiach, however, has
its definite purpose, and, on asking for the particular
application of the four-stage set exhibited by the B.B.C.
at the Ideal Home Exhibition one would be told that
it 1s essentially a local station receiver, which, with a
good loud-speuker requiring, perhaps, liberal input, would
give the most perfect reproduction that can be obtained
under home conditions.

Reference to the circuit diagram shows a direct-coupled
aerial, a tuned H.T. inter-stage coupling followed by
two resistance-coupled L.F. stages. Minor points of
interest are the provision of series aerial condensers to

sharpen the tuning of the aerial circuit, a variable resist-
ance to control the dnput to the first valve, and self-
oscillation 1n the H.1'. stage, a choke H.T. feed to the
H.F. valve with tuned grid ccil, and reaction coupling
at the detector. Anode bend detection takes the place
of the customary leaky grid condenser, while compara-
tively high values of anode and grid resistances are em-
ployed in the L.F. couplings. Lo prevent interaction
between the successive I..T. stages, which might give
rise to parasitic oscillation, a damping resistance is inter-
posed in the grid leak to one of the I..F. valves. Parallel
connected power valves with a choke of liberal current-
carrying capacity and condenser loud-speaker feed form
the output stage.

+HT
>
A\ FHT,
[ —0
+HT.3
«'g ] —0
'I_-‘l.Fk b= 250000 .
CHOKE =} OHMS )
b3 150000 94 25 HENRIES
OHMS I TO CARRY 50mA
2 2
- )
O el
S S
<) =3
-} =} L.S.
T 01mfd  g.ymg ®
—T I RT-
ke
4
2 €|z
1 e
g5 ian
o
g g
(=]
=I - o
001 ol
400 OHMS| mfd L :
SWITCH
—— e £

rour stage sstective receiving circuit.

A resistance in the luned aerial circuit serves as a control of volume and self-oscillation.

B 12
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The front panel showing drilling details. Size of hetes: A, 3/8in.: B, t/4in.; C,7/32in.; D, 5 32 in. and countersunk ifor + B.A.
screw ; E, 1/8 in. and countersunk for No. 4 wood screws.

In the actual receiver, from which the sct here de- Construction is commenced by fitting panel and hase-
scribed has been modelled, the tuning condensers were  hoard o the cabinet and then securing them together with
spaced widely apart, but in order to provide simple  the Drackets. The cabinet was supplicd with a five-ply
wiring closcly following the theorerical cireuit i its ar- baseboard so as to obviate the fitting of cross battens,
Fancement, it was necessary to locate both the tuning  though the longer side of the brackets when screwed to
controls towards the left-hand end of the pancl. Onlyv  the board provide additional stiffening.  The terminal
standdard components have heen selecred for amaking up  supports are made up from 1in. x fin. strip and elevated
the set, all of which wre attached to the baschoard or from the basehoard by means of ehonite tube or wooclen
panel without experiencing Jifficulty or trouble arising  spacers of suthcient fength to give clearance to the ter-
owing to positions for serews heing found inaceessible. minals on the underside.  T.ong connecting tags cut from

S S T R S B e S
If departure is made from the types of components shown, care must be taken in ¥ modifving the layout to
provide for the movement of the reaction coit. Connection is made to the ter- minals cither by means o

a2 multi wire cable or through a row of 3.8 in. holes at the back of the cabinet.
B 13
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All leads are ahove the baseboard.

i R i

This view shows the actual arrangement of the connecting wires.

MAY gth, 1927,
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The H.T. and L.T. bartery

leads are covered by sleeving.

tin plate are secured to the terminals, as shown in the
diagram, so as to facilitate connecting up when the ter-
minal strips are in position.

The precise positions for some of the components is
not given, but from the location of the principal parts
the smaller components can be set out among them falling
on the centre lines as positioned in the scale drawing show
ing the lavout.
for fixing the components, and blued screws give a gnod
appearance.

As terminal connectors will facilitate making the con-
nections to the flexible wires of the reaction coil holder,
a small lin. ebonite base has been fitted, which, as well
as carrying two small screw terminals, serves to elevate
the control knob, so that it falls in Nne with the volume
control and on and off switch, and provides an easy screw-

Various round-headed screws are uscd

down attachment to the bascbonrd. Tt measures 2in. x
siin. The hole through the frong panel is, ot course,
very slightly Jarger than the spindle which operates the
moving coil, <o as not to serve as a bearing.

Practical Points in Wiring.

Wiring up is carried out throughont with No. 18 tinned
wire straightened by stretching, and sleeving is used on
all the positive H. T and TUT. Lattery leads, while short
pieces are slipped over any other wires where, i cross-
ing others. there might Le o danger of contact. Tt is
worth while caretully stulying the photograph of the
mterior of thix set in regand to the arrangement of the
wiring, and it will be found that the grid and plate
circuit leads, excepting in the case of the connections to
the reaction coil, are little more than an inch in length.

Dimens.ondt drawing showing the layout o1 tne componcnts on the baseboard.

Care should be taken to arrange the parts so that they

fall symmetrically about the dotted lines.

Bl4
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“ Polar Junior’’' two-way coil kolder (Radio Communication
Co., Ltd.). )

One-way pancl coil plug, (Edison Bell, Ltd.).

“Lotus’’ valve holders \Garndt Whileley & Co.).

“MH” H.F. choke (McMichael).

Fixcd condensers, No. 620 type, 0-0001 mfd. (Dubilizr).

Fised condenser, No. G20 type, 0:0003 mfd (Dubiiier).

Fixed condenser, No. 620 type, 0:001 mfd. (Dutilicr).

Fixcd condenser, No. 620 type, 0:01 mfd. (Dubilicr).

Fixed condenser, 1 mfd. 300 v. type (T.C.C.).

Fixcd condensers, mica 0-1 mfd.

Anode resistance, 150,000 ohms (Varley Magnct Co.).

Ancde resi.tance, 250,000 ohms (Varley Magnel Co.)

1 32 henry choke (Pye).

2 15 volt grid bias bulleries (Siemens).

M L b e e TS b ©r

Approximale cost

As the connections are so near the surface of the board,
a small piece of blotting paper should be inserted under
the joints to prevent flux or scorching marking the board
when soldering.  All valve-holder tags should be scraped
and tinned before mounting the holders. and when
making a conncction the set should be tilted so that the
solder flows away from the joint. Provided plenty of
solder is applied to the ““ T’ joints, there will be no
need to make bends at the points of jonting, as shown
in the practical wiring diagram. Access to the connec-
tions of the ‘“on and off 7’ switch is obtained by re-
moving the output condenser. Connecting tags arc used
in every case for making contact under a screw. Where
sleeving is used, it is, of course, slipped over the wire
prior to bending, the exact length required being first
measured off by laying it along the route to be taken by
the lead.

Selection of Suitabie Valves.

As the performance of any set is dependent upon the
careful selection of valves, the accompanying table has
heen drawn up, showing the type of valve to employ in
each of the stages.

Wireless
Wae.rld

COMPONENTS REQUIRED.
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2 « Ediswan” grid leaks, 1 meg. (Edison Syan Elec. Co., Lid.).
1« Edi wan” grid leak, 0" meg.{Edi on Saan El.c. Co., Lid.).
32 « Decorem ™ grid leak hold:rs (A. ¥. Bulgin & Co., Lid.).
12 Terminals (Igranic Elcctric Co.).

1 “On-and-off ” switch (Igranic El:c. Co.).

2 « Cyldon’ loz mid-lin2 condensers, 0-0005 mfd. (Sydney S. |
Lird & Sons). H

1 pair “ Magnum’' panel brackels (Eurne-Jones & Co.,
Ltd.).

1 Pctentiometer (Lissen, Limilted). H

1 Ebonit: pencl, 26in. X Sin. X lin.

1 Lasetoard, 26in. x Sin.

1 Cebinct, 25in. X 8ii. X 8in. deep, mahogany (Caxton Wood

Turneiy Co.).
VWire, Si.toflex, screws,  wander plugs and flex, cle.

v 0

£11

critical, consistent with a smooth control of self-oscilla-
tion, if it is hoped to make use of the reaction coil.  For
reception at distances exceeding fifty miles, when a
somewhat critical adjustiment of reaction may be required,
it will be found better to use a high-trequency valve
with an amplification factor of about 20 as the
detector.

For local station reception, with a good acrial, a L.F.
valve should be inserted in the third valve holder. It is
advisable, however, to test the results obtainable with a
H.F. valve in this stage, and if one of the special re-
sistance-capacity coupling valves is available then the
H.F. valve can be taken from the detector and used as
the first L.F¥.

To avoid the need of purchasing an additional valve
in this way, it can generally be taken that up to dis-
tances of four miles from a main station and an average
aerial that a H.F. valve should be used in the detector
stage, and a L.F. in the first L1, stage.  Up to dis-
tances of,, perhaps, twelve miles the detector should he
a special resistance coupling valve, and the first L.F. a
H.T. valve. At greater distances these valves should he
interchanged to permit of smooth reaction control.

HL.F. Drrecror. 1 1:1 L.F. PowrRr.

2 v, | A v l 6w 2 v, 4V, 6 v. ‘ 2 v, tv. e | ARG v
BSA. ... | HI2 H.75 § S win | = G125 P
BTH. ... B.AHH. B.4H. B.s B.OH. B.tH. B I B.5H. PAH. = =
Bur~NDEPT | — H.310 H.512 — H.310 H.h1? — H. H.ni2
Coswas ... | S.PISG. . — S.118G, S.P.4OB. S.P.1RG. } S.PALT. S.PISR.R.
Cossor ... | 2I0H. Y. 410H. 1. 610H.T°, 210R.C. 410R.C. GlUR.C. 210R.C. HOR.C. GIOR.C. 215P. .| 410P
Episwax .. | G.P.2 G.P.A — R.C.2 G.PA+ — R.C. G.P.4
Marcost .. | D.R2ILF. | D.E.HA410 | D.EAB. D.C.2H.IF. | D.EH.{10 | D.ESB. D.LE2HF. { DV.H. W | DELL N.LE.P il
MuiLaro .. | PAMOIHV. | PM3 P M.O5X. PAL1A. PAL3 PALSB. POMLLAL PALS PALOI A Y
OsraM .... | D.E2ZH.F. | D.EH.410 | D.ESB. DESHTF. | D.EHAT0 | D.EAB. DE2HTE | D.EH. 10| D.ESE DE.P.215 l D.E.P41D
ST, ... S.T.21 ST ST.aB. S T21AL ST t1A. STE1A. S T.21A. ] S.T.4iA, l ST6LA. ST.23 I ST3

The first valve is of a type customarily styled a H. 17
valve with an amplification factor of about 2o, and the
corresponding impedance value depending upon the type
of fitament.

The anode bend detector valve may be onc of the
special resistance coupling valves with a very high am-
plification factor, though it is doubtful if in this circuit
any greater signal strength will be obtained, while the
grid potential adjustment will be found exceedingly

B 15

Power valves are used in the output stage. The H.I
valve should he operated with about jo volts H.'T. and
a grid bias of 1} to 3 volts, go to 120 volts can he
applied to the detector, the exact value being carefully
adjusted in conjunction with 3 volts grid bias. Although
quite good results can be obtained with 150 volts applied
to the I..F. stages, a higher value is recommended in
order to maintain good quality with liberal signal
strength.  Grid bias cells up to 30 volts are secured to

www.americanradiohistorv. com
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B B.C. “ Quality Four.”—
the inside of the cabinet at the back by means of small
metal clips.

Grid bias values must be carefully adjusted, particu-
larly if any tendency towards the setting up of low-
frequency self-oscillation is observed. When a battery
eliminator is used as a source of H.T., as is suggested
by the B.B.C., special care must be taken to avoid low-

Wireless
Werld

MAY yth, 1927.

creasing the value of the resistance in the tuned aerial
circuit, or judiciously introducing a choke by way of the
primary ot a L.I'. transformer in serics with one of
the anode resistances. Parasitic oscillation should not be
overcome by increasing the value of grid bias to the
point where a weakening of signal strength occurs.
Under normal conditions with an average aerial many
distant stations can be tuned in at satisfactory loud-speaker

]

2

LS

&
[a]

{' ZV’SWITCH o}
© &/
(o] o

0-0005mfd

3

0:0003mtd

0'0001mfd
/

00001 mfalored

The wires are arranged near the surface of the board.

frequency oscillation, and many amateurs have recently
experienced difficulty when using an entirely resistance-
coupled set supplied with H.T. from an eliminator.
Parasitic oscillation of a frequency as low as 1o cycles
is quite common, which, instead of producing audible
‘“ pops,”” gives a periodic variation of signal strength.
The effect arises from the detector stage oscillating or
being on the verge of oscillation, and the heterodyne beat
note in turn beating with a normally suppressed, say 100-
cycle, ripple from a so-cycle supply. Where a trans-
former is used in one of the L.I. stages, this effect docs
not occur, and it is prevented in the case of an entirely
resistance-coupled set, should it arise, by readjusting the
tuning condensers away from the oscillating point, in-

Battery leads are covered with insulating sleeving.

strength, with a critical adjustment of reaction coupling.
Although the set is moderately sensitive as a long-range
receiver, the ohject of including the H.I'. stage is not for
the purpose of distant reception.  This set, which can, if
necessary, be adjusied to be highly selective, is intended
to provide goad quality reception from the nearest station
anywhere throughout the country. The control provided
by the damping resistance was most helpful in finding
the best settings for the tuning dial.

There is a considerable demand for a not-10o-costly local
station set in which every endeavour has been made to
give the very hest quality of reprodutcion. It is doubtful
if this straightforward set suggested by the B.B.C. cun
be bettered for fulfilling this purpose.

B 16
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TOO BAD.

An Aberdeen listener is distressed be-
cause his wireless set picks up conversa-
tions from the fiat below. Evidently the
taltkers fail to give anything away.

0000

ROYAL VISIT RAISES WIRELESS
SALES.

A mild boom in the Australian wireless
industry is being created by the visit of
the Duke and Duchess of York, due to
the broadeasting of some of the official
ceremonies

(el oReNe]

AUSTRALIA HEARS THE ARCTIC

Mr. Phillips, a wircless experimenter,
of Glenelg, Adelaide. has picked up for
the first tune in Australin a message trom
Captain W:lking expedition in Alaska.
says a Jimex corvespondent. The expedi-
tion  station  was  Qupsmitting on 42
maotres.

OO
POLICE WIRELESS PIONEER.

The late Riv Harvy Lane, Chief Con-
stable for lLancashire since 1913, who
died last week, was a pioneer i the use
of wireless for the detection of crime.
As a result of his efforts, the Lancashire
pulice were among the first in the country
to have a wireless patrol van.

2000

BROADCASTING AND THE
WASHINGTON CONFERENCE.

At its meeting on_April 25th at Savoy
1hill, the Wireless Organisations Advisory
Committee expressed its concern at the
absence of a definite official pronounce-
ment on the vepresentation and status
of  broadeasting at  the forthcoming
International  Wireless  Conference  in
Washington.

cooo

LECTURES ON TIIE VALVE.

“The Thermionic Valve and its Ulse
in Wireless Civenits ”’ is the title of a
special course of six lectures to be given
by Capt. W, I1. Date, B.Se., AM.LE.E.,
at  the DPolvtechnie, 307-311, Regent
Street, Londou, W.1, on  Wednesday
eveninygs, commencing May 11th.

The fee for the course is 7s. &d.  Full
partieulars can be obtained on application

to the Electrical Engiveering  Dept.,
the Polytechnic.
B 19

BRAVO, PCJJ!

The short-wave transmissions  from
PCL, the now famous Duteh experi-
menial  station, are bemg heard  with

remarlzable clavity by amateurs in Dnlia,
coCo

SIR JOHN REITH TO VISIT U.S.

We understaud that Sir John Reith
has aecepled an invitation  from M.

Merin 1. Ayxlesworth, president of the
Amrerican National  DBroadeastine  (om-

TO VISIT AMERICA. A new portrait of
Sir John Reith, Director-General of the
B.B.C., who, we learn, will shortly pro-
ceed to New York to attend the inaugura~
tiom of the new oftices of the National
Broadcasting Company.

pany, o visit New York and attend the
inaugueation of the company’s new hnld-
ing and studios.

The growth of the National Broadeast-
g Company  since its  foundation in
November of st vear has been watched
with thie greatest interest by broadeast-
ing awzhorities in all countries.  Aiming
at  coordination  among the principal
stations in the  United States,  the
National  Broadeasting  Company  has

wwWw americanradiohistorv com

alveady built up an impressive chain of
transmitters, and the inauguration of
central offices in New York should mark
the beginning of a new era in the

hitherto  troublous field of American
broadceasting.
OnNnoco

BROADCASTING FOR RHODESIA.
The Afvican Broadeasting Company is
applying  to the Southern Rbodesian
Government For permission to erect a new
relay station for the beucfit of lonely
settlers scattered over Rhodesia,
0000
TANGIER FTO TELL THE WORLD.
The Morocean Govermment will include
120.000 francs i their next Budget for
the evection of a commercial wireless
stution in Tangier,
00COo
PROGRAMMES IN BRAILLE.
As the result of the generous response
to a revent appeal for funds, the National
Institute for the Blind has completed
arrangements for the publication almost

B.B.C.

immedintely  of  7he  Droille  fiadio
Tines,

Vo000

STRANGE.

The experience of the Dorset farmer
who was recently seized with an altack
of  merves T when  confronting  the
microphone is a reminder that no similar
malady appears ever to have overtuken
a * pivate 7 wheu confronting the head-
phones.

©CC0oO0
NO EXCUS

That the licence fee for his wireless
set. had been paid by the previous owner
was the unsuccessful defence put  for-
ward by a defendant ut the Bromsgrove
Police Court last week,

For the prosecution it was proved that
the licence had expired,

(ol oo}

WIRELESS AND THE PRESS.

tes for the transmission by wireless
telegraphy of Press news are regarded as
too high by the Empire Press Union,
according  to  the annual  report  just
issued. It is stated that the newspapers
are lookmyg forward to wireless in the
hope that the competition will  force
the hands of the cable interests.
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ARE YOU GETTING ONE ?
It is veported that the latest Paris
creation for the seuside resorts is the san

bath  costume  with  wiveless set  to
match.
oO~00
HAVE YOU HEARD POSEN ?
The new Polish lwoadcusting station

at Posen gave 1ts inangural trausmission
last  week.  The wavelength is 270.3
metres.

FORTHCOMING EVENTS.

WEDNESDAY, MAY dti.
Institution of Electrical Engineers, Wire.
less Section. At 6 pon. (light refresh
ments nt 5.30). At the Iastitntion, Suron

Dloce, W2, Thres Papers: \a) * The
Holwcek Dewountable Tupe Valre,” hy
Mr. C. F. Eheell; (b)Y " Silica Valres in
Wireless Telearaphy,” by Messrs, M.
Morris-Aircy, C.BE, M.Sc., 6. Shearing,

e, anrd NG Hughes, M Se.. (¢
U Cooled-Anode  Valees, and Lives of
Transmitting Vulees,” by Mr. W. J.

Picken

Musiell Hill and District Radio Sociaty.
At 8 pom. At Tullingtoa School, Tether-
doven. Iuformal eveuing with the I'resi
dent (Capt, H.d. Round, M0, M.I.E -

Tottenham Wireless Socicty.—At 8 p.on.
At the Lnstitute, 10, Bruee Grove. fii-i-
ness mceting, followed by o diseussion

THURSDAY, MAY 5th.

Lustitation of Kleetrical Engineers.—4f ¢
poan {Light reprexhments at 5.30). A
wuai General Mecting (Corporate Mem-
hers wand Aasociates only),

Golders Green and Hendon Radio Society.

At 8 pom. At the Club House, Willi
field Way, NW.L.  Beginners' Diffient
tics, No. 2.—Cumponents,
MONDAY, MAY sth.

Croydon Wireless nnd Physical Society —At :
8 pom. AL 128a, George Street. Informal 4
crening for discussion and practical work.

MORE LISTENERS IN NORTHERN

IRELAND.

The number of receiving licences
current 1in Northern Ireland on Feb-
ruary 28th was 28,455, while in the Ifvee
State the figure on March 3lst was
21,795.

“If the Kree Stute Wireless Import
Tax  were rvemoved,” says 7he [rish
Radio Reriew, *“we have little doubt
that the present grand total for all Ire-
land  would, within twelve months or

IS

"I YHERE is a good deal of misunder-
J[ standing in the public mind as to
the actual progress made in tele-
vision,” said Mr. A. L. Rawlings, of the
Admiralty Research Departinent, in an
address before the members of the Wind-
sor and Eton Scientitic and Archwological
Society. ““The sounds of a whole orches-
tra can be reproduced by the vibration of
a single telephone diaphragin, but theve is
very much more involved in television. To
transmil an object, a person, or a scene,
every separate bit must be faithiully
veproduced by a single transmission.”’
An experiment was shown in which,
by meuans of two valves und two mechani-
cal relays, the current through selenium
could he amplified abont a million times.
to liglht o lamp, when the selenium wus

Wireless
Woud
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TELEVISION IN AMERICA. A form of
with in the Bell Telephone Laboratories, in
by wire and from Whippany by wireless.
screen. Dr. Frank Gray, who is largely resj

of

thereabouts, vepresent  the number
active listencrs i the Free State.”

cono
NO WIRELESS FOR BRITISII TRAINS ¥

In the Mouse of Commuons last week
Sir W, Mitchell-Thomson. Postmaster-
General (Croydon, 8.), replying to M.
Day, said he was aware that hroadeast
receiving sels had been installed in long.
distance trains in some countries. Ex-
perments conducted some years ago in
this country showed that it was possible
lo receive hroadcast  programmes  on
trains in motion, but no application had
been received for a licence for the per-
manent installation of wireless receiving
apparatus o trains.

TELEVISION

illuminated.  When pictures were trans-
mitted by felegraph or wircless o scan-
ning cell and lamp passed over photo

paper  moving in synchronism  with
another  recording  instrument  which
reproduced a picture. In ten or fifteen

minutes a very good reproduction counld
he made. There were about 10,000 small
dots in an ordinary Press portrait. Tle
scanning cell had to travel all over the
picture to take up tliese clements. It
was considered that o face could he trans-
mitted by 3.000 elements is a minimun.
If they could transmit in this way a sne-
cession  of instantaneons  photographs
much more quickly, we should be getting
on to television. Tt was this rvapidity of
transmission  that constituted the chief
difficulty.

WWWwW. americanradiohistorv com

television receiver now being experimented
New York, for reception from Washington
The scene is projected on the frosted slass
ponsible for the tests, is standing on the left.

STRAIGHT FROM THE SHOULDER.

Some rather frauk advice to the U.S.
Fedeval Radio Commission, now strug
gling  with the American broudeasting
problem, is contained in the current issue
of  Radio  Broadeust. New  York :
‘Gentlemen of the Radio Commission,
let but one voice rule vou!’ ruus the
exhortation.  “'The voice of the broad-
cast listener!  Give him fair, eflicient,
and equitable service!  Remember, not
one of thuse who seek to broadeast has
anvthing but a selfish purpose, however
disguised. in seeking a place in the ether.
Big and little, alike, have something to
sell, whether it he a cause depending apon
contributions for revenue or a commodity
freding its sules through goodwill.”

IN SIGHT ?

After demonstrating the transmission
of one small detail, he said that, so tar
as he knew, they had seen in this experi.
ment the most complete demonstration of

television that had ever been made in
public,

As a serious solution (o television
nothing we had as yet scemed of great
promise. It could not be said to have
reached success even in the hands of
experts, und would requive enormous
development before it could come into
practical operation. Television must be

classed as one of the problems, like the
natnre, and cure of cancer, which, after
bafMling mankind for a generation, still
eluded us. At the same time scientific
experts were accumulating useful faets,
and television might yet be realised.

B 20
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«: T D AvEnSEE
. - PorTABLE
2 s I[ E 5
’4‘ ‘
) . Dimensions,
12in. X 7%in. X 4in.
1 Weight, 10 1b.
¢

Price, 10 Quineas.

OT many years ago the pocket wireless set enjoved

quitc a vogue among journalists and writers of

imaginative liction.  Topics of this nature go
through a period of intensive cultivation. They become a
fashion, and when this stage is reached no journalist can
afford to ignore them.  The subject of the moment is
Television, and few papers go to press without a short
paragraph commencing with an announcement of some
newly discovered method and concluding with the usual
prophecies.  But this sort of thing cannot be kept up
indefinitely, and the topic frequently has to be dropped
before it is possible to publish news of actual achievement
which would form a natural climax to what has gone
before.  When the thing is accomplished it is taken as a
matter of course. for it has already become a common-
place in the imagination of the public.

Ivervone will remember the portable wircless
prophecies—aerials in umbrellas, receivers in top hats,
ctc.—but does anvone remember secing a  placard
announcing the first portable set? Yet to-day the manu-
facture of partable sets is a most important branch of the
wireless industry, and it is possible to purchase for ten
guineas an instrument packed in a small attaché  case
which mav be taken anywhere, and with which it is pos-
sible to receive even while walking along the road.

Such a set is reviewed in this article, and should prove
of special interest to those lacking the transport facilitics
necessary for the larger and more powerful portables.

The design is based on a portable set described in these
pages last summer,’ but a low-frequency amplifier has
been added to improve results.

Yihe Wircless World, July Zlst, 1926.
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Two frame aerials are wound round the inside of the
case, each with a centre tapping in order that reaction
may be introduced by the well-known Hartley method.
A change-over switch is provided to select the wavelength
range required. An aerial and earth may be used, if
desired, and terminal plugs and sockets have heen pro-
vided for this purpose. A small fixed condenser in series
with the aerial terminal ensures that the wavelength range
ix not unduly raised by the addition of the aerial
capacity.

The valves are of the 2-volt type, and their filaments
are connected in series.  They are supplied with filament
current from a gl-volt dry battery of the type used in
hand inspection lamps. About 15 hours’ service may be
expected, and the cost of replacement is 1s. gd.  The
H.T. voltage is rather low—z2 volts—but the results
seem to be quite satisfactory, and the saving in space and
weight 1s considerable.

British Components.

The makers take pride in the use throughout of British
components, which include an Ormond condenser with
friction slow-motion control, Gambrell Neutrovernia for
reaction control, Mullard P.M. valves, Tangent inter-
valve transformer. Siemens headphones, Edison Bell plug
and jack, Utility change-over switch, Ever-Ready bat-
teries, Cosmos choke, and Glazite wire. ‘The components
are assembled in a rectangular framework, round the out-
side of which the pick-up coils are wound. The trame
work is sub-divided into battery and phone compart
ments, the latter being lined with plush.  With the
exception of this compartment the whole of the interior
of the set is covered by a panel of Tirinoid material of a
pleasing blue colour, lined with gold. Tn this panel a
slot is cut, through which the wavelength switch may be
operated.

The tuning and reaction controls are chonite rods
knurled at the end, and just protrude through the sile
of the case. At the same end of the case below the

www.americanradiohistorvy com
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Broadcast Receivers.—

tuning controls will be scen
the telephone jack. This is
fitted with contacts by
means of which the filament
circuit is broken when the
jack i1s removed, so that there
is no possibility of the
valves lieing left on when the
set is packed up with the
phones in their proper com-
partment.

The construction and wir-
ing throughout bear evidence
of conscientious workman-
ship, and the appearance and
finish are excellent.

In testing the receiver it
was decided to dispense en-
tirely with external aerial
and earth connections, as in
our opinion the principal
charm of the set is its essen-
tial portability. The absence
of external wiring makes it
possible to unpack, tune-in,
and receive signals in 30
seconds—an important con-
sideration when one is
anxious to get the time
signal and forgets all about
it until the last minute.

MAY gth, 1927.
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Interior view of the receiver with cover plate removed showing separate compartments for

The interlor appearanc, s I~ keeping with the neat exterior.

The range switch is operated through
while the tuning is effec’ed by rotating

the slot in the panel,
the ebonite rods pro~

fecting from t e right-hand s:de of the case.

components, batteries, and phones.

In the London area signals from 21O are, of course,
* phones on'table ”’ strength, but Daventry (68 miles)
can be received only with difficulty. On one occasion.
however, the 10.30 a.m. time-signal and weather report
from Daventry were urgently required, and by critically
adjusting reaction it was possible to follow every word
in a quiet room. Incidentally, the reaction control on
the *“ Local ”’ wave range is as smooth as any that has
come to our notice, but on the *“ Daventry * range a
certain amount of overlap or backlash causes instability
when using critical reaction.

Ideal for Motor Cycling.

To test further the range and to demoustrate the
portability of the set a solo motor cycle journey down
tlie London-Coventry road was undertaken. The set was
packed in a rucksack, as it was thought that excessive
vibration on the carrier might cause damage. The weight
of the set (10 lb.) was not noticed when carried in this
way, and no fatigue was experienced, although the
journey extended over 100 miles.  The first stop was
made five miles north of Barnet (2LO, 16 miles; sXX,
52 miles). Here the transmission from the London
station could be enjoyed in the open at comfortable
strength with a strong wind blowing, but only the carrier
wave of 5XX could be picked up.  Thereafter stops
were made at intervals of five miles until Dunstable was
reached, where a halt was made for tea. This affordeil
an opportunity of testing the set indoors, and it was
found that both stations were of equal strength and just
sufficiently loud to be enjoyable. Outside. with a fairly

B 26
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Broadcast Receivers.—

high wind blowing, a certain amount of concentration
was required to follow speech.  The distances at this
point were: 2.0, 30 miles; 5XX, 38 miles.  Pushing
farther north tests were continued at regular intervals on
Daventry, 2LO having been abandoned at Dunstable.
At Stony Stratford (5XX, 2o miles) signals were sufli-
ciently strong to be heard above the noise of the wind.
which by this time had risen to half a gale.

Making due allowance for abnormal conditions, wve
would put the range of the set at 25 miles on 2L.O aul
30 miles on. Daventry. The reader will at once notice
that the two ranges are not proportional to the powers
used by the two stations, but the discrepancy is easily
accounted for by the size of the frame aerial, which is
much smaller than the optimum size for 1,600 metres.

Wireless
Worlld

5063

In passing, it should be mentioned that all tests were
made in side turnings off the main road, several hundred
yards from the main-route telegraph wires.  Abnormal
results are generally experienced on the main road itself
in the immediate vicinity of the wires.

Regarding the quality of reproduction, one must not
expect too much with only 2z volts H.T., Lut there
appears to be sufficient straight on the amplilier valve
characteristic to deal with signals of telephone strength.
Curiously enough, better quality was obtained with strong
than with weak signals,

LEach set is sent out with working instructions, a test
certificate, and a twelve months’ guarantee. The price
is £10 10s., which includes the Marconi royalty of 25s.,
and the set is marde by Messrs. Partridge and Wilson,
217a, Loughborough Road, l.cicester.

VALVES WE HAVE TESTED.

Six Valves of the

" Y E have tested six valves of the B.T.H. range,

'\/ 5&/ manufactured by the British Thomson-Houston

Co., Lid. Two of the valves tested are of

the 3-volt class with low filament current consumption,
sa as to be suitable for use with dry battery L.T.

Taking the valves in order of their number, the By

valve is in the 6-volt class, taking o.25 ampere to heat

the filament. This type of valve is quite suitable for

giving good quality loud-speaker results with H.T'. values
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Amplification factor ¢ = 6.7.
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Mutual conductance = 0.96 mA/volt.
Filament = 6 volts, 0.25 ampere.
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B.T.H. Series.

of the order ot 120 volts, and may be used as the last
L.F. valve in the set. The measured valve constants
for this vulve are given below the curve.

The B4H valve has the same class of filament but
a much higher amplification factor, which makes it suit-
able for H.F. amplification or for L.I'. amplification
with choke or resistance coupling. The flament current
is rather on thz high side for such a valve.

The next two valves are in the j-volt elass, the BgH

35
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16.

22,700 ohms.

0.7 mA/volt.

6 volts, 0.25 ampere.
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44.5
170,00} ohms.
0 38 mA velt,
= 2 volts, 0.12 ampere.
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being suitable for H.[7. or
detector positions, and the
B6 for 1.1, work. abthough,
as shown by the curves
much output must not hc
expected from this valve, as
the H.T. value should not
be too high.

‘I'he Bj; is intended for
[..I'. power amplification.
with the advantage of having
the very low filament con
sumption of o.06 ampere,
but, as will be seen lrom
the curves, it is more suil
able for first-stage [..1°.
than for power oupur. since
it shows signs of saturation
with plare potentials of over
100 volts.

The last valve tesied is of

CITCUIL resistances.

Television.

I'vofessor J. Denton, N MLFEE. lec
tured to the Golders C(ireen and Hendon
Radio Society on April 2lst, his subject
being *“ The Principles and Prospects of
Television.” After describing the possi-
bilities of television, P’vof. Denton ex-
plained the spectrum and the velation of
the light octave to the other waves in
the scale, and he showed how it had been
found possible to reduce the very bnight
light required by the television trans-
mitter so that it was now possible to
transmit in anvarent durkness by utilising
the lower rays.

The polarisation of light and the pro-
perties of the seleninm cell revealed fur-
ther steps towards the solution of the
tfelevision problem, and the lecturer pro-
duced some spectacular effects with photo-
electric cells and Thompson tubes.
Lantern slides were shown of the appara-
tus of Rosing. Szezpanik, Belin. Holwick,
and other experimenters. Jenkin's pris-
matic disc was illustrated, aud the con-
cluding slides dealt with the apparatus
employved by Mr. Baird.

co0oo
Visitors.

At their last meeting members of the
Golders Green and Hendon Radio Society
were pleased to welcome representatives
from the Hendon Truders’ Association
and also a number of visitors from other
radio societics.

The hon. secretary of the Ciolders Green
and Hendon Radio Saciety is Lt.-Col
H. A. Scarlett, D.S.0., 35Ta. Finchlev
Road. N.W.3, from whom particulars of
membership can be obtained.
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the now fashionable resist-
ance-capacity type. intended for use with very high plate

)

The B.T.1l. B4 and B5H valves and cartons.

similar

CLUB
REPORTS

AND

TOPICS

Secretaries of Local Clubs are invifed to

send in for publication club news of general

interest.  All photographs published will be
paid for.

Measuring Instruments Compared.

** Electrical Measuring  Instrunients
was the title of a lecture given by Mr.
1. 1. Laister at the last meeting of the
North Middlesex Wireless Club, held at
Shaftesbury Hall, Bowes Park, N. 'T'he
speaker dealt with the hot wire, chemical,
moving ivon and moving coil types of
instrument. My, Laister mentioned the
advantage of hot wire meters in that they
can he used for direct or alternating
enrrent, Moving iron voltmeters and
ammeters were cheap. but lesides errors
due to hysteresis and eddv currents in
the irca, they suffered from the disad
vantage that the deflection was not in
proportion to the current. In moving
coil instruments, however, none of these
sources of error was present. Alr. Laister
deseribed how the permanent magnets
emploved are artificially ““ aged ** so that
the instruments do not alter after cali-
bration. Many useful hints were given
as to the use of measuring instruments
in wireless work, and Mr. Laister has
agreed to give a demonstration at an
early date.

Ilon. secretarv : Mr. 1. A. Green, 100,
Pellatt Grove, Wand Green, N.22.
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The resistance of the BS is
taken tor 8o to 100 volts on
the plate of the valve, so
that if high values of plate
circuit resistance are used the
H. 1. voltage must he high
if these figures are to be ob-
tameil.

When using al:out 120 volts
H.T. with plate cirenit re-
sistances of 2 or 3 megohms
the A, resistance of the
valve itself will much exceed
the figure of 170,000 ohms,
since the voltageon the plage
ot the valve will he very low

this increase of resistance
under these conditions, of

course, applying to all valves
of this class.

However, the B8 compares very favourably with other
valves of
factor

filament voltage and amplification

Two Valves and a Fra ne.

At the April meeting of the Kensington
Radio Society. Mr. Hardy, of the Radi
\re Flectrical Co., Ltd., gave a paper
on “What I Should Do with "Fwo
Valves.”  The speaker described a set
suitable for a frame aerial—a two-valve
reflex—-the special feature of which was
the H.F. transformer. This was wound
so that the capacity coupling between
printry and secondary was reduced to a
minimuwm, and yet the magnetic coupling
was light enough to avoid undue losses.

New members ave cordially welcomed.
The hon. secretary of the Society is M.
(. T. Hoyes, 29, Upper Phillimore Place,
V.8,

oooo

Facts About Quartz.

Mr, A. Hinderlich gave a lecture on
“Quartz ” at the last meeting of the
Crovdon Wireless and Phvsical Society.
The lecturer referred to the care neces-
sary in selecting specimens of quurtz and
the difficulties experienced in entting. An
uteresting  demonstration followed ot
crystal oscillation. My, Hinderlich ex-
plained that it had been found that quartz
of one millimetre in thickness oscillates
at a frequency which gives approximately
105 metres. and that various wavelengths
could be obtained by grinding the quartz
to different thicknesses. One specimen
he had produced gave a wavelength of
33 metres.

Visitors are warmly welcomed at the
meetings of the Society. Full particulars
can he obtained from the hon. secretary,
Mo H. T 1. Gee, Staple House. 5! and
52, Chancery Lane, l.ondon, W.C.2,
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The following abstracts are prepared, with the permission of the Conlroller of H.M. Stctionery Office, from
Specifications obfainable al the Pelen! Office, Southampton Buildings, London, W.C.2, price Is. each.

Microphone Amplifier Circaits.
(No. 266,029.)
Application date - Nov, 9th, 1925.

E. A Graham and L. . Paddle
describe in the above British Patent
Spectfication some microphone amplifier
circuits incorporating a centre point eurth
system.  The object of the Invention, of
course, 1s to prevent strav fields from
affecting  the  amplifier, which  muay
emanate from the output circuit of the
amplifier, or from cuwrrent carrying cou-
ductors in the vicinity. The particular
attangement shown 1n the 1llustration
utilises two transformers in the input and
output  circuits, the two transformers
being arranged so that the fields are in
the same sense. A magnetophone type
ot microphone is illustrated, and is pro-
vided with two windings W, and W,
the exiremities of which are connected o
the outers of the primaries of the two
transformers T, and T,. The secondaries
S, and S, are joined and are connected
between the grid and filument of the valve
V,. The centre point of the primaries
and the centre point of the microphone
winding are Joined by a lead 7%, which
is then earthed and connected to the fila-
ment of the amplifier.  The output circuit
of the valve contains transformers T,
and ‘I', comected in series, hut no centre

tap is provided. It will be seen that
“should the leads X, Y, and 7%, that is,
the leads between the microphone and the
input of the amplifier be ent by any stray
fields, any currents induced will be
balanced out in so fur as secondary
potentials across the two transformers T,
and T, are concerned. In other words.
no induced current will be amplified, and,
therefore, the syvstem will be stabilised,
since the stray field from the output can-
not cause any reaction effect with the
input.  Similarly, stray fields in condue-
tors in the vicinity of the leads X, Y,
and Z will not influence the amplifier,
Microphone potentials, however, will nat
balance out, and will produce potentials
across the secondaries of the input trans-
formers.  The specification also mentions
that with long microphone leads earthed
sheathed wirves connected to the centre
point should be used.
cocco

Preventing Radiation.
(No. 250,869.)
Convcention date (U.S.A.): dpril 18th,
1925.

A circuit which tends {o prevent radia-
tion from a veceiving aerial is described
in the above British Patent by S. Y.
White.  The invention consists in con-
necting the aerial to the grid of a valve
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Microphone circuit independent of external electrical interference. (No. 266,029.)
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which wcts partly as a low-frequency am-
plifier, and also as a means of transferring
any energy received from the aerial to a
detector valve. In one arrangement shown
in the accompanyiug illustration an aerial
A s connected to the grid of a valve V,,
the grid circnit of this valve containing
the secondary winding S of an intervalve
transformer I, Potentials communicated
to the grid of this valve will cause high-
frequency curreunts to be produced in the
anode circuit of this valve, which con-
tains an inductance L, coupled to a tuned

—{l—---ll—J

Non-radiating receiving circuit.
(No. 250,969.)

circuit L, C,, connected to the detector
valve V,. Reaction is obtained in this
circuit from the anode circuit of the de-
tector valve by means of a reaction coil
L,. The anode circuit of this valve also
contains the primary winding P of the
low-frequency transformer T, the primary
winding, of course, being shunted by a
condenser €, to by-pass any high-fre-
quency component. Potentials transferred
by the valve V, to the civenit L, €, will
be rectified by the detector valve and tow-
frequency currents will be passed on by
the transformer to the valve V,, the
anode circuit of which also contains the
telephones T

B 30
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NEWS FROM ALL QUARTER

—

By Our Special Correspondent.

Making Us Laugh.—The Facts about ‘ Daventry Junior.”—The Great Event.—Birmingham’s
Summer Feature.—Koenigswusterhausen to Go.—The Music-hall Situalion.

Community Laughing.

Not long ago I profiered a handshake
to the B.B.C. for their commonscnse n
vejecting o proposal for ¢ Community
Laughing.”” 'The practice as fostered in
America consisted of plucing an ccstatic
negro before the microphone and asking
him to “ laugh.” The aundience wero
supposed to respond until the whole
American continent rocked with amuse-
ment.

Happily this is not the B.B.C. idea of
a proper stimulant for ° Community
Laughing,” and I shall not withdvaw my
profiered handshuke. despite the fact that
Savoy Hill has changed its mind and
iutends to have ¢ Community Langhing ™
at an early date.

o000

The Stimuli.

Definite and tangible stimuli will be
present in the studio when this unusual
turn is attempted. and I understand that
the equipment will include an cxception-
ally intelligent parrot and a number of
irresistible gramophone records.

The gramophone records have already
been tried on certain picked individuals
who have never been known to smile at
anything less than a reduction in the
income tax. The results were distinctly
pronising.

0000
A Little Grand Opera.

““The Policeman's Serenade,” a little
grand opera from ‘‘ Riverside Nights,
will be broadcast on May 19th. The
words are by A. P. Herbert.

0000
Stacy Aumonier Programme.

Mr. Stacy Aumonier, the well-known
man of letters, is arranging a programme

in the *“ by Programme " series, and his
effort will be heard by listencrs on

May Sth.
cooo
Caution at Daventry.

Although reports have appeaved—not
in The Wireless World—ot test trans-
missions supposed to have been conducted
already from * Daventry Junior,” not a
single signal has escaped the aerial.

The station is being built up slowly. the
chief engincer and his staff being deter-

B 3I

nmined not to hurry matters. Each com-
ponent is being tested separately before
its inclusion in the plant, for it is realised
that any secrious failures during the test
period may engender doubts in official
quarters concerning the feasibility of the
regional scheme as a whole.

If “ Daventry Junior ”’ were to prove
a failure the regional scheme would un-
doubtedly be consigned to the limbo of
things shelved.

o000

A Tentative Talk.

Meanwhile the Jong-wave experiments
conducted between the pavent station at
Daventry in colluboration with the long-
wave transmitters on the Continent have
provided some valuable data and some
mdigestible food for thought.

Nearly thirty KEuropean stations .are
using the 1,000- to 4,000-metre wave-
band, and several new candidates are

waitting to plunge into the same congested
channel.

During the present month the Burean
Internationale de Radiophonie will meet
to discuss the position, but it is extremely
unlikely that any new wavelength scheme
will be formulated before the great event
in September.

0000
Washington.
The great event is, of course, the
Washington International Radio Con

ference—an event which, to the keev
wireless man, has an 1nmportance exceed
ing that of u solar eclipse.

There has been only oue international
radio conference in the history of the
world, and we shall be considerably older
men and women before another is suimn-
moned. The first International Radio-
telegraphic Convention took place in Lon-
don in July, 1912, and was attended by

AR APL T F

ET

)

«“ WHITE MAGIC.”"

Mr. Coolidge, known as the ** White Father.”’

Washington.

wWwWw_americanradiohistorv com

Red Indians at the Fort Hall Reservation, Idaho, listening to

broadcasting from the big wigwam at

1o Indian circles wireless is described as *‘the white magic.”
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plenipotentiaries  of  praciically every
Government.  Theiy deliberutions covered
a wide field and yet, in comparison with
the work facing the Powers next autumn,
their  task  was a cheerful  smmmer
diversion.

I hear that the agenda for the Washing.
ton Conference, issued from Berne, cccu
pies 800 tvpewritten pages !

coo00C

1912-1927.

Every phase of wireless endeivour will
be taken in hand, investigated, turned iu-
side out, and, quite possibly, set upon
a new footing.

In 1912 the sole topic was wireless tele-
graphy, and the chief problems related
to the orgamsation ot land and ship
stations, the collection of charges by
different countries, time and meteorologi-
cal signals, hours of service, and other
matters of voutine,  In 1927 the new and
wncharted realms of wireless telephony
and broadcasting have to be explored.

The countless rumitications of broad-
casting alone might he expected to twn
many & man’s hair grev. and I am not
suiprised that cectain countries arve be
coming worried regarding the length of
time which the confevence is likely to
occupy. A conservative estimate puts it
at two months.

0000
A Conference wiih Power.

The Washington Conference will have
an - overwhelming advantage over every
other form of wirveless conference held in
recent years. It will have lewal power,

Althourh its  fecommendations  luve
been laudably followe:d hy a large mumber
of countries; the Bureau Intermationale
de Radiophonie has uo power 111 the logal
seuse of the word: indeed! unless 1 am
very much mistaken, it has  never
veceived  full  recognition from  any
Government.

CO0O00
Cricket at the Microphone.

Rev. F. H. Gillingham hus agreed to
broadeast a running commentary on the
cricket match between Essex and  New
Zealand from the Essex County Club
ground at Leyvton on May 14th. On the
prévions Saturday. May Tth, Mr. P, F.
Warner will give from the studio at 2LO
an eve-witness account of that day's play
ir the Swrey v. Hampshive mateh at the
Oval.

00c00
A Happy Dissolution.

As u last coneession, a negie convicted
of murder ut Sing Sing wus allowed to
listen to an entire prozramme broadeast
from New York. After that the un-
fortunate fellow was probably very glad
to die.—TWireless Weelly, Australia.

oCcoOo
Birmingham Summer Feature.

One of the regular features of the Bir-
mingham station during the summer
months will be the relays of concerts from
the Pump Room and the Jephson Gardens,
Leamington. It is hoped (o take these
every Salurday.  In the afrernoon the
Pianoforte Trio, directed by Eduna -Wil-
loughby. will Le heard from the Pump
Room, and in the evening concert parties

Wireless
Worhdl

and military bands from the Jephson
Gardens. These should prove a most
attractive addition to the programmes.
The first programme from the Gavdens by
the ““Society Six " Concert Party will be
heard on May 25th.
[eReNe e}

Koenigswusterhausen Superseded.

The German Pusts and Telegraphs ave
crecting a new station at  Zeesen. neav
Berlin, which will supersedc¢ the prusent

Sunday, May 8th.

Loxpox.—Light Symphony Concert.,

BourxEMOUTH. Programme  of
Classical Music.

Carvrrr. — Relivious
Welsh.

Monday, May 9th.

Loxpox.—Chamber Music by Taon
don Wind Quintet,

NEweastLe— The Art of Pleas
ing Nobody,” by members ol
the Station Stafi.

Grascow.—“ The Monkey's Puw.”
in three scencs, by W, W.
Jacobs.

Service  in

Tuesday, May 10th.
LoxnoN.— The Arcadians.”
Maxepesign. — Coneert by (he

¢ Celebrity ' Orehestra relayved
from  Hotel  Majestic, St
Annes-on-the-Sea.

Bewrasr.— The House Acent,”” a

Sketeh by Gerald Grace.
Wednesday, May 1l1th.

LoxpoNy.— Down Memory Lane.”

Biwauneras.— The May Queen,”
Cantata by Sterndale Bennett.

Thursday, May [2th.
Loxnox.—Military Band Concert.
¢ AManciEsteER. —A Muassenet Coucert.
i Newceastee.—“ Five Bivds  in «
: Cage,” in one act, by ¢. E.

Jennings.

Friday, May [3th.
T.oxpox.— Ballet Music.

Canpivy. “His  Rest  Day.”’
Comedy in one act played by
Cotswold Plavers.

Grascow.—Choral and Orchestral
Concert.

ARrEnrDEEN.—Scottish Programme.

Saturday, May 14th.
Loxpox.—B.B.C. Concert Paviy.
Beurast.— The Half Door,”” one-

* Deutscblandsender 7 of Koenigswuster-
hawnsen.  The new station is the work of
the well-known Telefunken Company of
Berling and German authorities claim that
it will be the most powerful Faropean
tuoadeasting station.  They believe that
it will surpass our Daventry, and also
the Rhineland station of Langenberg.

The stativn at Zeesen will transmit on
a wavelength of 1,250 metres, which is the
present  wavelengtlhh  of Kéenigswuster-
hausen.  British listencrs will await with
interest the arrival of this new giant of
Lroadeasting.

.
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A Famous Oratorio.

Mendelssohn’s  oratorio, “Eljuh,”
will b3 broadcast from 2LO and other
stations on May 15th. The Wireless
Choras  and  the Wireless  Sympliony
Orchestra (leader, S. Kneale Kelly) will
he conducted by Stanford Robinson. T'ne
soloists are Dora Labbette (soprano),
Aliriel  Brunskill  (contralto), Spencer
Thomus (teror), and Rex Palmer (bavi-
tonme!.

000

Story of the Military Band.

The developnent of the military band
from the earliest times will be told by
Colonel J. €. Somerville in a hroadeast
on May 12th. Musical illastrations will
bhe provided by the Wireless Military
Rand under the direction of Lieut. B.
Walton O’Donnell, and some of the oldest
fortas of military band iustruments will
be used, r.e, Serpent, Cornetto, Ophce-
leide, and Keyed Bugle.  Colonel Sumer-
ville was formerly commandant at e
Roval Military School of Masic, Kneller
Hall.

oooc

The Music Halls,

Apropos the rumours and counter-
rumours regarding the music halls and
the B.B.C., T understand that the Enter-
tainments  Protection  Association.  of
which Sir Oswald Stoll, M. Gulliver,
and other music-hall  proprietors are
members, his decided to place proposals
hefore the B.B.C. for some form of work-
ing agreement. The draft proposals will
be discussed this week at a special
meeting.

In the meantime it has to be rememn-
bered that the kutertaimnents Protection
Associatian, Ltd., was one of the parties
{o the uagreement entered into by the
eatertainment industry and the B.B.C. in
1925, Oue of the clauses of that agree-
ment was that artists might be employed
for ordinmary broadeasting  when such
artists were not precluded by the condi-
tions of any contract existing at the time
of the groposed hroadeast.

The italics are mine. To the ordinary
oulooker it would appear that the tevins
of tlus agriement have not  Deen
adhered to.

[elele o]

B.B.C. on Guard.

As 1 mentioned in these columns last
week, the B.B.C. huas not been directly
approached by the music-hall interests,
all the controversy having been conducted
through the Press.

The position is being very carefully
watched by the B.B.C., however, and
from the attitude which is being pre-
served at Savoy 1l T gather that the
music-hall interests will receive no hasty
and -extravagant concessions.

“Quite 90 per cent. of music-hall
turns,” said a B.B.C. official, “ are use-
less for broadcasting purposes, and the
B.B.C. is not prepaved to pay large
sums of listeners’ money to secure an
ocecasiona]l claim on the services of the
vemaining 10 per cent.”

B 32
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THE LEION ELIMINATOR.

A novel feature has been introduced in

the design of the new Leion Dbattery
eliminator manafactured by Productive
British Grinders, Ltd., 10, Vyse Strect,
Birmingham. Not only is provision made
for obtaining H.T. potentials from the
D.C. supply mains, but a charging eiveuit
is incorporated for the filument battery.
Althougl it is common practice, where
D.C. supply is available, to derive H.T.
potentiauls from the public supply, there
are few instruments available which pro-
vide for L.T. battery charging conveni-
ently arranged so as to remove all trouble
in regard to maintaining the L.T. battery
in a working condition. As regards L.'T.
supply, the arrangement consists of a two-
position ewitch, connecting with a pair of

The Leion battery eliminator, in which pro-
vision is made for L.T. battery charging.

batteries, and by means of a current-
limiting lamp connected to the supply
mains one battery is on charge while the
other is connected through to the receiv-
ing set. On the H.T. side provision is
made for two H.T. voltage outputs, both

B 33

Wireless
W@Eﬂ\ﬂ

569

HIND

Review of the Latest Products of the Manufacturers.

coutinuously variable, by means of series
connected resistances. This arrangement
is rather unusual as compared with the
potential dividing vresistance so com-
monly adopted for’ supplying several volt-
age outputs. With this arrangement, in
which the voltage is controlled by cou-
tinuously adjusiable high resistances, the
potentials delivered depend, of course,
on the amount of current passed in the
plate civenits of the wvalve, but, being
continuously variable, the right adjust-
meut of H.T. potential can le readily

obtained. The smoothing circuit, which
comprizes iron core inductances and
bridging condensers, is liberal in  the

values of the chokes and condensers em-
pioved The. manufacturers test the
eliminator under rather severe conditions,
inasmuch as a 25-cvele mercury arc recti-
fied A C. supply 15 taken as a source of
D.C. This instrument, therefore. should
he suitable for use on practically any
D.C. supply mains. The front ebonite
panel measures, roughly, 6in.x6in., and
the depth of the unit is 74in.

A lamp socket adaptor and a length of
flexible cord is-supplied, as well as a two-
pin plug, so that in place of the charaing
lamp connection can be made {o a lamp
tand.

0000

A NEW CABINET.

The time has come when even the en-
thusiast who normally construets receiv-
ing sels of various types according to the
many cirenit systems must possess at
least one really first-class set.  One no
Jonger hesitates when considering the
best circuit system {o adopt, and several
designs have been put forward which ave
likely to remain standard practice for
some time to come. That well-finished
seis are now being more generally built is
indicated hy the growing demand for at-
tractive cabinets, and a wireless cabinet
of interest has recently been produced by
Messvs, (3. G. Ambatielo and Co., Ltd.,
Ambatielo  House, Farringdon Road,
E.C.1, to house the home-constructed set
and render it an attractive piece of fur-
niture. To offer an ativactive cabinet at
a oderate price Lus been the aim, and
although, perhaps, some criticism can be
made as regards lightness of construction
in this instance, the cubinet represenis

WwWWWwW americanradiohistorv.com

good value in view of the comparatively
low price at which it is offered.  Of
Jacobean style, it is not only pleasing in
design, and would not look out of place
among high-grade furniture, but the
general dimensions have been carefully
considered to meet the requirements of
set design. It is a two-section cabinet,
the upper half accommodating the set
with front doors hinged top and back,
while the lower compartment is provided
for {he accunwlators, high-tension and
grid batleries, or battery eliminator. The
model shown is nearly 3tt. in height and
accommodates i panel approximately 8in.

with

An Inexpensive Jacobean cabinet

accommodation suitable for housing [a

multi-valve set, together with batteries
or battery eilminator,

% 28in.  The width of the top board is
15in., and the depth inside about 13in.
This size is ample for accommodating the
most elaborate of receiving apparatus,
and the lower compartinent will easily
accommodate H.I'. hatteries of the large-
capacity type.
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The Editor does not hold himself respansible for the opinions of his correspondents.

Correspondenze shoald be aldzessad to the Editor, “ Tae Wireless World,” Dorset Hduise, Tadar Street, &.0.4, and mist be accompanied by the writer’s name and address.

CERTIFICATES OF MERIT FOR COMPONENTS AND
SETS.

Sir,—In the advertisement colunmms of all  British radio
periodicals are fo be seen displayed advertisements of radio
components which are, to say the least of it, somewhat ex-
travagantly written.

We Dbelieve it would be highly advantageous, hoth to the
trade and the public generally, and particularly instrnmental in
fostering that renewal ol coniidence on the part of the actual
consumer of radio gear, which is so sadly weeded by manu-
facturers to-day. if vour paper, as the dominant journal of
its kind in this country. and the *doyen” of British radio
publications, would estallish some form of * Certificate of
Merit 7 Service

This has been done in the U.S/A., but, in that country,
these certiticates are given in rather an indiscriminate manner,
and we suggest that certificates might be issued over here in,
say, three classes and only after the most thorough examination.
Products conld be given * Certificates of Merit,” grouped, say,
18— Ntar ”* Class, First Class, Second Class.

It is suggested that the following might be the rough meaning
of such grading : —

" Star  Class:—Products than which theve is nothing superior
to be found: not uecessarily the hest.  Claims made by the
manufacturer as regards quality of materials and workman-
ship, definite fulfilment of the exact purpose for which the
instrument has been designed, perfection of finish. etc., must
be beyond doubt. Merits judged irrespective of price.

First ('lasz:—DPrice should enter into the question in this
group and be considered along with the essential fulfilments
suggested in the " Star” (lass.  Articles in this class should
hordeemed to e the hest obtainuble at the price.

Second (Tass:—This should include all products which ave as
claimed by the manufactuver: which in the judge’s opinion offer
excellent value for the cash demanded: products which have
a reasonable good all-round performunce.

Under no eivcumstances should certificates be granted wheve
claims. made Dby manufacturers are not met hy « reasonahly
narrow pernissible margin.

We are very sanguine that the introduction of such a system
would considerably help to clear away coufusion, and to dis-
perse the present belief in the minds of a great percentave of
purchasers of component parts and complete receivers thut
advertisement propaginda may easilv be halved.  That this
impression is there and, moreover, is rapidly spreading, we have
convincing proof ; we also consider that in wany instances such
disbelief is somewhat justified. occasionally fully justified.

We are. further. equally sanguine that the infroduction of
such certificates would be highly bheneficial to the establish-
ment of a more healthy industrv, and would ensure mann-
facturers being painfully aware that mere weight of advertise-
ment would not suffice if they could not « deliver the goods.”
Advertisers should be permitted to place a distinguishing mark
in their annonncement such as, we sugeest, a star (¥} or the
number 1 or 2 encireled,

www americanradiohistorv com

No doubt the inauguration of such a joint service to public
and manutacturers would entail expense, and we suggest thate
sume could be niet by a small fee for the preliminary waboratory
testing.  We would certainly support such o scheme and are
easer to see same introduced,

Lrusting you will find space in your valuable paper to insert
this letter in your correspondence columns, together with your
comments, and that you will invite the opiniou of manufactirers
and the public, and also the trade generally. |

Liverpool, CLAUDE LYONS,

April 11th, 1827,

THE “EVERYMAN FOUR.’

Sir,—1 have noticed recently that several correspondents lhavo
given readers their experience of -the use of various 6-volt
valves in the wonderful set the * Everyman Four.” As no
doubt there are many who desire to use those of only 4-volt type,
perhaps my experience of the new 4-volt Osram range may
he of interest.

My set is to specification and | used the valves originally
mentioned until a couple of days before Easter, when 1 tried a
DEI410 as a detector. The result was excellent, so much so
that 1 completed the change over, with the result that I get a
few more stations, much greater volume, purity better than
I have heard before, and, at the same time, I have reduced
my carrent consumption by nearly half, and that at four instead
of six volts, g

A mumber of stations can be usually rveceived duving day-
light, and after nightfall the volume of such stations ay
Birmingham, Langenberg, Hamburg, Stuttgart {to mention only
one or two) is such that [ am considering installing some form
of further control. One evening last week at about 11,20 p.m.,
when all British stations were closed down except Daventry, |
counted 29 stations on the speaker, no 'phones leing used,

For valves one and two T use DEH410 with a voltage of about
135 and 20. A higher voltage on valve one only appears to
canse noise and bring in mush.  Valve three is DEL410, and
four DEKPA410 with 150 on the plate, and (1.B. of six and twelve
respectively. The 15-ohm resister is left in, the other-shorted.

Aerial used 60ft. long, and 30ft. to 20ft. high (running
down), copper tule earth.

A friend of mine who was not impressed by the performance
with the original valves is now constructing, especially as
ho favours 4-volt accumulators.

Refore closing, 1 should again like to express my appreciation
of the many straightforward and inexpensive circuits that youn
publish from time to time: eircuits of the kind an amateur re-
quives, as they do not call for special and very often expensive
components that are useless afterwards.

London. N.7. F. EGERTON PARKIER.

Aprit 25th, 1927,
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FLUID SAC LECLANCHE BATTERIES.

Sir,—It wiil be of interest to those contemplating the in-
stallation of a wet Leclanché battery to know that the use
of earthenware jars will not give satisfuctory results, due to
the porosity of the material and leakage. of electrolyte. Good
quality glass jars are essential for satisfactory results.

Tnstallation tests recently carried out on a number of earthen-
ware pots show that with a difference of 60 volts between a
fluid inside and outside an earthenware jar, a curvent of from
3 to 1,000 milliamps will pass accordingly to the quality of
the glazing. They are therefore obviously unsuitable.

London. W.C.1, M. E. WATES.

April 14th. 1927 Thur Wer H.T. Barrery Co.

WIRELESS IN WESTERN AUSTRALIA.

Sir,—I must congratulate you on the excellent avticles whicl
appear from time to time in your journal, of which T am
a regular reader.

A few lines about broadeusting out here may be of interest
to vour readers.

We have only one lroadcast station in Western Ausiralia
at the present time and it operates on a wavelength of 1,250
metres. This is somewhat unsatisfactory, as neither English
nor Amervican sets will work to the best advantage on the
local station. However. we manage fuirly well on locally made
sets. Our nearest station. barring the local, is Adelaide, 1,500
miles away, so one has to go some distance for a change of
programnie.

I saw a it of letters in your paper r¢ amuteur transmitters
being so plentiful that they were interfering with broadcust recep-
tion—well, what about sending a few of them out this way?

And say, when are the Englishmen going to broadecast on
the short waves? We get some fine music from 2XAF on
32.79 metres, when they relay WGY's programme. The speech
and music are very good on two valves, and a loud-speaker
can be used on u detector and 2 L.F. most times when they
are on. I have also heard some very nice music from PGJJ
in Holland, but the only telephony T have heard from England
was from G2NM, Gerald Marcuse, who was tesling with some
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place in India when I listened at 4 a.ni. one morning. We
should like to hear the Westminster chimes, St. Paul’s, etc.,
when the B.B.C. or controlling officials find out that short
waves will get to Australia.

1 consider myself that the idea of 1,500 metres was on the
wrong track for the hroadcast of high-power telephony, but
of course I do not live in England and cannot even guess
the conditions there.

Best wishes to the gang over there.

Subiaco. HENRY T. SIMMONS.

Western Australia. (Radio A6KX).

INSUFFICIENT H.T.

Sir,—I was vather pleased to read Mr. P. K. Turner’s
remarks in the valve 1ssue of T'he Wireless « orld (April 6th,
1927) on the evil of insufficient .T.

His estimate of the number of culprits is certainly very
modest. The distortion brought about by this practice is very
noticeable on cone loud-speakers, and in many cases is respon-
sible for the belief that cone speakers cannot handle power.
At the same time, I admit that some cone speakers have this
fault. I have often heard it remarked that cone speakers have
a booming sound. While I cannot cluim to have tested all
makes of cone loud-speakers, I can say that in every case
of this kind I have ‘investigated the fault has bLeen Incorrect
biassing of the grids or unsuitable H.T.

The reason that distortion through tliese courses is more
noticeable on a good cone speaker than on a speaker of the
short horn variety is, I suppose, fairly obvious.

I certainly think that to avoid the possibility of woticeall
distortion by making a cone of very stiff material is a retrograde
step, and in any case it only brings us back to reproduction
comparable to that of the short horn speakers.

The above remark applies only to a still diaphragm clamped
rigidly at its outer edge (such as a double cone), unless, of
course; it is of abnermal size.

Finally, if anyone doubts the amount of distortion possible
throngh a badly operated amplifier let him use a ‘“‘coil drive
free edge cone "' and juggle about with the operating amplifier.

Tiford. R. CUSTERSON.

April 21st, 1927.

Beltast, e Birmingham.
Austria ;-0 GP.  Czecho-Slovakia :— Canada :-—C 1AC, 1AM, 1AR, 1CQ,
CS 2UN, 2YD, OKl.  Tripoli :—DA @aﬂﬂg H@@E’du 1DQ, 2BC, 2BE. 2b0, 2HV, 2ZC,
1ICW. Porto Rico :—DP'R 48A.  Fivoe i 3KP. UK A —0U 5ANT, 5FR, 6DN,
Islands :=D 7JO. Madeira :—P 3FZ. v TEK, TVH, TWU. Mexico:—M 1IN,
Portugal 1P 1AK, 1AK, IAF. Chile :— Extracts from Readers’ = qx _Panama :—CZ 1LA, 68X. Cuba:
CH 2AS. Argentine :—R BAl. Panama Loss i Q 8KP Porto Rico:—PR 4JA, 4SA.
Canal Zone :—CZ1. Spain :—EAR 6, k 8. Argentine :—R AF1, CB8, DB2, DX8,
19, 24, 26, 41, EAC A5, Revista BRadio  won DZ9, HA2, HB5, NAZ2 Chile :
Sport. Egypt :—SUC. Italy :—I 1ATU. CH 2AB, 248, 2BL, 2LD. Uruguay:

1ER, 1BD, 1UVZ. Germany :—K I2.

EI 1A3, 1CE, ICN, 1CY, 1DR, 1AY,

Y 1BP, 1BU, 1CD, 1CG, 2AK, 2AD.

W3, Wy, 3ABG. 4UAL 4VO, 4VA, 1GW, 1UU. Belgium .—EB V33, N33, Brazil:—BZ 1AA. 1AC, 1AD, 1Al
4YAB, 4V AE. Poland :—TPAIL, TPAV. 733 '4QQ, ‘Wi, 400, 4CB, 4WW, oK. 1AL 1AJ. 1AK, 1AM, 1AXN, 1A0,
Sweden :—SMT, SMXV, SMVG, SMWU.  4AT, 42%, 4YZ.  Holland:- AP, 1AQ, 1AR, IAU, 1AV. 1AW,
Portahle :—GX 6MU, XU 2RV. Mis- EN, 0PM. OFK. 0ST. PCMM, PCRrR. 14X, 14Y, 1BD  1BG, 1BH, 1BI,
cellaneous :--OCNG, OCNY, PCMM. Spain:—EE AR18, AR28, AR42 AR44, 1BK, 1BL, 1BR, 1IB, 1IC, 11V,
SP1. SGC. SGL, FL, BAR. ARA.  Austvia :—EA J7Z, AK, GP. 1QA, 2AB, 2AF, 2aAG, 24J, 21K,
Leslie Marshall ((2BNR). Germany :—EK 4ABF, 4UA, 4GD. 2AL, 2AM, ZAR. 2A8, 2ID, 534,
On 45 metres. U.S.A. :—NU 1BZO, 1D10, 1ANQ, 2-\}:, 5})'1’,.\6()]?% 6QB, SNl‘i, SPx\'I,Q-‘]Q]l,
1RD, IBHM, 1AUR, 2AGN, 2AG0, SQ4, SQIX, RG.  Australia:—A ZBK,
Bangor, Northern Ireland. 2CVJ, RS, 2PS. 2BAA, 2BGI. 2CNS.  20J, 2TM, 2VI, 7CW, T7HL. New
(February 3vd to Mareh 6th) ) 2AIF, 2UO0, 2AZK, 2UM, 2V), 2]})1: Zealand :—Z 2AC, 2AE, 2XA, 3Al,
‘Great Britain :—G 2AG, 2AY, 2GY, 9BK, 2AGS, 2AKV, 3FD, 3BN, 3BH, 3.AK, 3AR, 3XB, 4AA, 4AC, 4AM.
2VR, 2XY, 2WJ, 5AD, 5BY, SDQ*, 3TR, 4LA, 40VU, 4TU, 7EB, 7BCQ, Philippine Islands:—PL 1AT, 1BD,
SNK, 5MQ. &V'M, 5QV, 5UP, 5UW*,  8BH, 8AFQ, WIZ, KDKA, 2NXD. 1HR Striits Settlements : —8§  2SE,
6DR*, 6UZ*, OLR, 6UG, 6J8S, 6IA, 2XATF. Miscellaneous :—D 7BJ, EP 8MAX. South Africa:—0 A3B, A4l
6JS. 28R, Northern Treland :—GI 21T, TAE, TAW, EL IT1B, NM 1AYS, SD  A4Z. A5X, A6N. Miscellaneous :
SWD, 5MO, 5NJ*, 5ZY*, 6JA, 6AL, 2AR, X 4GJL, FE 1BM, ET 8BR, PAI, (G XAN, M 1DH, KLL, DNSC,
6MU*, 6W(. 6YW. lrish Free State :—  EJ 7WW, ES 1UU, SMST, SMSH, IC AGl, KC Z4, 7TL 1Z, LIT 1B,
GW 11B, 13B, 18B, 3N7. Trance - IRCL, LA 1R, O 1YD, NC 1AD, FM CB F2, KTC, L. ICW, TJ CRJ,
EF 8JJ. 8RO, 8UD, 8KU, 8WI, 8G:ER,  8AY. * Indicates telephony.  J 3XIP, BXY, FI 1ACG, JM 217,
8KM, 8FO0, 8KP, 8WD, 8R(i, 8XE, (O-v-1 Reinartz.) WNP, VOQ.
8RLD, 8CD, u¥XU, S8NXUV. Italy :— C. B. Cleeland (2AXO0). (0-v-1) Luwrence L. Parrv

B 3%
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“ The Wireless World ”* Information
Department Conducts a Free Service
of Replies to Readers” Queries.

A Miner Trouble,

I am hudding the v Wirelesz  World
Fiee,” hut find difficulty in olbtaining
the gpecial “ Cun’t-Cross > connectors
which you uze for battery connection,
my local dealer heing unable to supply
them. Can you inform me where [
can ohtain these? K. L. R,

We advise you in the circumstances
to apply divect to the manufacturers of
this device : Messrs J. and W. Barton,
22a. Virginma Street, Southport, Lanes,

0000

Eliminating Interference from Tramways.

I have lately moved to a new locaity,
and find that [ am qreatly trowbled
by novwes  caused by the electric
trameay  system, ackich  vuns  in
proxivdty to my howse.  Can you
suggest any wmethod of curing this
trouble? M. D G

Usually it will be found that the best
method of all is to use an efficient coun-
terpoise consisting of an arvangement of
wires carefully insulated and run a few

[ret from the ground parallel to the

aerinl, and, if possible, slightly Tonger.

But each case must be judged on its

merits, and many cases can be cured with-

out such an arrangement, whilst atethe
aime time  we veahse that it is compara-
tively seldom that space permits of such

a counterpoise being erected.  Tu general,

one should avoid reflex circuits in cases

like this, and should earth the cores of
the T transformers, or earth their
shrouds 1 they are of the enclosed type.

It is often recommended that  large fixed

condenser L used in the earth lead, and

iwlso that the aerial should be stretched
it right aneles to (o at any rate at as
great an ansle as possible up to 90°) the
tramway lines, but this agamn is not
always possible under the circumstances.
One of the most successful methods of
curing the trouble in cases of those
readers who from one cavse or another
are not able to use a normal counterpoise,
is to use a rough counterpoise consisting
of 30it. or so of rubber-covered wire
attached to the earth terminal of the set
and led away anywheve, such as round the
skirting board of the room, the far end
of course being “* free,”’ and not con-
nected to anything. Experiments should
be made with regard to the length of
wire, and its position: it may be run
under the carpet if desired. When this

MAY g, 1927.
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method effects a cure, one may usually
infer that the trouble was caused by
earth currents. Tt is within our experi-
ence that a particularly flagrant case of
tramway interference  was completely
cured in this mmauner.

0000
Receiving Long-distance Stations

Satisfactorily.
I have a d-valve receiver cansisting of

an M F., detector, and two resist-
ance-coupled L. stages. I find
that this gives me exeellent loud-

spealker results on cven quite distant
stations.  Some of the exceptionally
distant stations which [ recetie) how-
erer, que me quite salisfactory re-
sults, lbut, presumably, owing to the
fact that both stages are resistunce-
coupled volume is not quite adequatr,
and 1 should (ike] 1f possible 1o use
u qood transformer in the last L.F.
slage instewd of « resistance-coupled
stage. [ enclose w rough sketeh of
this portion of ay receiver, which [
wish 1o alter, and shall be glud if you
will explin the Dest method of pro-
cedure, N M.

We reproduce in Fig. 1 (a) the sketch
which you send us, whilst in Fix. 1 (b)
we show the alterations which you desire
to make. You will notice that the trans-
former primary merely takes the place of
the grid leak, whilst at the same tine
the small  coupling condenser between

Questions should be concisely worded, and
headed ** Information Department.” Each
separale guestion must be accompanied by a
stamped addressed envelope for postal reply.

plate of third valve and grid of final
valve is eliminated. You should not use
a cheap transformer, but obtain one of
low ratio, which in the case of a reputable
firm will mean that the primary induct-
ance is fairly high,

000

Series or Parallel?

I have receatly purchosed a loud -speaker
of forewgn manufacture, whiclh I find
ix of 1,000 ohms resistunce. 1 wish
To run this together with wmy exist-
ing loud-spealer which is of 2,000
olins,  Nhould I conneet the instru-
ments an parallel or series? I awish
to he able to control the rolume of
each loud-speakeer indiridualy.

L. D, W,

Under the circumstances, vou are ad-
vised to connect the two instruments in
series.  You could then, of course, shunt,
each loud-speaker with a modern type of
volume control  sueh as  the “ Pye”
obtainable from Messrs. W. G. Pye, Ttd.,
Granta Works, Montague Road, (am-
bridge, or any other similar instrument
by other makers. This would then enuble
you to control the volume of each loud-
speaker individually,  We would point
ot that the arrangement we have given
holds good irrespective of whether the
lond-speakers are connected dirvectly in
the plate circuit of the last valve, or
whether a choke filter output civeuit is
used.

H.T+

)
2 mfd

HT-

®

(v)

Fig. 1.~Circuit alterations for changing from resistance to transformer coupling:
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Is a Separate H.T. Switch Necessary?

1 have a plain > On and Off & switch
ahich breaks one lead of my L.T.
battery when desiring to switch off
the receiver after a period of listen-
ing. Cun you tell me whether it is
advisable for me to wuse a simidar
switch for switching off the H.T.
battery? In other words, is the H.T.
battery acasting away during  the
periods when the valves are switched

off? R L S

No, there is no need to incorporate this
. extra switch, because when you turn oft
your valve filameuts the valve emission
ceases, and the H.T. battery then is de-
finitely on ‘ open cirenit,” or, in other
words, it is ““off.”’ there being no com-
plete circuit joining any of the H.T.+
terminals to I1T.T.—. If, however, you
have valve holders of very poor insulating
qualities, then there will be a continuous
cuwrrent flowing from the H.T. battery
through the faulty wvalve holder, or.
again. .f the insnlation of your terminal
strip is poor, theve will be a current
flowing between ILT.4+ and H.T.-
across the leaky ebonite. In any case,
however, the current would he small, and
if the insulation of these components were
so bad that any leakage did take place.
then you are not gelting anywhere near
the best results out of your vyeceiver.
The remedy, therefore, would seem to
be not to purchase a separate switch, but
te purchase new valve holders, ete., of
reliable insulating properties if necessary
You should not, however, switch off and
then proceed to ‘‘juggle’ with the
valves or wiring in the set, as you must
remember that you might, in the course
of your experimenting, accidentally short-
cireuit the H.T. battery inside the set.
or do some other damage. Kven this does
not, bowever, call for a switch, because
on the comparalively rare occasions
which you will wish to alter any of the
wiring of the set you will naturally dis-
connect the H.T. battery.

0000

“R," or ‘“Phoxes on {he Table.”

When searching for distant stations |
often find that I veceive « lurge
number with wvaried strength. /
wnderstand that there is an official
scale of signal strength by which one
ig able to record in a loy hook the
strength of a signol veceived. [f
this s so 1 shall be glad if you will
give me [ull particudars.

W. H. M.

The scale of signal strength measure-
ment to which you are referring is prob-
ably the “R’ scale, and we reproduce
the scale herewith for your benefit.

R, =Signals nnreadable.

R,=Signals readable with difficulty.

R, =Yeah but readable.

R, = lleadable.

}, = iusily readable.

R, = Fairly strong.

R, =Strong.

R,.=Very strong

R, =Loud-speaker strength.

It will be noliced that R, indicates that
signals are nnreadable.  This should, of
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course, be interpreted as meaning that
the signals veceived, whether they be
Morse code signals or telephonic speech,
can be faintly heard in the headphoues,
but too faintly for more than a letter or
two or the Morse code to be distin-
guished, with pernaps a word or two of
speech. R, indicates that one can, in
the cuse of either Morse code signals ov
telephony, rveceive several words, and
probably eiough to indicate by the con-
text the meaning of the message. The
meaning of the other symbols is abso-
lutely straightforward, We would point
out that several interpretations of the
various ‘“ R’ symbols have appeared
from time to time, but the one which we
reproduce is the generally accepted
scale. Possibly R, would be the signal
strength often referred to by amateurs

as ‘“ phones on the table” strength.
0000
A Long-distance Headphone Receiver.
] hare built « receiver for long-distance

headphone work comsisting of the
“ Kveryman Four’ set minus the
two L.F. stuges, my phones being

connected in the plute circuit of the
detector valve instead of the unode
resistance, but results are very poor
indeed. Can wyou tell me where |
have gone wrong? P. R. O.

Tt is quite impossible for you to get
cood results from the arrangement you
mention for a number of reasons. In
the first place, the valve is of much too
high an impedance to utilise anything
but a very high resistance in its anode
circuit, and in anv other manner scarcely
any worth white results will be obtainable.
Tt is of little use connecting an anode

573

o
you will follow our advice and make this
alteration vou will then find that you
have a very efficient long-distance head-

phone receiver.
cooo

A Sulphurous Question.

I dintend Dhuilding a wndii-valve  7e-
ceiver in a large cabinet, and wish
to tnow it eny harm would be done
in including iy H.T. and L.T. accu-
mulators in the same cabinet as the
recciver. T. F. C.

You should definitely not include these
hatteries in the saume compartment as the
wiring of the veceiver, or trouble will
very speedily arise. We presume from
your question, however, that you in-
tend building a very large type of
cabinet containing a separate compart-
ment for the batteries. This, of course,
will be quite in order. It is advisable,
however, to paint the inside of the com-
partment with anti-sulphuric paint and
to provide vents for the escape of gas
given off Ly the batieries.

[sE NN
Volume Control.

[ notice that in your description of the
“ Neutralised Tuned Anode ™  re.
ceiver, published in your QOctober
20th issue last year, you refer to the
fact that the volume control used is
similgr to that made use of in the
Jour-valve receiver published in your
July 28th, 1926, issuc under the title
of “ Everymon-Four.” Can you tell
me what eractly was this method of
volume control? D. F. B

The method of volume control used y2as
a pertectly simplc one, pamely, the con-

HT+2

e
2 o’
0
[}
4 T
N.C.S g | 1
HT+1
00002 mfd
g o ———a
P HT~
A 5 3
1 gli:/ =
3T - ©
- 8 —
A = L»: ]
2 e
+
= T =
05 mfd | -
L T

Fig 2.—The ¢ Everyman Four”’ modified for headphone reception.

resistance of high value in sevies with
the telephoues, because then, apart from
other things, the volts dropped acvoss the
telephones would be a very small per-
centage of the total voltuge drop across
the whele impedance in the anode cirenit,
The only way to solve the problem is to
add another I..F. stage in accordance with
the diagram which we give in Fig. 2. If

wWWwW.americanradiohistorv.com

trolling of the H.F. filament temperatvre
by means of a rheostat, dimming the
filament causing, of course, a great in
crease of valve impedance, and, therefore;
a loss of volume. In no circumn
stances, however. should this method of
volume coutrol be uased in conjunction
with an L.F valve, or great distortion
will naturally result.
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Using Fdur-voli Valves.

Lom building the = Eeergnan Fovr* re-
ceiver, and am mtending to use 4-volt
valtes throuyhout.  Are there any
alterations that it is necessory for me
to moke to the receiver for this?

W. L. S
We would refer you to the reply given
to AL L. C. on page 473 of our April 13th
ixsue, in which full instructions are aiveil
for using  2.volt valves throughout.

Exactly the same advice applies in the

case of using 4-volt valves.

0000

A Mathema'ical Miasma.

1 tiud it vather puzzling how to caleulate
the capucity qrven by connecting up
frred condensers in series, by connect
g them in parallel, or Ly connect-
wy Adtew i sevies-purallel grrance
ment, and [ shall be ylad if you will
as<ist. e in my difficulties. Does the
same rule hold good as in the case of
serics-parallel arrangements of resist.
ances and inductances? P, R. E.

The problem is not at all difficult, as
you suppose. In the case of condensers
connected in a parallel arvangement, the
resultant capacity is equal to the sum of

Al the individual capacities. The caleu-

lation of the resultant capacity of several

condensers in series is no more difficult,
although it might uppear so. In brief
the vesultant capacity  vielded by con
necting fixed condensers in series is equal
to the reciprocal of the sum of the reci-
procads. of each individual capacity.

Thus, take the case of three imaginary

condensers of 0.0005 mfd.. 0.001 mfd., and

0.0015 mfd. connected in parallel. The

answer  will simply be 0.000540.001 +

0.0015=0.0075 mfd. If, on the contrary,

we counect these same three condensers

I series, we must first proceed to turn

them upside down, that is. taking the

reciarocals of  them.  which gives us
1 1 )
0.0005° 0001’ 0ooig™ Ve must add

these together, as it is the sum of these

recinrocals we want, and the vesult is
11000 L :
3 This is the sum of the reciprocals,

and we now take the reciprocal of it,
which is 0.00027 wfd., and this gives us
the answer. In complicated banks of
condensers in series-parallel arrangements
it 1s best first to work out the resnltant
capacity of each little hank of paralleled
capacities, which is a simple matter, as
1 ois merely the sam of each individual
capacity commosing the paralleled bank.
Thus, in Fig. 3 (a), for instance, the
first thing we do is to work out the
result of the two paralleled capacities of
0.005 mid. and 0.00! mtd., which, 1t
will Tie noticed, are in series with two
fixed condensers of 0.001 mfd. and 0.01
mfd.  This leaves us with three series
capacities in the top line, which, being
worked out by the rule given above, gives
ns one single capacity in the top line,
which is shown in Fig. 3 (b) as 0.00056
mfd.  The top line of Fig. 3 (b) merely
represents the resnliant capacity of the
top line of Fig. 3 (a). Taking the second
tine down of Fig. 3 (a), we havea solitary
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0001| 00005 mfd | 5.0
mfd mfd
0001 mfd 4
000005 mfd
(]
00002 mfd

AL+

005 0025

mfd 00001 mfd | mfo
—

(a)
000056 mfd
— I
0-00005 mfd

11
%

000029 mfd

(b)
00009 mfd
L |

()

Fig. 3.—Calcuiatioa of conplicated capa-
cliy combinacticns.

capacity of €.00005 mfd., and so without
more ado we know that this will form
the same capacity in the second line from
the top in Fig. 3 (). The bottom line
of Fig. 3 (a} is worked out in exactly
the same manuer as was the top line, and
we get the resultant capacity of this
bottom line of Fig 3 (L) in the bottom
line of Fig. 3 (b).
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In Fig. 3 (b), therefore, we are left
with three capacities in parallel.  The
solution is now easv. as we ueed only
add these three canacities together, which
gives us the solitary capacity in Fig.
3 (). The capacity in Fig. 3 (c) is,
therefore, equal to the capacity vesulting
from the apparently complicated looking
multiplicity of condensers in Fig. 3 (a).

Many people are apt to confuse the
methad of working out complicated series
parai'el arrangements of condensers with
complicated series parallel arvangements
of resistances. In the case of resistances
the opposite holds good, namely, the re-
sultant resistance of several resistances
in series is equal to the sum of the indi-
vidual vesistances, whilst the resultant
resistance of several resistances in parallel
is equal to the reciprocal of the sum of
the reciprocals of each individual resist-
ance. It should be noted that in the
case of capacities in parallel, the result
will alwavs be greater than of anv of the
individual capacities, whilst obviounsly in
the case of resistances in mnarallel the
result wi'l always be less than any of
the individual resistances. A capacity of
& mfd. in series with one of 0.0001 mid.
will, therefore, alwavs be less than 0.0001
mfd.. and the resultant resistance of a
10.000 ohm vresistance aud a 1 ohm re-
sistance in parallel will always be less
than 1 ohm.

Ti desiving to culculate the inductance
of various chokes, whether air or iron
cored, connected in series or pavallel, the
sune rule follows as in the case of re-
sistances, except that it only holds good
if there is no mutual inductance between
the various chokes, that is to say, if
they are sufficientlv separated from each
other to avoid any magnetic interaction
between any two or more cholkes.

0000

A Reac'ion Riddle.

[ wish te build a receiver conelsling of
H.F. detector, and two L.I. valves,
wsing @ stage of vesistanee coupling
i the first L.P. stage, a transformer
being used in the second stuge. T
propose to wsze a 1 megohm anode

resistance, a  0.002 wfd. coupling
condenser, and «a 3 wmegohm grid
leal. Wil this be in order? 1 ulso,

of course, wish to react on to the
Lened anode, whick form of coupling
1 have found wcery successful.
L. 1. V.
Uunfortunately if you are going to use
a 1 megohm anode resistance it will be
quite impossible for you to obtain normal
reaction effects in the asnal manner by
comecting a reaction enil in series with
your anode eoil. You must, if vou wish
to use reaction, make use instead of a
comparatively low value of anode vesist-
ance, which should be wire wound. In
brief, you must make use of what some
people are apt to term the old-
fashioned method of resistance
coupling.  Wao would suggest a 150,000
ohm anode vesistance used in conjunction
with a valve like the Marconi D.15.5D
or the Mullard P.M.5X. Indeed. such
an arrangement was described with full
constructional  details in our issue of
March 31st, 1926.
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VALVES AND VALVE PRICES. THE NATIONAL BROADCASTING

AN
N this issuc, under Correspondence, we pub- COMPANY.

lish a letter from the British Radio Valve /\\ interesting article published in this issue describes
Manufacturers’ Association which constitutes LN the work of the Natiomal Broadeasiing Co. of
a reply, written at our invitation, to letters — America, which has been formed with the ohject of obtain-
sent to us In criticism ing co-operation amongst the princi-
of the Association’s pal broadeasting stations and rais
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4
4
4
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4
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policy with regard to 3} CONTENTS. E xlnglhe st)ndardo! the progrm;nnes
valve prices. The Association has  § PACE § n America there is a far large
h 4 » 3 5 s L
Jdealt with the principal points  § FEwromiar Views » .. 575 ¢ proportion oOf stations  serving
; I I 1 * ll okl lated]
o e Seaent ¢ . . s 5
raised by our §01|es[1on(le11ts, b kTR G s e A RTEL ¢ the  more 1.I||(_I\ v populaten
whose communications have not ¢ i __ ¢ (districts than in any other part
leen published in 7'%e Wireless i By W B Mg o B ¢ of the workl, but as many of
World because space would not ¢ Pracvicar s axo Ties 585 ¢ these stations are owned by com-
|]n‘nn|t of the inclusion of so many $ e Nerioxat. Broancasting Cow i i:;'\;ut:]\]zlvl,s:n;lll g:)nccmj em?v]l;,—;e,-
etiers. + -ammes have not, on th ¥
e ¢ rany. By A, Dinedale ... e (S8 o . g
N doubt our readers have Lbeen ¢ A r . $ maintained a high standard, al-
anxiously awairing a further re- i Curreent Torics . 593 ¢ though from tinie to time excellent
ference to this important subject,  $ Ifowe Porvarte Lovb-sreaikr Skt : p«larforn]mnceﬁ lmveI been put (])In
and we regret tl riod of ayv : ¢ when these have been externa
hich h?& etun]eo'l(;(‘ll;l ; (())c('delzé\' i By A. P. Castellain .. ... 595 2 g iapised for the purpose of eilhe)r
A\ . as  unavoia: urrec g]e E S
| 2 y Y, -— . e g N ey
hefore we obtained ‘the lefter ¢ Broancasr DBreviTies vee . 599 ¢ direct or indirect advertising.
. o +* . . - T e
which we now publish. $ ReEview OF ArpanaTus .. ... 601 § One of the aims of the National
W e fc.el rhn't this letter from !he n I W "l : Broadeasting Co. will be to ex-
Association gives an explanation YECENT INVENTIONS .. .. ... 602 ¢ tend the advertising side so as to
which, for the time being, should $ Tuansyirrins’ NOTEs axn QUERIES 603 ¢ provide the necessary funds for
;:11171‘).' our rend]e{s.l:m(], lm AT $ Ngws rrow T CLows .. .. 603 $ rleullf. hrst-(t'lass plrogr:unmea].
wcular, we would draw attention ¢ + n this country we have stead-
1o the statement that reduction in § 1-FrrEes to e Emmon .. .. 604 fastlv set our faces against the
prices should he made at the right $ Reavers’ Promiews .. ... ... 606 introduction of advertising into
time simultaneously hy various § $ the broadecast programmes, and

manufacturers, as otherwise the fortunately the annual licence fee

prices of valves might vary almost from week to week and  has provided ample funids for hroadeasting requirements.
complications of distribution of valves amongst retailers  Had hroadcasting here heen left to private enterprise in-
under such conditions would be too great to contemplate. stead of being a Government-controlled system it is proh-

We are satistied that it is essential for the Association able that it would soon have heen found necessary to
to adopt this attitude, but at the same (ime we sincerely  resort to advertising, but we can congrarulate ourselves
trust that when the right time comes—and we hope it will  that our systemn has made it unnecessary 10 depend upon
e soon—the manufacturers will reward us adequately —an expedient which, whilst it may he acceptable in
for our patience. America, would find little favopr with us.

B 5

WWW americanradiohistorv com & ’


www.americanradiohistory.com

57

MAY 11th, 1927,

1wy,

Mz

éééééiE?)
L}
[CYITE RN

an sk y
%

T

THF owner-driver has probably devoted most of his
spare time, recently, to an overhaul of his car, and
this wave of enthusiasm may have carried him
along to the consideration of fitting some new and useful
accessory. It is more than likely that if the car owner
Is also an enthusiastic listener, being desirous of carry-
ing his interest with him on the road, he will reflect on
the design to adopt for building a portalle set embody-
ing the many points of progress which have been made
during the past winter. Comparatively few can afford to
construct duplicate sets for home and portalle use, and
although the set on the car must be in every way a port-
able, specially designed for the conditions of the road,
it must be none the less suited to satisfying the require-
ments of the enthusiast s a home receiver.

The Aerial Question.

Although i1t has several times been demonstrated that
reception is possible whilst traveiling along the rond, few

sets have been specifically designed for this purpose.

Practically all commercial portables are fitted with frame
aerials, and although when placed aboard a car thev give
satisfactory reception, the directional properties of the
frame give rise to fluctuations in signal strength. A
frame aerial does not always point in the direction of the
transmitting station when uscd on a mobile receiver, and
the strongest signals are obtained apparently trom various
directions as the car passes any vertical conductor capalbile
of acting as a collector, and therefore a radiator of the
broadcast transmission. An exposed frame on a car is,
nmioreover, conspicuous and unsightly, must be capable of
being rotated in any divection, and will probably sulfer
daniage owing to its considerable wind resistance.

The form of aerial put forward here is a vertical rod,

_FQEIFVGIVG MO}H](’, R(’CG’IV (:‘I’;

[ IERRREEN EL]

"l-

erunesngps

By F. H. HAYNES.

no higher than the top of the car, and secured to the
case in which the set is housed on rhe running board.

Circuit Considerations.

It has been observed, particularly during the past
winter, thar a \\elltonstlucted sel em )odymw a high-
tmquencv amp 1fym0 stage will, as a rule, without aerial
or earth conncctions, give good reception on telephone re-
ceivers up to distances of ten miles from a main station.
and at much greater distances when connected to a short
piece ot wire, as an earth, and a few feet of aerial wire.

The circuit system adopied, therefore, is a four-valve
arrangement, consisting of a tuned input circuit to be
excited, when used as a portable, by a short verticual con-
ductor, an efficient high-frequency amplifying stage,
numallsed and screened, and a valve detector followed
by two resistance- coupled valves with a choke feed output
circuit to keep the H.T. battery voliage away from the
telephones or loud-speaker.

Non-microphonic Valve Mounts.

The design of the components has been modified 1o
meet the special requirements particularly in regard to
the method of supporting the valves. A few preliminary
tests at once revealed the need for entively insulating the
valves from mechanical vibration. No form of spring
valve holder was found to adequately guard against the
setting up of microphonic noise in the valves, although
providing some protection against damage Ly meghamcal
shock.  The valve holders used were developed in another
connection, their purpose being (o entirely screen the
valves to prevent that form of distortion which occurs by
mechanical reaction between valves and loud-speaker when
the latter is used in the same room as the receiving set.
Everyone is well acquainted with that form of low-fre
quency howl which is set up when a loud-speaker is
operated near a microphonic valve, but it must not be
overlooked that serious distortion occurs long before the
mechanical reactioft between valves and loud-speaker
arises, and it would appear desirable in the construction
of future sets to adopt some form of non-rigid non-
metallic mounting on the baseboard, at the same time
B 6
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Fig. 1.~Provision is made in the circult arrangement for connecting the short aerial directly to the tuned input circuit. The H.F.
unit is in a screening box and is followed by an anode bend detector and two resistance-coupled L.F. stages.

covering the entire valve 1o prevent sound waves imping-
ing upon it.

The form of valve mounts adopted serve other useful
purposes. There is lirst the enrire climination of stray
esternal capacities introduced by the usual form of valve
holders, for the connections are made by short flexibles
arranged- around the top of the thin watled ““ Sorbo ’
lined tube which supports and protects the valve. In
the leads to the valve may be a tuned winding, a filament
resistance, an anode resistance, or a grid leak, and these
lieing inrerposed in the straight lead passing up from the
haseboard very much simplifies the wiring, the actual
holding down screws connecting to the battery leads
1.eaks and resistances elevated in this way are protected
against stray capacity leakage. and in this connection
advantage is gained in a screened high-frequency stage

‘The tuning coil within the screen should be supportel
alinost centrally between the metal faces which lie at right
angles to its axis, whilst both sides of the neutralisin

condenser, being points of H.F. potential, cannot be
«ccured to the metal base of the screening box. Both of
these components are, therefore, mounted on to the walls
of the container of the associated valve and connected in
vircuit by short leads

Constructional Details.

Turning now to the actual process of construction, onc
should, after having obtained all the necessary parts.
carefully peruse the several working drawings. The pane!
may be purchased exactly cut to size, and can be ordered
with the cabinet. Tt is Mn. in thickness, and its highly
polished faces prevent the adhesion of dust. A merzal
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The Motorists’ Portable.—
panel cannot very well be used in this instance owing to
the several bushings which would Le required.  When
the panel has been made a loose lit in the cabine!, the
ositions tor the holes may be set out with the point of a
pair of dividers, centre punched and drilled. The large
holes for the condenser bushes may be filed to size to a
small circle scribed on the panel in the absence of a large
drill.  Apart from the countersinking, which may be done

Q0,000 OHMS

16+16_TURNS
OF 42 DSC WIRE
T

~T

WINDING OF 70 TURNS

MAY r11th, 1927.

Adjustment to a true right angle is essential, or difficulty
will be experienced when clamiping the copper screening
box hard up against panel and bLaseboard.

Making the Valve Containers.

The preparation of the ebonite tubes should next be
undertaken. The pieces are carefully sawn off to length,
working all the time to a line scribed right round the tube
and finished off Ly rubbing on a sheet ot emery or carbor

¥

G.B+ §

N F . §
100,000 OnM3 | :

23toracirenses

BONITE_TUBES, 255 0A
X 4'LONG x 32 wALL

LT+ AND

AND LT+ AND
QRPOSITE CLIP OPPOSITE CLIP
ToL7= oLT-

12 EBONITE STRiPS 1"

Fig. 2.—Constructional
connections are made.
battery terminal (+H.T., also Cy).
valve container, D connects to the low-frequency chokce (CH, also C,g).

plug (G.B3.;) shown on the opposite side of the cylinder.
connects to the grid bias lead (G.B..).
valve grid lecad and the H.I'. choke (CHy).
of the neutralising condenser.
oi the detector valve). T, to the tuning condenser (C; also N.C.).
denser (N.C.). W, to the aerial terminal.

of the compeonents are given in the theoretical circuit diagram. Anode res

with a larger drill or rose bit, the sharp edges of all
holes should be removed.

The baseloard is of }in. oak clamped and elevated by
gin. battens.  This board, if not obtained with the
cabinet, should be purchased already planed to thickness
and adjusted to size with a small tennon saw and medium
file. Tt is as well to attach the brackets at this stage, but
before fitting them they should be tested for squareness
Ly placing the right angles side by side and examining
the edges, which now fall in line, with a straight edge.

%KOFLLE{’ OF 24 SWG DSC WikL 1 LONG V8 WIOE X
—er“ S 232" THICK
DA X [i4. i
WINDING OF 12 TURNS
W OF 28 SW.G D5C
z \7/ WIRE
k h o
\¢ Z
G X H Yo LT
=2 ~ H — %X )
EBONITE Tuse S i
oI X 273" LonG H X
i
|

details of the non-microphonic valve containers and the IL.F.
A, on the detector valve container, connects to the
C, to the lower end of the secondary of the H.F. transformer (T also Cy).

J, to the high-frequency choke coil (CH,) and the mica coupling condenser (Cj).
L, to the coupling condenser (C;).

R, to tuning condcnser (C; and grid bias battery G.B.o). .
U and V are the upper and lower terminals of the neutralising con-

X and Z, to the earth terminal. Y, to the grid of the detector valve.

transformers showing the points to which
mica coupling cendenser (C; also C;). B, to the H.T.
Next, on the output

E, to the mica coupling condenser (Cs). F, to the grid bias

Next on the left is the container associated with the fourth valve. H

K, to the
M, to the H.T. terminal (+H.T.;). Q, to the top
S, to the tuning condenser (C, and the grid

The reference letters
istances and grid leaks are lightly soldered to the brackets.

undum paper laid flat on the bench.  There are five tubes,
each 4in. in length, for the aerial inductance, and four
valve contwiners, and a fourth piece for the H.F. trans
tormer secondary winding, 24in. in length. The Jiameter
of the special thin-walled ebonite tube is in each casc
23in. internal, and the thickness is less than 3/32in.
6B.A. screws and nuts, 1in. in length and countersunk,
are used for securing the tags connecting to the flexible
wires as well as for holding the hrackets which support the
resistances and are used for attaching to the baseboard.
B3
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The Motorists’ Portable.—

To screen the valves from mechanical vibration two rings
of ““ Sorbo ”’ rubber are attached to the inside walls of the
cylinders, and a pad just slightly larger than the inside

Wireless

orld i
sockets. No difficulty should be experienced in making the
eoils and valve containers ; there are no tapped holes, and
it is merely a question of accurately setting up the positions
for the brackets.

Completed valve containers as well as finished coils can,

3

mdiarublber

Sorbo ’
may be purchased in the form ot a bath mar. The-insid
walls of the tube should be cleaned with glass paper and
a little petrol, and indiarubber solution should be applied

Jdiameter is pressed into the base.

to both the ““Sorbo’” and the cylinder and allowed to
nearly dry bhefore sticking the rings in place. ‘The bottom
discs are held down Ly slightly protruding around the rim
at the bottom. The valve legs are connected across to the
tags by several strands of fine wire torming flexible leads
and covered with insulating tubing. Lo avoid the danger
of the plate socket coming into contact with the others and
thus burning out the filaments of the valves, it may be
thought advisable to slip pieces of rubber tubing over all

however, Le obtained made up in accordance with the
details given here. The outer surfaces of all tubes should
be finished smooth by rubbing down with emery or carbor
undum cloth. A winding space of just over 1§in. is occu
pied by the closed circuit inductance of the aerial circuit
transformer.  Actual direction of winding is immaterial,
though the overwoum! primary is in the same direction.
‘T'he ends of the winding are soldered to home-made double
ended tags cut from tinned copper foil or thin tin plate.
The aerial winding, which, by the way, is only provided
<0 that the set can be nsed for long-range reception on an

2 Y Yy N Yy — 2 g 13% - j
+ ' I
’TI'
yT ‘/QL OB Ué 1
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3 (=] €
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L . AO c @C 5 ‘
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7 | 8, '
t ©C ©(c
13% e, &
[ ]
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o) Lo 13— B 5 - 5 L+ 5 e 1%
Flg. 3.—Drilling details of the front panel. Sizes of holes : A, 3/%in. B, 7/32in. €, 5/32in. countersunk for No. 48.A. screws.

D, 1/8in. countersunk for No. 4 wood screws.

E. 1/8in. countersunk for No. 6B.A. screws.

The condenser holes are carefully set

out with the ald of the template supplied.

B Q
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elevated aerial, is carried on twelve plain or grooved
spacers of wood or ebonite. A rubber band round the
spacers holds them in position while winding, and the ends
are terminated on two 3in. 8B.A. screws with recessed
heads nutted in position at the end of one of the spacers.

‘The terminating points may be at the Lack of the coil ar

on the side remote from the H.T. stage. Alternatively,
a piece of ‘‘ Paxolin’’ tube similar to that used in the
intervalve H.¥. transformer may be secured by three
6B.A. screws and nuts at the lower end of the closed cir-
cuit winding to give support to the turns forming the
aerial circuit. £ this is done the winding should consist
of 12 turns of Nao. 26 D.S.C. wire, turns touching.

The H.F. Transformer.

The sketch should be carefully referrcd to when con-
structing the H.F. intervalve transformer with regard to

- Wireless
W@Fﬂ(ﬂ

MAY 11th, 1927,

clamped hard against the back of the panel by means of
two ““ H.ALH."" battery clips, one side ot each clip having
leen broken off.  The screening Liox is next secured in posi
tion by being clamped down under the fixing screws of the
variable and fine adjustment variable condenser.  The
holes for attaching the metal strap which grips the 3-volt
biassing battery should be marked off so that this part of
the box can be removed and completely drilled.  Eight
lioles are drilled in the base for screwing down to the
board, the hole in one of the corners being slightly dis
placed to hold the H.T. bridging condenser. Another hole
is required for screwing down the bridging condenser, as
well as another pair of holes adjoining the bridging con
denser terminals through which sleeving-covered No. 18
leads can freely pass.  Four holes are necessary for clamp-
ing down the valve container with §in. cheese-heade
6B.A. screws, as well as two more holes for the sleeving-
covered leads to the filament.

et =il

s

;I

Fig. 4. —Dimensional drawing showing the layout of the components on the baseboard.

the positions of the screws upon which the windings are
terminated. The secondary winding is wound on the
ehonite tube, and then the ““ Paxolin ** tube is placed in
position. It is secured at three points, in one place by
the terminating screw of the secondary, with a small nu
as a spacer, by the screw which holds the coils to the valve
container, using shaped ebonite spacers, and by another
screw and ebonite spacer.

Having first set the *“ Paxolin’’ tube in position it is
removed and wound with 32 turns of No. 42 D.S.C. wire
with a tapping point at the centre turn macle by twisting up
the wire and tinning it. In removing the insulation carc
must be taken to avoid (amaging the wire, and in using
“* Fluxite ”” as an aid to soldering any excess must be re-
ioved Lefore continuing 1o wind. The ends are wound
round the terminating screws and then soldered.

Little need be said as regards the making up of ihe
remaining valve containers, all constructional information
being gleancd from the drawings. The clips holding the
anode resistances and leaks should be tinned where they
engage, and subsequently soldered to the ends of the leaks
and anode resistances.

Assembling the Components.

With all components to hand the process of assembly

can now be commenced. I'irst the 15-volt grid Lattery 1s

Make sure that the two sides of copper box be
well down against the panel and haseboard, and see that
they do not become distorted when screwed in position.
The moving plates of the tuning condenser must swing well
clear of the neutralising condensers and the grid battery.
Two 1in. x in. Jiameter ehonite spacers are required for
attaching the panel mounted fine control neutralising con
denser.  These should be drilled for £in. at each end sn
that 4B.A. x }in. countersunk headed screws can be forced
into the holes. The positions for holes required in the
ebonite plate of the condenser are obtained Ly marking
through, using the front panel as a template. Before
attaching the 3-volt grid battery, the two cells should be
pushed out of their wrapper and a short flexible wire so!
dered across between the centre cap of the lower cell and
the zinc container of the one above. Mind that the metal
strap does not cut through the wrapper of this batterv, or
one of the cells will become short-circuited. A picce of
wire is also solidered to the underside of the lower cell
joining to the copper box, or alternatively a thin strip ol
springy brass can be attached to the base by the holding
down screw in the corner near by.

A connecting wire is clamped under the nut of the panel
mounted neutralising condenser and brought round to a
convenient position near the top of the Gambrelt condenser

B 10
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before placing the coils in position, also, a connecting tag
is secured to the frame connection of the tuning condenser
as well as a long double-ended tag or wire to the lower

Wireless
World
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condenser terminal to provide ready connection to the

3

o—t

b
l

as in the theory circuit.

Fig. 5.—The components in this practical wiring diagram carry the same reference letters
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tuning inductance.
With this done and the valve unit previously wired up
as much as possible, the assembly of the H.F. stage can
. be completed. To prevent breaking the

fine wire primary winding the lead which
connects to the terminal of the H.T.
condenser should be curved and of about
No. 28 gauge.

Every care must be taken in finding
the correct location for the hole in the
box through which the handle ot the
neutralising condenser protrudes.  The
position should be determined by
measuremen: [rom several edges, and at
this stage a hole can also be drilled
through the top of the containing
cabinet.

The aerial tuning equipment should
next be fitted up, and the connection be-
tween the lower end of the winding and
the frame of the condenser is made by a
long, narrow tag clamped down under
the corner bolt prior to fixing the coil in
position.  The lead which connects on
the lower side of the fixed plates to the
grid and neutralising condenser of the
H.T". unit should also be run before
securing the coil. As the L.I. equip-
ment is somewhat cramped the 13-valt
grid batterv should be left in position
while marking out the positions for the
holes.

Wiring Petails,

Belore the wiring up can be done a
seven-tag terminal strip must be made
up Irom a piece of {§in. ebonite,
slin. x $in., and attached a short way
in on the underside of the base. The
tilanient wiring is carricd out entirely
bencath the haseboard by joimning to-
gether the tags and the holding-down
screws of the valve containers.  The
H:T. wires also run on sleeving directly
to the bridging condensers. Interstage
wiring is effected by short bare leads,
using the practical wiring diagram as a
unide. Three batrery plugs connected
to short flexibles are required for con
necting the I..F. valves to the grid bat-
tery.  With the wiring completed and
checked the leads should be connected
up to the lilament hattery and next to the
high-tension hattery, and the set tested
on the usual aerial.

Testing Out,

The H.¥. valve is 2 P.M.sX, detec-
tor P.M.sB, first L.F. P.M.5, and
sccond L.F. P.M.256.  With Loth
neutralising condensers ar zero setiing
self-oscillation should occur when the
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IFig. 6.-——The arrangement of the battery leads under the bLaseboard.

Reference ietters have been added to shiow the continuaticn of

the leads above the board.

two tuning circuits are adjusted to approximately the
same wavelength.  'I'he potential applied to the H.F.
valve during test should he about 8o, (0 the detector 100,
a somewhal critical valve being required for maximum
signal strength, and 150 to the two 1..F. valves with
bias of 6 and 15 volts.

Tune in to the local station and screw down the
neutralising condenser just to the point where heterodyn-
ing ceases, and this position should approximately corre-
spond to that obtained when adjusting for the elimination
of the local signal with one of the filament pins of the
H.¥. wvalve disconnected. The Gambrell condenser

should be taken to the point where self-oscillation just
maintains when the tuning condensers are set to positions
near in the middle of the scales, fine adjustment being
obtained from the neutralising condenser on the front
panel.

For obtaining uniform stability over the entire tuning
range the primary and neutralising windings must be
identical 1n their inductance and capacity values, and as
these values change with the setting of the tuning con-
denser across the secondary it follows that they should
be equally influenced. In the modern Hazeltine neutro-
dyne arrangement a two-start winding is ewmployed,

though constructional difficulties are

209

encountered in adopting this arrange-
ment for amateur use. In this in-
stance the windings being of fine wire
vecupy limited space and are very
tightly coupled.

The atms in H.F. transformer de-
sign which have been fulitlled in this
instance are that resistance losses in
primary and tuned circuit have been
kept as low as possible by the usc of
a goorl secondary coil anid tuning con-
denser. The primary is of fine wire
to produce a conipact low-capacity
winding, its actual high frequency
resistance being of small account com-
pared with the resistance of the valve
with which it is series connected.
Next, that the tuned winding is as
' large as possibie, consistent with
covering the required tuning range.
Thirdly, that the primary to second-
ary turns ratio has been adjusted to
suit the impedance of the valve, limit-

Fig. 7.—Caljibration of the H.F. tuning condenser.
and slipped behind the dial.
holds good irrespective of the size of the coil.

be correct

The scale can be copied or cut out
As the condenser follows a logarithmic law, this calibration
It is only necessary to correctly set it as to
wavelength when tuning to the local station when the other markings will be found to

ing, as far as possible, stray capaci-

ties which might serve as a leak to

the radio-frequency potentials. keep-

ing the primary winding near the fila-

ment connected end of the secondary.
B 12
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2 ft. Ebonile tube, 21in. infernal dia., 3/32in. wall (Britanitia |
Rabber and Kamnpialicon Co., Ltd.).

Copper screening box (Wright & Weaire 740, figh Road, ‘
Tottenham, N.17). l

~

[

Calinet, 7% 24, 8yin., with filtings (W. E. Ma~si oid.,
Vindus Works, Windus Road, Stamford Kiil).

Eioniie penel, 724X }in.

Baschoard, G4 24in.

Pexclin tabe, Jin. dia. X Iin. long.

Peeiless 5-oim fixed esistors (Bedford Eleclrical Co.).

Neutrevernia (Gambrell).

Neutrodyne nicro-condenser (Ormend Engineering Co.). 1

Fixed condensers, 2 mfd. (T.C.C.).

Fixed condenser, 0.2 mfd. (T.C.C.). l

Fixcd condensers, 0.1 mica (T.C.C.).

Fixed cordenser, 0.0001 mfd. No. 620 (Dubiiier), ‘

Grid leais, Dumeiohm, 0.5 meg. [

32-henry choke (Pye).

[ T N N T T N

Approximale cost of complale equipmnent ..
PP i i

Having proved the connections of the set by local recep-
tion, distaut stations cen be tuned in by carvetfully rotating
the dials together, finally controlling any tendency to
self-oscillate by the eritical neutralising adljusiment af
the front of the panel.

As the tuning condensers follow a logarithmic law it
is possible to give the tuning scale of the sccond dial
irrespective of the actual size of the tuning coil. The
cale shown can be fitted behind the H.F. tuning con-
Jdenser and adjusted to read correctly on signals from

A

R R R T

the local station. This calibration will be found to be
closely correct for other settings. The calibration is
practically unaffecied by adjustments ol the neutralising
condenser, which does, of course, slightly alter the tuning
position of the aerial condenser. !

Test can next be made for local station reception, using
an earth wire and a short indoor lea:d connected to A,

B 13

| Aiode resisiaznce, 80,000 ohins (Varley Magnet Co., Ltd.).

| Anade resistance, 100,000 olus (Varley Magnet Co., Ltd.).

2 Cylden condensers, 0.0003 mfd. log mid line (Sydney
S. Bird & Sons).

Ethovernia dials (Buindept).

Valve pins.

pair Brackets, 54> 8kin. (A. J. Dew).

LR 8]

Ever-Reuady Q" ol (Portable Elec.
Light Ca.).

Ever-Ready, 3 V-type, No. 1839 cell.

Ever-Ready, 15 V. G.B. baltery.

Terminals (Igranic Elec. Co., Lid.).

16. 94 D.S.C. gireen wire.

doz. small stiff vertical grid leak clips.

Battery leads.

Screws, nuts, brass rod.

Sorbo rubber sponge. -

Wandes plugs, elc.

1y V-type

[ R ]

£14 . 10s. 0d.

The actual aerial on the car was set up by obtaining
two pieces of brass tube exactly fitling one in the other
4ft.and 3ft. in length.  When stationary the aerial may
he extended, giving improved signal strength.

Ignition Noise.

Farth connection is actually picked up by deriving the

flament current 1rom the car accumulator, making sure in

il

the case of a twelve-volt system that the three cells on
the earth-connected end of the batterv are used. On a
six-volt system it is better to run the leads directly to the
hattery rather than to pick up connection at the switch
hox, so as to avoid ripple and induction effects.

The three so-volt H.T. batteries can be probably
accommodated ncar the car accumulator, a five-wire cable,
well wrapped with insulating tape and passing through
a hole at the lower edge of the back of the cabinet, being

WWW. americanradiohistorv.com


www.americanradiohistory.com

Wireless
Waorld

If,

The Motorists’ Portable.—
used for the purpose. Connection to the aerial rod is
made by a thin lead passing acioss the top of the cabinet,

The magreto, sparking plugs and ignition leads mayv be
found 1o give rise to considerable noise when attempting
to oblain reception with the car in motion.
This interference is not due to sparking at
the points of the contact breaker on the mag
neto, ncither does it arise from the sparking
at the plugs, for with the engine running at
1,500 r.p.m. 56 sparks occur a second, pro-
ducing a constant low-pitched buzz. Inter-
terence, if experienced at all, will be found to

Fig. 8.—Constructional details of the cabinet
An ebonite bracket, as shown in the photograph at the beginning

and the aerial fixing.

of lh'is article, should be fitted to hold the aerial steady, though
holding only loosely to allow for differences in the vibration of
the body of the car and the running board.

be intermiteent. and is principally caused by brushing and
feeble sparking taking place through weak points in the
insulation of the leads to the plugs.  Rather than wrap-
ping the leads with lead foil or braiding it is better to
renew them to ensure perfecr insulation.

MAY r11th, 1927.

Tests on the Road.

The containing cabinet is built from 2in. mahogany
with a completely removable cover and finished a polished
black, as 1s usual in the case of car littings. Holding-
down clamps are made from lin. brass rod hooked at one
end and threaded to take lin. Whitworth wing nuts at
the other. Recesses in the top of the cabinet locate the
hooked ends.  These should be nickel-plated and are
quite inexpensive to buy.

Many interesting observations will be made journeying
through a suburban area and listening to the local station
with telephone receivers. Signal strength will be found
to vary considerably. and {rom tests made it is obvious
that reception is greatly improved when passing near to
an aerial to which an oscillating valve set is connected and
tuned to the local station. As the set is not used in an
oscillating condition, a heterodyne beat note will not be
set up, evidencing that it is essentinlly the oscillating sct
which is interfered with by other oscillators. When,
however, a receiving set was adjusted to create a hetero-
dyne note, that same note was picked up quite strongly by
the car receiver

Vibration may cause the dials to slip away from the
correct tuning position unless clamped up to give a some-
what stiff movement.

There is lirtle point in going to the trouble and expens
of building any set that is not in some way better than
previous sets. In this instance the writer takes the re-
sults given by the Special Demonstration Receiver! as to
its ability to bring in distant transmissions as a standard
for comparison. In building this set each of the parts
were interchanged with the equipment of the Demonstra-
tion Receiver and tested for comparative performance
before adopting them.

' Described in the issue of Felruary 16th, 1927.

Hackbridge, Surrey.

March 18th to 24th.

Brazil :—SB3 1AD, 1AT, 1AR, 1AV,
1AD, 1AW, 1AY. 1AJ, iBR, 1BQ.
1BL, 1B, 1IC. 11D, 2AB, 2AG, 2AR.

Extracts from Readers’

41F, 4IT, 41Z, 4JR, 418, 4LL, 40C,
40M, 4RW, 4RY, 4ST, 4TE, 4TI,
AWI, 5AAF, 5AKY, 5EK, 5JY, 504,
9AFX, 9AKK, 9CAJ, 9CPM. 9DHI,
9DO1., 95V, 9VZ, 9XI. Varions : —AQFE

2AV, 2AK, 2AX, T7AA. Chile :—SC ARDI, KEM. KDO, KTC, XUMT,
2AB, 2AS, 2BL, 3IJ. Argentine -—SA NESJC, NEBAF. The following heard on
\I'1, CB8, DE3, DW4, FEN8, (A2 LOgS, 20 metres :—RBrazil :—SB 5AB. Canada :-
11A2, HA3, HD4, JIE1. Uruguay : NC 1AR, 1CO, 1DJ. TU.S.A.:—-NIT
U 104, 1CH, 2AH, 24K. Bl T T e e e e 3AKG, 3BWT, 3CCH, 3PS, 4BI,
H. E. Smith 4DV, 4JR, 4QY. 48[, 7EK, 9ATFD.
(2BZW). 2AR, 2A8, 2BL, 3AG. Costa Rica:— 9AWRB, 9AXB, 9RBAS, 9BPM, 9CCA,
(0-v-1 Schnell) on 30-36 metres. NR  CTO.  Cula:-—-NQ 5BY. B8KP. 9CP, 9CXX, 9DPM. ORS, 9KV, OMLL.
Bristol Dutch West Indies --NT, 1P. Egypt :— (0-v-1). C. R. Pounting.
Pt . i1HF. French Afvica.—FQ P.M. French 5 | o
(March 20th to April 20th.) Indo-China :—AF HVA, 1B: Haiti:— Acock’s Green, Birmingham,
_Argentina :-—SA 'BA1, BR7. DB2. NT DCZ. India :-——AI 2KW, 2KX. (February 4th to April 4th.)
DES. DII5. DR4, DW4, EN8, FC6, Ttalian Lihva —FI ICW. Jamajca :— U.S.A. :—NU 3AlL, 3AFW, 3BW,
HAZ HAS: TIBL, HEL. 1ID4, HGL NI 217 Moexico ~—NM. 1J, 5B. 9AX, 9CN, 9SJ, 9BZ.  Drazil:—SB
Australia :—0A  2AY. 26W,  2MS.  Nicaragus :— NN M3Y. New Zealand - 1AA, 1AB, 1AK, 1A0, 1AW, 1B,
25A. 2SH, 2TM, 2WB, 2YI, 3AM. 0% 2.\E, 2BG, 2BR, 2BX, 2G.\, 1BR, 2AG, 2AR, 2AX. South Africa:—
SBQ. 3DC, 3RS, 3XO, 4BD, B5AN. 3AI, 4AA, 4AE, 4AC. South Afviea o  FO A3W, A3ZB, A6N,  Morroceo : —
oBGL, SHG, 5KN, 5LF, S5WH, 6MU. FO A3B, A3W. A4X. ABZ  A3ZX. FM 8MB, 8RGN, 8PMR, 8VX, OCRD.
7CW, 7HL.  Belyian Congo :—CBF2.  A6N. 3SR. Syria :—AR 8LTA. TUru.  Argentina:—SA CW4, HD4. Russia:
Brazil :—SL 1AF, 1AJ, 1AN, 1AO. guay :—SU 1AM, 1B, 1CD, 1CG, XU O05RA, 08RA, 09RA, 1VZ, 1UK.
TAR, 1AW, 1BA, IBR, 1BK, 1BL. ICX, INA, 104, 20K, 2BC. US.A.:— Canada:—NC 1BR. 1AD. 3JM. India:
1BO. 1BU, 1BW, 1BY, 1CA, 1CB, NU 3ABL, 3ACM. 3ADL,  3AHP, AIDCR. Uruguay:—SU 2AK. Syria:—
1CK, 1IB, 110, 1ID, 2AA. 2AG, 2AJ.  3AJH, 3AKS, 3AUYV, 3BCD, 3BQZ, AR 8LHA. Australia:—O0A 3DC 5WH.
2AL, 2aR, 2AU, 2AV. 24N, 2RG, 3CBV, 3CDS, 3CE, 3CJN, 3CP, 3DQ, New Zealund:—0Z 2AC, 2BX, 3AC,
2IB, 2IG, 3AC, 5AA, TAA, 7AB, 3EF, 3FZ, 3CP, 31U,  3LD, 3LQ.  4AM. Jamaica:—NJ 2PZ. Abyssinia —
AUX. Canada .—NC 1AD, 1BR, 3LU, 30W, 3QF, 3QL, 3QW, 3RE, FA FAl, FA2.  Tripoli:—FI 1CW,
2AX, 2BE, 2DO, 2FG, 3BT, 3FC, 3SK, 3SH, 3SJ, 311, 3VF, 4BK. 1TA. Iraq: —AQ 1DH.
3NJ, 3WAB, 3XQ. Chile:—SC 2AH, 4BN, 4CB, 4CK 4DB, 4FF, 4HZ, (0-v-1 Reinartz.) L. Davis, Jun.

B 14
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A Section Mainly for

NEUTRALISING.

The mistaken idea that the balanc-
ing or ncutralising of a receiver hav-
ing a single H.I".
s a (1ﬁ1r~ult matter seems to be still
prevalent. While special precautions
have to be taken wheun setting up a
two-stage amplitier, the balancing of
a single stage calls for no elaborate
procedure.

To carry out the operation, the
neutralising condenser is set at mini-
mum capacity, and the tuning con-
densers are rotated until the circuits
come into resonance. If everything
is in order, the H.17. valve will now
oscillate violently, as will be indi-
cated by the plodu(‘tlon of a rushing
noise in the telephones, or a hetero-
Jdyne whistle if the set happens to be
tuned to a station. The halancing
~ondenser should now be rotated until
this oscillation ceases. The next step
is to readjust both tuning capacities
and then to re-balance it necessary.

The aliove prozedure may be ve-
peated again if the set is not per-
fectly st.\ble Tt is, of course, easiest
10 adjust when hxtenmv to signals,
a5 under these conditions the presence
of oscillation is more easily detected.

Tt is as well to carry out the opera-
tion of balaneing a receiver with the
JLF. condenser set at approxi-
mately halt its maximum capacity ;
an adjustment made in this wa
should hold good over fhe whole
tuning range provided the sct
correctly designec.

1s

0000

» ALL-WAVE FOUR?”
TRANSFORMERS.
The amateur who has access to
a lathe may prefer to make his
own formers tor the coils used in the

R 15

amplifving valve

All-Wave Four” receiver.! The
method of construction shown in the
accompanying diagram vesults in
transforimers as eﬂccme as the ori-

ginals. ‘While they are easier to wind
by mechanical means, no other ad-
vantages are suggested.

A Pn\o]m cvlinder, gl,m long and
3in. in diameter, is fitted \\1th an
ebonite ring having an external dia-
meter smmble for insertion into one
end, and an internal diameter of
1gin. Six pins with soldering tags
(one is *‘ dead ), e spaced equally
on a diameter of 2}in.  An cbonite
cross-bar, which senes as . conve-
nient handle when changing coils,
<hould be fitted to the other end.

i1

. transforimer.

An interchangeable H.F

A suitable ebonite base, carrving
six plug sockets, must, of course, be
plonded It should l)e remembered

S e Wireless World,

April 27th, 1927.

www.americanradiohistorv.com

the New Reader.

that perfect contacts are essential in
an H.F. transtormer, so both pins
and sockets should be very carefully

chosen; the so-called ‘ banana
plugs, with spring sides, may be
found to be better than the mniore

common split pins.

In the illustration the lettering
against each pin indicates the ulti-
mate connections of the correspond-
ing snckets.

c000

MECHANICAL VIBRATION.

When trouble is experienced with
[..F. instability the cause may some-
times be traced to the transmission of
mechanieal vibrations from the loud-
speaker to the receiver. This 1s par-
ticularly likely to be the case when
hoth instruments are on the same
table, and, of course, the remedy is
obvious. The effect is comparable to
that form of howling which is pro-
duced bv the action ot sound waves
from the loud-speaker on the valves.

0O0OC

THE SELECTIVITY OF AN iLF.
AMPLIFIER.

One of the most certain and casiest
methods of iproving the selectivity
of a receiver \\1th the modern type of
high-frequency  transformer with

Titz 7 sccondary and air-spaced
primary and neutralising windings 13
to use an H.T. wnplifier, a valve
having a higher impedance than that
for which the transtormer is de-
awne(] Generally speaking, an im-
pctl'mu) greatly in excess of 350,000
oy 60,000 ohms is not recommended,
bt it should Le pointerl out that thr
published figures of 7o,000 or 80,00
ohms relating to a nu nbel of \al\e‘
1r present on the market may be

roucht down  considerably hy in
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creasing the H.T. voltage applied to
slightly more than the usual 120
voits. The valve should have a high
magnification factor, of some 30 or
+0; & number of suitable patterns,
which are usually sold for resistance
coupling, are on the market.

Great care must be tuken not to
apply an excessive grid-bias to these
high impedance valves ; certain types
have a special electrode construction
giving a ‘‘delaye’’ grid current, and

DISSECTED DIAGRAMS.

Practical Points in Design and
Construction.
No. 70 (a).—A Single-valve and
Crystal Reflex,
(Concluded from last week's issue.)

Wireless
Worrlld

their makers’ instructions to the effect
that no grid bias is required should
be observed.

0000

ACCUMULATOR CHARGE
DURATION.

It is an casy matter to ascertain
the length of time which a given accu-
mulator should last on a single
charge, provided the current con-
sumed by the valve filaments and the
capacity of the battery is known. To

MAY 11th, 1927.

obtain the working life per charge, it
is merely necessary to divide the
ampere-hour capacity of the battery
by the total current consumed. The
result will be in hours.

Certain batteries are rated in “* ig-
nition ampere-hours’’; in this case
the result as given by the above cal-
culation must be divided by two.
Fortunately, this misleading method
of rating (as far as wireless purposes
are concerned) 1s now almost obsolete.

The present series of diagrams is intended to show progressively, and in an easily under-
standable manner, the various points to which special allention should be paid in the
design of typical wireless receivers, and af the same time lo assist the beginner in mastering

the arl of reading circuil diagrams.

If ccmponents and values are carefully chosen, the
single-valve reflex receiver shown below is capable of operating a loud-speaker.

The

daia given apply to the normal broadeast waveband, on whicit all reflex receivers work
at their best.

Ll

@
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l f E:

3 m 2
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= ]
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L.'T. negative is earthed and the crystal is
connected across a part of the H.¥. trans—
former secondary., ‘I'he rectified output is
passed througn the primary of the L.F.
transformer. Note that——

‘ITE connection of the crystal to
j[ the transformer secondary is a
matter of great importance in a re-
ceiver of this description; untortu-
nately, however, it is lmpossible to
lay down hard-and-fast rules, as
everything depends on the effective re-
sistance of the crystal. The lower
this resistance the fewer should be
te number of turns across which it
is connected. A low-resistance speci-
men of galena may be joined to per-
haps the twentieth turn above the
earthe i end of the secondary, while

—=~the L.T. negative lead is common to
part of this circuit, and is at the low-poten—
tial end. The insertion of telephones, with
an H.F, by-pass condenser, completes the

recgiver, which, however

a perikon combination is often tapped
to the centre point. In practice, a
numbir of temporary tappings should
be made and the final connection de-
cided upon as the result of an actual
trial.

1t will be noticed that the lower
end of the H.T'. transformer sccond-
ary is joined to L.T. negative; this
me:nns that the low-potenttul part of
the H.T". circuit is definitely ** tied
down’’ to earth potential, with a
considerable  Imiprovement in  the
stability of the receiver.

WWW.americanradiohistorv com

~—may be¢ improved by the addition of

an H.¥. choke and a by-pass condenser C:

as shown above. Wnile not essential, this

modification generailv makes for easier
and more stable operation

A capacity of o.001 mfd. is suit
able for the by-pass condenser C,.

The H.F. stroke may be of a com-
mercial pattern, with an inductance
of some 40,000 or 350,000 micro-
henries ; it must be kept clear of the
other H.¥. coils, and should bLe ot
small diameter. The condenser C,,
which s, in effect, across the I..F.
transformer  primary, should be
chosen in accordance with the recom-
mendation made by the makers ot the
larter component ; a capacity of from
0.0003 to 0.001 is generally suitable.

B I6
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The
NATIONAL BROADCASTING COMPANY

of America.

How Unified Control is Rapidly Raising the Quality of American Broadcasting.
By A. DINSDALE.

ing Company made its formal bow over the air

to the great radio audience of the United States.
The formation of the company marks a logical step n
the evolution of roadeasting in the country of origin of
{he art as we know it to-day.

The objects of the company are to provide a truly
national broadcasting service which will bring within easy
range of everv inhabitant of the United States, wherever
situated, the very best
programmes it is possible
to produce.

Owen D. Young, a
member of the National
liroadcasting  Company’s
Advisory Council, said re-
cently : ““ Tt is quite ap-
parent that to a large
degree Dbroaccasting must
e national in scope in
order to give listeners the

@ N November 13th, 1926, the National Broadcast-

American broadcasting, as
wJjz, WGY,

kind of service they Sir John ways and means
should have. If the
National Broadcasting to an inlerchange of programmes.

Company can provide the
highest quality of pro-
grammes which exists in
the United States, no
matter where the point of
origin may be, and can
dissemiinate it completely
throughout the country so
{hat evervone can hear it,
no matter wherc he may
be, and if it can do this
without charge upon the
listener and without un-
fair discrimination be-
tween those tairly entitled
to use the facilities, it
will, in my judgment,
have rendered o creat service to the American people.”’

Merlin Hall Aylesworth, President of the National
Broadeasting Company, put it in another way in his open-
ing remarks at the company’s inaugural programme. He
cuid : ¢ The National Broadcasting Company owns only
one station, and that is WEATF in New York City. It
will manage stations WJZ in New York and WRC in
Washington. Using stations WEATF and WJZ as centres
of distribution. we are able to provide at least two net-
works ol associated stations throughout the United States
and so ensure a wide diversification of programmes. Our

is to British lisfeners.

inwportance, either from Arier

B 17

A Special Message from MERLIN H. AYLESWORTH,
President of the Nalicnal Broadcasting Company, I» British
Broadcast Listeners.

British broadcast listeners are already very familiar with our
broadcast fhrough Stations
and KDKA. These are
stations in the networks of the Nafional Broadcasting Comipany
that are the most often heard by British listeners.

Sir John Reilh has accepled our invitation to come over o
uration of our new building and
studios, and I hopz then lo have an opportunity to discuss with
whereby the Naiional Broadcasting

New York fo atfend the inaug

Company and fhe Briiish Broadeasting Corporation may proceed

If this can be arranged, and the enginzers of both institutions
can overcome lhe fechnical difficulties involved, we hope fo make
British Broadcasting as familiar to American listeners throughou!

fhe country, by means of our networks, as American broadcasting

There would seem lo be no rcason why sonie message of greal
ica or from Greal Britain, whicit

would be of infercst to the people of both couniries, should nol
be freely exchanged through the medium
by bath broadcasting organisalions.

object is to proside these stations with programmes ot
national scope and to distribute them to such other broad-
casting stations as may wish to take them. We shall,
however, endeavour to avoid duplication of programmes in
the same territory.”’

The writer was privileged to meet Mr. Aylesworth re-
ceatly while tiavelling on the same boat, and was fortu-
nate o being able to discuss matters at lirst hand and in
securing the special messige 1O The Wireless World
readers printed on  this
page.

M. Aylesworth further

(described  the  National
Broadcasting Company s
position by explaining

that, from a broadcasting
point of view, the N.B.C.
is to the local broadcast-
ing station what the Asso-
ciated Dress is to the Jocal
newspaper, from a news
distribution point of view.

The company has also
made arrangerents with
the leading clectrical firms
to prosecute still further
their researches into radio
problems so that they may
be able to make use of the
latest technical develop-
ments.

WEAF,
the four high-powered

of the facilities offered

Radio Advertising—the
American Attitudz.

And how is this
ideal svstem to he paid
for> Who will provide
the super-excellent pro-
grammes, since there is to
be no tax or other obliga-
tion upon the listener?

The answer lies in indirect advertising. In America,
as is well known, advertising has become an exact science
—_almost an art. Commercial and business interests will
eagerly seize upon every possible medium which can be
used to make known to the public their name and line
of business. The American public is used to this, and
does not mind the inclusion of broadcasting as still
another medium, especially when it gets something in
return—a fine programme. .

The advertisers, on their side, have discovered that
broadcasting offers an unrivalled medium for reaching,

WWW.americanradiohistorv.com
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in America, some six million homes, in a manner that
no other medium could possibly do. For this reason
Frank A, Arnold, Director of Development of the
National Broadcasting Co., says that ** commercial broal-
casting is the fourth dimension of advertising,”” the other
three dimensions being the newspapers, magazines an
posters, signs, etc.

To-day, thercfore, an American advertiser who wishes
to use the broadcasting medium engages artists and a suit-
able broadcasting station and Lroadcasts what is known
as the ““ sponsored programme.” His name (and some-
times that of his goods) will be mentioned as being re-

Wireless

MAY 11th, 1927.
World ’

Before the formation of the N.B.C., Station WEAF,
New York, was owned and operated by the American
Telephone and Telegraph Co., and WJZ was owned an
operated by the Radio Corporation of America. Both
these stations were linked up with a limited number ot
stations in other States, and these networks were known
as the Red and Blue chains.

In taking over the two New York stations the N.B.C.
retained the Red and Blue chains, and these have formed
the nucleus from which has grown a nation-wide network
of ““S.B.”’ on a gigantic scale, with alternative pro-
grammes available almost throughout. By that is meant
that an alternative programme of the highest quality, but
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Fig. l.—Land-lines used for the transmission of President Coolidge s address, Washington's Birthday, February 22nd, 1927, broadcast

by

sponsible for giving the radio audience an opportunity to
hear so-and-so.

When this plan was first tried out there was consider-
able outcry against it, for the ohviousness and sometimes
the blatancy of the announcement was unpalatable to the
listeners. To-day such announcements are made with
much greater unobtrusiveness and create no offence. As
Mr. Arnold puts it, * No one thinks less of Grand Opera
because it has its guarantors.”’

Extending the Networks.

Over $2,000,000 will be expended for bromtloastihg
talent alone in 1927 by commercial and business interests
sponsoring programmes over the National Broadcasting
Company’s networks.

the National Broadcasting Company through i

ts 42 associated stations.

of different character, is available. There are also avail-
able to most listeners, of course, the lesser low-powered
stations, providing more or less inferior programmnes.

The N.B.C. do not in any wayv desire to usurp a
monopoly of broadcasting. ‘Thev do not desire to elimi-
nate the small broadcaster. On the contrary they invite
competition.  The small broadcaster has his place. He
cannot afford to supply a high-grade programme, but there
are thousands of listeners who desire to listen to the class
of matter he has to purvey. The N.B.C. do not wish
to broadcast such matter, so that the two interests cannot
clash, and both may live without there being any question
of a monopoly.

It would scarcely be possible for one organisation to
hold a monopoly of broadcasting in a country so vast as
America, which has twice the area of Europe. The
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distance from New York to
San Francisco is about equal
to that bhetween the west
coast of Ireland and Moscow
Tt was at first anticipated
that the task of widely ex- | 7]
tending the Red and Blue 2
chains would take many ; .
months, but the country-wide -
demand for the opportunity |® — )
to hear the very lest artists AP L g 1
in every sphere speeded up
the process considerably.
lo date, over 100 stations
liave applied for the network
service, which, starting from
New York, extends north to = -
the Canadian border, south o I ;
to Florida and Texas, and | / [
west to the Pacific coast from
Seattle in the north to T.os
Anceles in the south.

How the Chains are
Operated.

CONTROL
OR"MINING"

2
MICROPHONES
OVER
AVDIENCE .

2
MICROPHONES
iN FLUES

1
MICROPHONE |
FOR
ANNOUNCER
BEHND

WINGS

3 E
MICROPHONES

v/
IN FOOTLIGHT

ORCHESTRA

PiT MICROPHONES:

PANEL -

To explain the operation

TO THE ‘N.BC' RED AND BLUE NETWORKS.

i the chains, let us consider
the Red chain, which uses
Station WEAL as the key
tation. ‘The complete network is shown in Fig. 1, and
covers a total line distance of sonie 10,000 miles. ‘The
tations are, of course, linked up by telephone lines, and
when the entire chain is in operation 400 engineers are
required to operate it. Half of ~this number are tele
phone engineers and half radio engineers.

Connecting up the special circuits, testing them and
making sure that they are kept free from noise and in
constant connection with each other occupies the attention
of the telephone engineers. The term ‘‘ special circuit ”’
<hould not be confused witlt the ordinary telephane cir-

Announcer’s control panel at the Natlona! Breadcasting Com-
pany’s Station, WEAF. This Instrument is situated in the studio
tself.

B 19

Fig. 2.—Arrangement of microphones for broadcasting a performance of * Faust ™ (rom the

Chicago Civic Opera I{ouse.

cuit. True, these ‘* special circuits’’ which are used
for linking up the Lroadcasting stations are telephone cir-
cuits, but they have heen cleared of all other traffic and
specially prepared to carry the wide range of trequencies
involved in broadcasting.

The ordinary American long-distance telephone circuit
may carry at the same time four or five telephone mes
sages, hesides numerous telegraph messages. liach of
these is fransmitted on a special frequency so that it can-
not interfere with any of the others, but a special circuit
between broadcasting stations can carry only the broad-
cast transmissions.

It must he equipped with special repeaters or valve
amplifiers, since the ordinary repeaters used in telephone
comniunication are not designed to cover at one time such
a wide range of frequencies. ‘The cut-off of the ordinary
long-distance telephone line and its associated repeaters
is at about 2,500 or 3,000 cycles. whereas a circuit for
broadcasting must carry frequencies up to about 8,000
cycles.

Starting from the studio of WEAF, programmes are
first carried by special telephone circuits to the Bell
System Building, at 24, Walker Street New York, where
:he central exchange is situated. At the same time they
are also sent by wire to the Bell Telephone Laboratory, at
463, West Street, on top of which building WEATF’s
aerial is suspended.

From Walker Street a huge network of lines radiates,
covering the entire country, and the outgoing programmes
are put on to the special lines of the Red chain. The
ramifications of these lines can best be followed by refer-
ence to the map in Fig. 1.

wWwWANamericanradiohistorv:ecom


www.americanradiohistory.com

svo0

The National Broadcasting Company.

At junct