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KINGS OF THE AIR

- Give your Set the power to bring in

MORE STATIONS ||

i you use a Screened Grid Receiver you can easily
widen your choice of programmes by filing a

Cossor S.G. Valve.

Due to their unique construction (including the
famous Mica Bridge) Cossor S.G. Valves are. ex
ceptionally efficient. They will definitely improve: the
performance of any well-designed Screened Grid
Receiver (A.C. Mains or Battery operated)—
increase its range and maintain a high degree of
selectivity.

Your deeler will tell you the type you need.

— | = COSSOR v

SCREENED GRID
VALVES

NEW REDUCED PRICES

Cossor 2-volt Screened Grid Valves

Fila- 1 Anod, A Conduc
node mp. onduc- .
Type Am':‘;: Yolcs oo Factor n?:j: g
218 S.G. 15 120-150 | 300,000 330 110 150
*220 §.G. -2 120-150 | 200,000 320 160 154
*120 V.5.G 2 120-150 | 110,000 —- 1-60 5%
220 V.S, 2 120-150 | 400,000 —_ 460 15/
Cossor A.C, Mains Screened Grid Valves q
Mutual
Type Purpase mped. FAa':::r Car:‘d‘:(- Price
majv.
. G o ] ki i i, *$MSG-HA Super H.F. Amp’n. | 500.000 | 1,000 20 e
To A. C COSSOR LID., Melody Depl., Highbury Grove, London, N.§ U o Super H.F. Amp’n. | 400.000 | 1,000 [ 25 1776 .
Please send me free of charge, a copy of the "m-cLA Super H.;. Amp’n, g% 750 ;;s :;:
= ; Ao Variable-Mu . -— -
4g-page Coisor Valve and Wireless Book B6.17. eV MSPEN-A [ HF. Pentode s - 0 H
*+MS/PEN H.F. Pentode - — 28 7%
| Variable-Mu g
5 “YHVOREN H.F. Pentode v i - e
............ P These Mains Valves have Indirectly Heated Cathode, 4 Voits, 1.4mp,
*These Valves available with or without Metallised Bulbs.
t Characteristics messured at 1's grid volts.
L T * * Stocked with Metzllised Bulb only. Q 31398
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ROUND the WORLD of WIRELESS

Anti-Fading Aerial Towers
ESULTS obtained with the specially
designed aerial tower used by the
Breslau high-power station having proved
so satisfactory, German engineers have
decided to equip the Frankfurt-am-Main
and Leipzig transmitters with one of the
same type. Over a test lasting several
months it has been found that the system
employed greatly increases the range of
the broadecasts, and that they have been
subject to less fading than with aerials
of a somewhat older construction.

Holland’s New High-Power Station
ANY listeners have reported recep-
tion of tests recently made on
1,875 .m. by a 50 kilowatt station
situated at Kootwijk, near The Hague,
and it was presumed that the trans-
mitter was to be placed by the Dutch
authorities at the disposal of whichever
organization would be using the wave-
length on July Ist. It is now stated
that although negotiations are proceed-
ing between the A.V.R.O. and the
Administration of Posts and Telegraphs,
so far no definite agreement has been

concluded for the loan of the plant.
Experimental broadcasts from this
station will also be carried out shortly
on 296 m.; they will be made in the
later evening hours at the conclusion of

the day’s programme.

Another Military Tattoo
'HE sound portions of the Tattoo to
be held at Tidworth on August 5th
will be broadcast in the National pro-
gramme. The display is on a large ;
scale and only ranks second to that !

r

regular nature. An attempt is now to
be made to induce the authorities to
provide capital for the installation of
a 20 kilowatt transmitter in or near
that city, or alternately, to grant a
concession to a native or foreign com-
pany to erect and operate such a station.
The actual power of 20 kilowatts is
limited to that channel by the Luccrne
conference. s

Weber, Dajos ‘Bela, and the Bal Musctte,
have performed before the B.B.C. micro-
phones. On July 18th, an opportunity will
be given of comparing them with a new
visiting dance band of the Café Chantant
variety. Its un-jazzlike rhythms will recall
pleasant memorles of evenings spent on
the “ continong.”

Vienna’s Extra Special Programmes
URING the period of the music

SERVICE!
Every. PRACTICAL WIRELESS
RECEIVER is made only from
parts which are available to the
public. Only those parts
actually used by our designers
are specified—no alternatives!
Every PRACTICAL WIRELESS
RECEIVER is Guaranteed to
give the results we claim under
a Free Advice Guarantee.
All readers’ queries are accurately
and helpfully answered FREE
OF CHARGE, and without
onerous restrictions!
Because of the unparalleled reader
servicewerender, PRACTICAL
WIRELESS has become the

LEADING CONSTRUCTORS’ WEEKLY

cecently given at the Rushmoor Arena
at Aldersho:

When Greek Meets Greek
PRARENTLY, to-day, when two Cireeks
meet, the conversation soon turns to
the necessity of a broadcasting system
in that country. The Lucerne Plan provides
a shared wavelength (499.2 m.) for Athens,
one for Salonica (373.1 m.), and another
for Southern Greece (233.5 m.), yet for the
moment there are but few signs of any
move being made by the Government in
the matter of the construction of stations.
A small transmitter was erected a year
ago by a group of amateurs at Salonica,
but its broadcasts have not been of a

New Relay for Dublin Listeners
FOR the benefit of owners of crystal
sets residing in the Dublin arca, the
old 1 kilowatt station has again been
brought into operation. It relays through-
out the day and evening the Athlone
broadcasts on 217.1 m. (1,382 kilocycles).
It is not expected that any alteration will
be needed in the Cork wavelength, as it is
anticipated that the separation, namely,
45 kilocycles, will be sufficient to prevent
mutual interference.

A Café Chantant Dance Band
URING the past year, many famous

orchestras, including those of Marek

L.

festival, held annually at Salzburg,
the Austrian station will relay a number
of special operatic performances’ and
orchestral concerts. These will open on
Saturday, July 29th (7.0 p.m., BS.T.),
with a_broadcast of Beethoven s opera
Fidelio, conducted by Richard Strauss,
sung by an almost all-star cast. Rossini’s
Stabat Mater will be found in the pro-
gramine advertised for Saturday, August
5th (8.30 p.m.), and on the following
evening listeners may hear Gluck’s
Orpheus and Eurydice, for which many
well-known continental artists have
been engaged. Mozart’s Magic Flule
is down for transmission on Saturday,
August 1215}1 (7.0 p.m.), and the same
composer’s Cosi Fan Tufte on August
18th. Finally, in addition to a number
of concerts, Helen of Egypt, a lesser
known work by Richard Strauss, will
be relayed at 7.0 p.m. from the Vienna
Opera House on August 24th. Although
80 far unannounced it is expected that
a number of Contincntal stations will
take some of these Austrian programmes.
Such an arrangement would prove an
excellent alternative for listeners in the
British Isles, as long as signals from the
Vienna-Bisamberg ‘transmitter remain
below par.
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Radio Svizzera Italiana
HE new transmitter on the Monte
Ceneri, overlooking Lugane, is perhaps
the most 1naccessnble station in the world
to visitors. Not only is the broadeasting
plant situated on the summit of a high
mountain, but, in addition, it is located in
a fortified zone to which entrance without
special authority is strictly forbidden. The
studios are in the neighbourhood of Lugano,
on the borders of the lake of that name.
After having tried various wavelengths,
such as 680 and 760 metres, which unfor-
tunately caused interference, the station
has now temporarilv settled on 1.143 metres.
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This channel will be retained, —barring
unforeseen eventualities, until January 15th,
1934, when broadecasts are to be made on

257 metres.

Why Germans Give Up Licences
CCORDING to recent statistics pub-
lished in Germany, although a number
of new licences have been taken
out there has been a falling off of
subscribers during the past few
months, As the Reichsfunk
was anxious to ascertain the
cause of these cancellations, a
special investigating committee .
was appointed. . It was found
that of each 100 former licence
holders, 4.9 per cent. were
frankly dissatisfied with the
programmes, 2.6 per cent.
maintained that reception in
their individual districts was
poor, 0.7 per cent. claimed
that outside interference marred
the wireless entertainments,
41.1 per cent. had to give up
listening through adverse finan-
cial conditions, and 50.7 per
cent., or over one half the total
number, put forward -vague
reasons for dismantling their
wireless apparatus. Apparently,
the present political character of |
the programmes does not suit

1{’

all radio fans, and in view of Jack 'Hulbert w
stringent measures taken against Bartholomew,"” from her new film ** Falling for You,” being made in
dissentients, the majority was the * His Master's Voice™ studios.
afraid to state the real motive for -is considered to be one of the best performances this faimous broad-

which licences were not renewed.

Broadcasts from Dutch and Belgian Coasts

\ JOTWITHSTANDING rumours pub-
lished in the continental press
regard to the closing down of the Ostend
Kursaal, this famous place of entertainment
will open again its doors and the Brussels
stations will relay its concerts several times
weekly. During the summer season, dance
music will also be heard from the Knocke-
Le Zoute Kursaal, situated somewhat higher
up the coast. In the same way musical
entertainments given at the Scheveningen
Kurhaus, Holland, will be broadcast at
regular intervals through the Huizen station
on 1,875 metres.

Salvage Ship and Submarine Telephony
HE salvage steamer Artiglio, which
achieved fame through its recovery
of gold ingots from the sunken s.s. Egypt,
has now added submarine wireless telephony
to its diving equipment. A specially con-
structed bell is lowered from the steamer
and contains an observer, who by ordinary
telephony and wireless apparatus can com-
municate simultaneously with both ship and
divers at work. This novel observation
post is capable of giving valuable informa-
tion and assists greatly in the search for the
treasure. It is reported that an attempt
will also be made to film the wreck through
the massive glass portholes of the diving
bell, in which powerful electric searchlights
can be installed.

The Future of Radio Luxembourg
T theLucerne Conference five delegates
fought hard to secure a longwave
channel for the 200 kilowatt super-station,

B

-
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alching Cicely Courtneidge’s record of ** Mrs.

PRACTICAL WIRELESS

-y
! INTERESTING and TOPICAL |
! PARAGRAPHS 1

but they failed to secure this greatly
coveted privilege. Although Luxembourg

refused tosign the agreement the transmitter
JACK AND ¢“MRS. BARTHOLOMEW.”

casting star has recorded.

is expected to give up the 1,191 metre wave-
length and work on 240.2 (1,249 kilocycles)
after January 15th, 1934. It is unfor-
tunate that the power in that position of
the waveband should be limited to 60 kilo-
watts, as such a restriction completely ham-
pers the organisers who were planning
publicity broadcasts throughout Europe.

SOIVE THIS?

Problem No. 44, |
Samuels rebuilt his receiver, using components
which had already been in use and which were
undoubtedly good. When the new receiver
was completed one of the variable condensers
was found to be of no use at all. It made no
difference to signals when rotated through the
complete scale, and yet, from the circuit, it
should have been quite critical in its tuning.
Ag’ already ‘mentioned, all components were
in order. What was the cause of the trouble ?
Three books will be awarded for the first
three correct solutions opened. Address your
envelopes to The Editor, PRACTICAL WIRELESS,
@eo. Newnes, Ltd., 8-11, SBouthampton Street,
Strand, London, W.C.2, and mark your
envelopes Problem No. 44, Last date for
entry July 24th.

LY

SOLUTION TO PROBLEM No, 43.

Gibson had worked out all the figures correctly, but
he had overlooked the transformer losses. The
resistance should therefore have been slightly smaller
than that which he chose, and consequently there
would have been a smaller voltage drop across the
mains primary.

The -following three readers received books in
connection with Problem No. 42 :—
Mr. H. 8. Francis, 179, Nelson Street, Norwich; Mr.
0, C. Ulthoft, Littlefield, Marlborough; Mr. Theo.

Dutton, 7, Brookfield Park, N,W.5,

This record, HM.V. B 4475,
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Germany’s Music Censorship
AS only non-Jewish composers of strictly
Aryan origin are permitted to figurein
the broadcast programmes, the authorities
have decided that these regulations must
also apply to all musicians, whether dead or
alive. Acting on this principle the broad-
casting studios have been forbidden to trans-
mit even excerpts from the
__ works of Offenbach.

' The Hilversum-Huizen Change-
Over
FROM July 1st, broadeasts
from the Hilversum studios
are being carried out on 1,875
metres, and from Huizen on
the lower wavelength. This
change:over of the transmitters
will last until the end of
September, 1933,

France and the Lucerne Plan
HE only longwave channel
given to France is that of
1,796 metres, which will be used
by Radio Paris, now included
in the State broadcasting net.
French listeners are not satisfied
with this allocation, inasmuch
as their high power broadcasts
will only be separated from
those of the Moscow 500 kilowatt
station by 8 kilocycles. In the
medium waveband all transmit-
ters foreseen by the Ferrié Plan
have been allotted fairly favour-
able positions, namely, Lyons
PTT (436 m.); Paris (PTT)
431.7 m. ; Marseilles, 400.5 m. ;
Toulouse PTT (386.6 m.); Limoges, 328.6
m. ; Grenoble, 309.9 m. ; Rennes-Thouries,
288.6 m.; Bordeaux PTT, 278.6 m.;
Nice-La Brague, 253.2 m. ; Lille, 247.3 m.
and Montpellier, 224 m. All stations except
the last named, of which the power is limited
to 30 kilowatts, may transmit with an
energy not exceeding 60 kilowatts.

Manchester Airport

IMILAR to Croydon and Heston,
Manchester now has its own airport
from which wireless telephony transmis-
sions may be heard. The call letters are
GEM, and the wavelength is 870 m. (345
ke/s). Morse transmissions are carried out
on 900 m. (333 ke/s).

American Amusement Tax

IN view of present economic conditions in

the United States, the American
theatre industry has put forward a proposal
to the effect that radio receivers should be
taxed to the same extent as seatg in the
theatres. Managers contend that 1t would
be fair to enforce an amusement fax on
broadcast entertainments,

Wireless for the Blind

URTHER orders have been placed
with Messrs. Burne-Jones and Co,,
Ltd., of 296, Borough High Street, London,
S.E.1, for wireless sets for the use of the
blind. These comprise single valve, two-
valve. headphone, two-valve loud-speaker,
two-valve screened grid, and three-,
valve screened grid sets. :
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AUTOMATIC TONE COMPENSATION

A Method of Counteracting the Distortion Normally Introduced by the Use of Reaction:

Theoretical and Practical Details are Civen in This Article.

omedroa .
VALVE HOLDE

-~

TO REACTION
TERMINAL ONTUNER

0003 Méd DIFFERENTIAL
CONDENSER

the practical wiring details for the arrangement shown in Fig. 4

N this machine age, as it is some-
times called, every possible opera-
tion . must be performed auto-

matically and without effort. In radio we

100Q.

HT+

HT-

VANEBENTUP ™M

Fig. 5.— This

dlagram shows

6,400 cycles per second (this is approxi-
mately the range of frequencies covered

by a first class loud- speaker) when no

reaction is used. Curve ¢ B,” on the other

hand, represents the

[
90

response of the same
set and speaker when

\

3
N

7 reaction is ‘““pushed ”
its limit. It is

to
\3‘\—, obvious that in the
= G

latter case the higher
notes, especially those

N

P

having a frequency
of more than 1,000

®
o
N

cycles, are very much
reduced in intensity.

SLI NS

This explains the
rcason why distant
stations, for which it

ol
(9]

is necessary to apply
a full measure of

PERCENTAGE RESPONSE.

»
o

reaction, are often
badly  muffled” or

3

“ boomy ’—the higher
notes cannot be heard.

o

Tone Control
In a recent article

8

S0 100 200 400 800

AUDIO FREQUENCY (CYCLES PER SECOND)

1.—Curves which show the response of a receiver lo various
audio-frequencies ; they are fully explained in the text.

Fig.

have automatic volume control, automatic
grid bias, automatic tone compensation,
and 8o on.

It is the last-mentioned device I wish to
deal with in this article, for it is one which
has received a great deal of publicity
recently. The scheme is intended to
prevent the distortion brought about by
using reaction, particularly when listening
to distant stations. It has been explained
in these pages before that as more reaction
is applied to a set, selectivity is increased
and, In consequence, there is a certain loss
of the higher musical notes. This point
‘is illustrated in a simple manner by the
graph of Fig. 1, where curve ““ A’ shows
the percentage response of a good receiver
to various musical notes from 32 cycles to

3200 o400 in PrACTICAL WIRE-
LESS,

“ Tone Correction
and Tone Control,”

OO

entitled Tone OOMDENSATING
CONDE

Full

By FRANK PRESTON, F.R.A.

AUR DIELECTRIC
‘OIFFERENTIAL
Fig. 6.—This shetch shows how the
moving vanes of an air-dielectric
reaclion condenser can be made to
short-circuit” with one sel of fixed
vanes when the condenser is sel to
ils zero position.

SOUD DIELECTRIC
DIFFERENTIAL

Fig. 7.—A method of short-
circuiting the vanes of a solid
dielectric reaction condenser.

former or other device which could be
arranged to reduce the strength of low
notes so as to make the response of the
receiver more uniform to the full range of
audio frequencies. The result of using a
tone control device is represented by curve

3 in Fig. 1, from which it can be seen
that the set’s response to the lower fre-
quencies is reduced so that the overall
response is similar to, but less than, that
given when reaction is not employed. It
is inevitable that there should be a certain
loss in volumie, but this is more than off-set
by the better quality of reproduction or,
more accurately, by the better tone-
balance, obtained. The loss can, however,
be very largely made good by the substi-
tyution of an L.F. transformer of higher
step-up ratio.

The method of tone-control just referred
to is perfectly satisfactory in practice,
but has the slight disadvantage of requiring
an extra knob for its operation. Moreover,
a certain amount of T.C. adjustment is
necessary for each position of the reaction
condenser, and the correct setting is
dependent to a large extent upon the * ear ”’
of the operator.

(Continued overleaf)

TO?FE‘ COM PEN SATI NG

i

it was pointed out l

that the above-

: S HT A
mentioned difficulty i |
might quite easily be H.FC. ! |
overcome by the H 1
use of a special ! |
tone control trans- H !

DET. ! |
i Jj I
< :4 |
1
#ggc \
70 |
ReacTioN| | |
. - - SIHT~

<_REACT 1ON
WINDING

Fig. 2.—This circuit shows the basic idea of a
reaction compensaling device, where a vari-

able condenser is used to reduce high-note emphasis produced by using reaclion.
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HFC,

GB~

iy

TONE COMPENSATING
TRANSFORMER

B_ DIFFERENTIAL
~<—CONDENSER .
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the H.T.
battery. We
H.T+ can see that
as reaction
is increased
by rotating
the moving
vanes M
into mesh
with the
fixed ones A,
the capacity
between M
and B is

—

-

REACTION
WINDING.™

Automatic Compensation

Automatic tone compensation, or tone
balance, to which reference was previously
made, aims at simplifying the latter scheme
80 that the correct degree of compensation
is automatically provided by the reaction
condenser without the necessity for any
further control. For its proper functioning
it depends upon the use of a special Tone
Compensating Transformer which has lately
been put on the market by Messrs. Varley,
and also by Messrs. Radio Instruments.
This component is designed to give emphasis
to the higher notes, and so to compensate
for the loss in this direction caused .by
applying reaction, Thus, when reaction
is advanced almost to the point of oscilla-
tion the transformer ensures that the
frequency response shall be like that
represented by curve ‘‘ A,” or, in other
words, the same as obtained with a normal
transformer when reaction is not used.

The Basic Idea

The only ‘ snag " is that the reproduction
of a set using the transformer would become
high-pitched when reaction was slacked
off. But we know that high-note response
can be reduced by connecting a.condenser
across the transformer primary, and it is
obvious, therefore, that if a variable
condenser were wired in a parallel with the
primary winding and so arranged that its
capacity were increased as reaction is
reduced we should have a fully self-com-
pensating arrangement. This basic idea
is shown in the circuit of Fig. 2 where
scparate variable condensers are used for
reaction and tone-control. If these were
ganged together so that the capacity of one
were increased at the same time as that
of the other were reduced we should obtain
exactly the desired effect. On reflection
it can be seen that instead of connecting
the tone-control condenser directly across
the transformer primary it could be joined
between one transformer terminal and
earth as shown by broken lines. The
condenser would still be in parallel with
the transformer since the second connection
would be completed through the high tension
battery.

This would be a workable arrangement
if we could obtain a suitable two-gang
condenser, but we can’t, so a different
scheme must be worked out. Peculiarly
enough, the final arrangement brings us
back to the usual differential reaction
circuit of Fig. 3. It is not difficult to see
that this is precisely-the same as Fig. 2,
because one half of the condenser (com-
prising the moving vanes M and the fixed
ones B) is actually in parallel with the
L.F. transformer primary, the circuit
being completed on, the one hand through
the H.F. choke, and on the other, through

Fig. 3.—This is a modified and simplified
Jorm of the circuit represented by Fig. 2.

>HT-reduoced.
Conversely,

action is
. slacked off,
the capacity between M and B is increased.

The Final Circuit
In the circuit of Fig. 3,-then, we have a
system of automatic tone compensation,
and, provided that the capacities on the
two halves of the differential condenser
were suitably chosen, the idea would be
perfectly satisfactory.  Unfortunately,
though, the capacities are always equal
in practice and, whereas, about .0003 mfd.
is correct for reaction control, it is quite
insufficient to reduce the high-note response
of the special transformer when reaction
is completely ‘ off,” the .capacity actually
required being about .01 mfd. A further
modification is therefore necessary, and is
shown in the circuit of Fig. 4; a fixed
01 mfd. condenser is inserted in series
with the fixed vanes B of
the differential condenser and -
earth, whilst the differential

when re--

July 22nd, 1933
condenser is of the air dielectric type it is
only necessary to bend the corner of one
fixed vane as shown in Fig. 6, but with
bakelite dielectric components a different
method must be employed. The exact
alteration will depend very largely upon
the construction of the particular condenser
in use, but the method illustrated in the
sketch of Fig. 7 will apply in most cases.
A short length of 18 gauge tinned copper
wire is flattened out at one end (by striking
it with a hammer) and wedged between
the edges of two fixed vanes. .The other
end of the wire is attached to the terminal
corresponding with the vanes.to which the
short-circuit is required. The wire must be
inserted so that the moving. vanes do not
make contact with it until they are almost
fully meshed. It is very important
that the short-circuit is made to the proper
set of vanes because otherwise the H.T.
battery will be shorted; the terminal
indicationsin Figs. 4, 5 and 6 will make thig
point quite clear.

Operation of A.T.C.’

Very little remains to be said in regard
to the operation of a.receiver incorporating
the reaction tone-compensating scheme
described, since it will be exactly * as you
were.” The differential condenser provides
reaction in the usual manner and tone-
balancing is perfectly automatic; as
reaction is increased the transformer gives
additional amplification to the high notes
due to the capacity across its primary
winding being reduced.

When a pick-up is connected in the grid

TONE COMPENSATING
TRANSFORMER

condenser is made to short-
circuit when in the *full-
off ” position. In consequence
of this the .01 mfd. condenser
is put in parallel with the per
transformet l
primary

when the

reaction

condenser is

HECH

aB-

LF

DIFFERENTIAL:
CONDENSER.

Wos 0 ‘

reduced toits

“ minimum & ! HI.

setting. [
Having REACTION Fig. 4—The complete automatic tone-

arrived  at WINDING. compensating circail described on this page.

the final and_ ™ i
satisfactory circuit we can consider its appli-
cation to our sets. As a matter of fact, it
can be used with any type of receiver by
making very few alterations, and the
practical wiring connections are clearly
shown in the sketch of Fig. 5. To obtain
full benefit from the scheme it is necessary
to employ one of the special tone com-
pensating transformers mentioned above.
The idea is not by any means useless,
however, even when an .ordinary trans-
former is used, but then the fixed condenser
should have a value not in excess of .005
mfd. The most suitable capacity will
depend upon the actual transformer in
use, and so it will be advisable to experi-
ment a little in this respect.

Differential Condenser Modifications

‘It was stated before that the moving
vanes of the differential condenser must
make contact with one set of fixed ones
when they are fully meshed with them.
Although it is possible to buy a condenser
specially designed for this purpose most
readers will wish to use existing ones, so a
few notes in respect to the necessary
alteration will be helpful. When the

circuit of the detector valve a certain
amount of tone control can be obtained
by means of the reaction condenser, but,
in general, it is found that best results are
given with the condenser in the ‘' full
out ”’ position. That is when the moving
and one get of fixed vanes are short-
circuited.

The Ferrié Plan.

HE French parliament has adopted the
plan for the reorganization of the broad-
casting system ; it was devised by the late
General Ferrié, By this scheme, France
will possess at least six high-power trans-
mitters, namely, Paris (120 kw.) ; Toulouse
(120 kw.) ; Lyons (90 kw.) ; Nice (60 kw.) ;
Marseilles (60 kw.) ; Rennes (120 kv.) and
Lille (60 kw.).

‘¢ Ostar Ganz Valves >’ : Change of Address

S and from June 24th all communica-
tions for Mr. Eugen Forbat, Sole
Distributor for the  Ostar Ganz High
Voltage Mains Valves” and Rectifiers
should be addressed to : 28-9, Southampton
Street, Strand, London, W.C.2.
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Fiz. 2—An aerial arranged close to a Iead
roof and guttering.

FEW years ago when a valve set was

a lnxury and the majority of listeners

were content with a crystal set,
outside interference was practically limited
to atmospherics, unless you were unfortu-
nate enough to be situated close to a badly-
adjusted electric motor or flashing lights.
Nowadays, using the modern super-sensitive
valve set, inteiference picked up from
outside sources has increased tremendously.
Quite apart from atmospherics, with their

terrific crashes or low grumblings, according’

to the time of the year, some listeners are
contmuously receiving crackles, bangs, fry-
ings, and a multitude of other unwanted
noises,

‘The first search for the cause, of course,
should always be made in the set, for a
loose wire or a bad connection, or even a
broken-down transformer or loud-speaker.

’Ware Fractured Wires

Digressing for a moment, it is remark-
able to find that many listeners fail to
locate the source of frying noises or crack-
lings in a broken-down transformer or loud-
speaker because they take it for granted

that if they can still hear signals at all
those components are beyond reproach.
{This, however, is not the case, as signals:
can often be heard when wires are broken
or disconnected, although probably at a
- ‘much ‘lower volume. -- Another soutce. of
crackles that are often. mistaken -for
atmospherics -because the trouble dis-
appears when the aerial is disconnected; 1s

a fractured wire in a stranded wire aerial.
'ThlS is likely to be more troublesome if the
aenal is insulated with enamel.

Of course, there are many unwanted
noises over which one has very little or
no control. If you are unfortunate enough
to live near trams or electric trains you are
almost certain to have a series of crackles
each time a tram or train passes that you
‘cannot entirely get rid of. In some dis-
tricts the tramway companies have fitted
a device to each tram to obviate the
trouble, but the majority of trams in the
country still disturb the ether to a greater
or lesser degree. Noises from trams or
trains can sometimes be considerably

Precautions to Take Effectively
to Cure the Trouble.

By R. P. COLE

lessened by running the aerial at
right angles to the wires or lines.
Always “remember that a large
amount of pick-up of R.F. energy
comes from ob]ects in close proximity
to the aerial.

Aerial and Lead-in Hints

Three or four years ago it was the
recognized practice to make the aerial as
long as possible within the prescribed limit
of 100 feet, including the lead-in. Now,
however, in order to attain greater selee-
tivity the length is seldom more than 50
or 60 feet, and very often considerably
shorter than that. In erecting these short
aerials with their comparatively long leads-
in the same care is not always taken as
previously. The result is that long leads-in
run close beside metal pipes and aerials
often extend over metal roofs or alongside
gutters, a§ghown in Figs. 1 and 2, and the
plck -up from these conductors of disturb-
ing H.F. currents, which produce the
crackles, is greatly increased. The lead-in
should therefore be kept as short as possible
consistent with a high aerial.

ight Fittings
ppens that-a persistent

Faulty Electric .
It sometimes

crackle ‘or frying noise will be heard at’

definite "periods, while at other times
reception is free from interference.
making certain that the trouble is naot due
to a loose wire or faulty component in the
set, the search for the source of the inter-
férence must be continued outside. When
there is a loose contact somewhere in the

mains circuit, a small spark keeps jumping’

This sets up a’
series of damped oscillations. very much’

across the’ loose points.

like a miniature spark transmifter of mo
very definite wavelength. The recéiver
responds to these shock signals in the
same way as it, does to atmospherics. - A
badly-ﬁttmg electric-light bulb or a faulty
contact in a sthch will
annoying noise in the loud-speaker, although
the light may apparently be burning with
its. usual brilliancy. The spring-loaded
contact pins_in a lampholder are apt to
become stuck up, and the connection with

 Fig. 3.— A
jammed con-
tact pin causes
bad contact.

F ig. 4. -, A C
faulty split pin.” c&a

Fig.

After’

create quite an

l—Aerial “and lead-in running dose to
gutter and rainpipe.

the lamp is then very loose or not made
at all (Fig. 3). In damp buildings the
contact  springs of tumbler switches often
become corroded. This corrosion tends
to prevent good contact being made when
the current is switched on. In some of
the cheaper makes of switches the spring
contacts become loose, or are easily bent,
‘with the same result. The only way of
tracing such faults is by the process of
elimination.

Due to the comparatively heavy current
taken by electric radiators, the spark taking
place at a loose contact in this circuit can
be quite large, and will in time probably
burn the insulation of the plug or switch,
as the case may be. Sometimes a sw 1tch
or plug will be found to be quite hot after
the radiator has been in use for a long
period.

Another sourcé of interference due to
loose connections is to be found.in the
fuse-box, although this is not 80 _common
as the faulfy switch or lamp contact. The
wire used for fuses is made to * blow ”
when a certain current is reached, for
instance, 5 amps. or_10 amps. Actually,
it burns away, due to the heat set up in
it by the excessive current. However,
when lower currents are passed through
the fuse wire it stands to reason that the
wire will warm up. With the increase
in temperature the wire expands and,
under the ternmiinals, its shape is dlstorted
and flattened because the expansion can
only -take place outwards. The opposite
action “takes “plice wheén the current is
switched off and the wire cools again.
The wire contracts but does not regain
its original shape under the binding ter-
minals (Fig. 5). When this procedure has
taken place a number of times the wire
becomes loose under its terminals, and
the result is a loose comtact where slight
sparking will sometimes take place. The
remedy is obvious, and is simply to tighten
the terminals that hold the fuse-wire.
You will possibly find that each terminal
will allow of half a turn, whereas they were
grew(riiously tight when the fuses were first

xe

Should the contact become very bad
through corrosion or for other reasons,
a variable resistance is ‘produced and
when a light is switched on the sudden rise
in current will cause any other lamps
that may be alight to momentarily drop
in britliance.

(Continued overleaf)
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(Continucd from previous page)
Eliminator Hum

When an elim-
inator is used
the mains often
give rise to hum
that is difficult
to get rid
of. In many
sets the
schiminator is
placed directly beneath the set itself,
which is mounted on a wooden base-
board. It is a. good plan to place an
earthed sheet of copper foil underneath the
set to screen it from the eliminator. Another
simple expedient, which sometimes works in
A.C. sets, is to turn the mains transformer
round, or even move its position altogether..
This has been known to completely cure
hum trouble. With positive side earthed
D.C. mains it is often very difficult to
entirely eliminate hum, but a thorough
gystem of screening (t.e., the coils, valves
and eliminator) can work wonders. Above
all, make certain that you are not trying
to get more out of the eliminator than it
i8 designed to supply. This would certainly
produce a hum.

Apart from mains interference caused by
hum, a large amount of H.F. interference
is induced into the set viz the mains.
It has been estimated that this is as high
as 90 per cent. of the total H.F. inter-
ference. The smoothing equipment of the

Fig. 5. —A loose wire in

eliminator will in
- many cases be suf-
ficient to prevent
these currents from
reaching the set,
and will effectively
short them to earth.
It is extremely im-
porflant, theé‘éafore,

_ to have as efficient
b el an earth as possible.
The earth lead should be of heavy gauge
wire, insulated for preference, and whenever
possible soldered to a buried earth. The
wire should be kept short.

By paying careful attention to the
efficiency of the earth much of the H.F.
interference can be kept from the set.
If the trouble is still excessive it may
be necessary to insert an interference filter
in the mains. In some houses the metal
conduits are not properly earthed, or not
earthed at all.

In these cases it is essential to prevent
the H.F. currents reaching the wiring
system of the house at all and in order to
accomplish this the -interference filter
should be inserted in the mairns immediately
after the electricity company’s meter.
As the chokes used will in this case have to
carry the entire current to be used in the
house, they must be made of heavy wire.

No hard and fast values can be set
down for the conmstruction of the filter.
The constructor will have to decide the
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» best values in each individual case by tho
trial and error method.. The following
details will give somd :idea ‘to work on.
For the chokes wind 80 or 90 turns of No.
20 gauge enamelled copper wire on 2iin.
diameter paxolin formers. ¥ +The fixed
condensers must be of the non-inductive
type, and to commence with try a capacity
of 2 mfd, but again the best results may
be attained with condensers of considerably
less or even twice this capacity. (See Fig. 6).

Finally, prevention of interference at
the source is better and wusually simpler
than attempted cure in the set. If you
can trace from whence your interference

OOUOOU‘T—-‘
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Fig. 6.—An mierference
filter circuit.

emanates, the Post Office will be only too
pleased to give advice regarding its pre-
vention. Always be suspicious of such
electrical equipment as. motors, lifts,

illuminated advertizing signs and in fact

anything that makes and breaks the
circuit during its operation. The Post
Office automatic telephone dials have
even been the cause of trouble.

UITE a lot has already been written

regarding the new types of coils,
: but it seems that some confusion

exists as to the differences between them.
It must be apparent to everyone ‘that
Ferrocart is a registered name, and a
material which is used, at the moment at
.. least, for only those coils manufactured by
the Colvern Company. This material, the
invention of Hans Vogt, was the ongmal
core- for modern iron-core wireless coils,
although by no means the first * dust-
core.” The composition of these cores, as
already pointed out, consists primarily of
powdered iron, and in the Ferrocart material
a most interesting manufacturing process
is employed. A narrow strip of paper is
passed through a machine, and the iron
powder is deposited on this paper. By
means of combs and magnetic devices the
iron powder is dxstnbubed Jn such a way
that the iron particles are “ lined up ” and
so arranged that eddy currents are com-
pletely avoided, and all the particles point
one way. Fmally, the core is built up to

The
new Varley
Nicore tuning coils ;
they - are available
a3 single, double, and iriple-gang units.

YT

IRON-CORED COILS |

A Brief Explanation of the Differences ;
Between the Cores Used in the Coils §
Which Have So Far Been Produced. :

By W. J. DELANEY. ?
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the reqmred thickness by placing the paper
in layers and binding with a suitable
medium. The finished core is thus lami-
nated and consists, in effect, of alternate
layers of paper and iron.

Igranicore

In the Igranic coils an entirely different
method is employed, and the finished core
material is of a more solid nature than the
Ferrocart It is, in fact, indistinguishable
in appearance from ordmary bakelite. In
this case the iron powder is mixed, in a
most complete manner,
with ordinary insulating
N\ material, and the pro-
cess employed ensures
that the mixing is so
complete, and the iron
80 equally distributed,

tha.t when ﬁnally
| ““cooked” and ready
{ for assembly into a coil,
an individual strip
may be removed and
replaced without any
variation in the in-
ductance value of the
coil. This is certainly a very
high standard, and assists great-
ly in the manufacture of accu-
rately matched coils.

Nucleon

The material used in the Wearite coil is
known as Nucleon, and this material has
already been described in our pages. (See
page 251 of PracricAL WIRELESS dated
May 6th, 1933.) :

The new Wearite Nucleon iron-core tuning coil.

Varley Nicore

In the Varley Nicore, the manufacturcrs
have developed their own material, which
differs from Ferrocart and is independent
of that invention; quite naturally each
manufacturer has ideas of his own which
are included either to simplify the process
or to enable a different degree of per:
meability to be obtained.

It is not desirable, at the present stage,
to give full details concerning the individyal
processes, as complete pa.tent protection
has not yet been obtained in the majority
of cases, but it has been thought’ worth
whlle to give the above brief descriptions
in order that any confusion which might
exist regarding the similarity, or otherwise,
of the various cores may be removed.
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MAKING A SerentuMm CELL

NEXT WEEK: USING SELENIUM CELLS

] O be able to close doors, to open
i windows and to ring bells by the
T agency of a ray of light seems to
savour of magic ; nevertheless the amateur
.can do all these *‘stunts” and perform
countless more  apparent miracles when
aided by a selenium cell.

The construction of such a cell is
well within the capability of any
amateur radio enthusiast; moreover,
when he has grasped the idea of its
working there is no doubt that he
will be encouraged to design gnd
make special types in an attempt to
pecure maximum sensitivity.

1
The Chemistry of Selenium

b Selenium is of course an element,
and lies midway between sulphur and
tellurium in the classification of ele-
ments according to the periodic system.
On account of its position in' this
group we can assume that it is *‘ almost
‘a metal’” and that it has properties
similar to those of sulphur. On investi-
gation we find our assumption to be
correct. We perceive, for instance, that
seleniumr in ocommon with its lower
‘neighbour sulphur, may occur in a variety
of allotropic modifications. The most
familiar form is that of the grey semi-
metallic selenium obtained by slow cooling
‘of the heated element. This is insoluble
in carbon disulphide and exhibits light
pensitive properties. Sharply contrasting
with it is red precipitated selenium—a
variety insensitive to light and
freely soluble in carbon disulphide.

On heating, selenium melts and
then boils. Its vapour has a char- //

acteristic, unpleasant odour which gpee enps

WAXED IN
« Readers who have read articleson posiTioON

resembles rotting vegetation.

chemistry  will recollect that a
mixture of iron filings and sulphur heated
together combine to form ferrous sulphide
which in turn liberates sulphuretted hydro-
gen gas on treatment with hydrochloric
acid. Selenium behaves in an identical
manner forming first ferrous selenide and
then reacting with acid to yield an evil
smelling poisonous gas—hydrogen selenide.
¢ Red precipitated selemium is made by
dissolving selenium in warm nitric acid,
cooling the solution and then passing
‘sulphur dioxide gas through it. Red
amorphous selenium is thrown out as a fine
powder.

At this point we may leave the chemical
aspect of the substance and turn to a
consideration of its light sensitive properties

MICA

FOIL

I

d TERMINALS o)

Fig. 3.—So called condenser type cell (coat-
- ing omitted for clearness).

FREE ENDS

!By J. R FENNESSY

% and H. WELTONJ’

- WINDING OF TWO

J‘( PARALLEL WIRES

WAXED Fio|.=A cell ready to receive

IN POSITION. its selenium coating.
—properties which for years attracted
research workers who sought to turn them
to account in television systems.

Light Sensitivity

Many years ago an engineer engaged in
development work at a cable station
discovered quite accidentally that the
selenium rods he was using as high resist-
ances in the cable system showed large
— c

]
)/
Fig. 2.~=Sketch of

showing
parallel winding employed.

system

variations in total resistance when light
fell upon them. It is claimed that the
discoverer was Willoughby Smith. There
can be no question that Smith was well
informed on the subject as we find him
experimenting with selenium in the year
or two which followed. The effect of the

discovery and subsequent investigations

was to prove that light was capable of
producing an electrical effect of far reaching
possibilities. In view of more recent
knowledge regarding selenium and its
limitations it is evident that the early hopes
of its future applications have in many
instances proved unjustified for reasons
shortly to be discussed.

How to Make a Selenium Cell

A selenium cell is easily made and requires
little outlay, in fact with the exception of
the selenium which must be purchased, the
remainder of the kit will be found in any
amateur’s junk box. Obtain a little

selenium from a chemist. It is preferable
in the form of black powder although either
the stick or crystalline form may be used.
The next step is to cut a rectangular piece
of thin slate about lin. by 1l}in. with a
smooth surface. The two longer sides are
notched throughout their length to a
depth of about 1/32in. with a
three-cornered file, as many notches
as possible being. cut, the number
being the same on each side. Itisa
_good plan to mark off the slate panel
first with a needle and

TERMINALS ruler as this -will ensure
the notches being in line
and equal in number on each

edge. The panel is now wound

SLATE from end to end with two
B wires always running paralle]
but at no point coming into contact
with each other. The purpose of the
notches is to facilitate the winding
process and to prevent a short circuit
between the two wires (or more technical-
ly—the electrodes). Fig.1showsa cel.l regmdy
for coating and Fig. 2 the parallel winding.
The best wire to use is either gold or plati-
num but as the price of these is prohibitive,
copper must suffice for the modest amateur.
The thickness is not critical—between 34 and
40 s.w.g., and the surface must be cleanand
bright. Two terminals are attached to one
end of the cell and to these are connected
oneend of each winding. The two loose ends
of the winding at the opposite side of the
cell should not be left free but should be
secured by means of wax 'or some
similar non-conduecting substance.

\ It now remains to apply a coating
\ of selerium to the article, and as the
\ successful operation of the ocell

SECURED TO depends on the manner in which
TERMINALS. this process is carried out, the

following instruetions must be.care-
fully followed. The selenium, placed in a
porcelain basin, is gently heated over a
bunsen flame until it becomes a molten
tacky mass. At thisstage the flame islowered
and the heating continued very gently indeed
until the consistency of the selenium is

such that it

ey D) SPUT MATCH-STICK
thinly and SEPARATORS
evenly with a
glass spatula
over the wires
on one side of
the cell. A
thick, patchy
surface is use-
less and, if this
is the result on
the first at-
tempt, the
best course is
to rewind the
cell and coat
it afresh. A
good surface
having been
spread, the cell
must be an-
nealed. Thisis
accomplished
(Ced. on page 594)

‘Fig. 4—An

electrolytic cell elements.

assembly of
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A Simple Method, for which no Instruments are Necessary,
of Quickly Ascertaining the Cause of Faults in a Receiver

By W. J

S, no doubt, the majority of our
readers are by now aware, one of
the principal features of our great

reader service is the free servicing of our
guaranteed receivers, where it has been
found impossible for the reader to get the
receiver into working condition after
correspondence with the Queries Depart-
ment. By far the greater proportion of

DELANEY

some time, and I know how exasperating
it is to complete the wiring of a receiver,
exactly according to plan, and then find
that either no signals at all ean be received,
or such signals as are received are only
equivalent to those previously heard on
a much smaller receiver. In most cases
the builder then carefully spends hours
checking connections, and probably writes

etc., should all show up when tested by
such simple means as a battery and pair
of ’phones in serieés, and this point has
already been mentioned. When the con-
tact is made a click- will be heard in the
‘phones. If the resistance of the com-
ponent under test is very high, the click
will be faint, and a low resistance will
result in a loud click, The arrangement
is illustrated in Fig. 4. Unfortunately, this
method of testing will not show whether
the component is short-circuited inside its
case or whether there is a much greater
resistance than there should be, and
therefore a receiver may be built up from
components which have all passed this
test and yet fail to perform satisfactorily.
We will assume, therefore, that the receiver
has been built and fails to perform as you
have been led to believe from the reports
given in our article. What can be done ?
A pen-knife, or a piece of insulated wire
(flex, for instance) may be used to carry
out a test taking nat longer than, perhaps,
a quarter of an. hour, and which will, in
nine cases out of ten, locate the faulty
component.

How to Test the Receiver

In order to illustrate this method of
testing, I will assume that the receiver is
the Beta Universal Four recently described
April  15th  1ssue),

such receivers as 1

have tested. have \/
suffered from a short-
circuit or partial or
complete break in one
of the components,
and substitution of
the faulty component
has rendered the set
workable. In many
cases the reader could
have ascertained this
fact by carrying out
one or two simple
tests, but I do not
want it to appear that

fi
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3
-
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—O#7s
ut the method 1is
applicable to prac-

tically any receiver,
battery or 1ains-
operated. Itis obvious

that if no signals of

+s any kind are heard,
a complete break-

down is indicated, and
therefore if the com-
ponent in question is
ghort - circuited some
sort of sound will be
heard, although it

OL T+

may be much weaker

am finding fault
with the reader for not

2y
=t b4

2

than it should be owing

Wo—oreonr— 0 the component in

L-lelll} -

20000
e
!v; Vv

doing this, as I fully
appreciate that in the
majority of cases the
builder of a receiver
is only, possibly, just constructing his
first receiver and a complete working
knowledge of wireless is not one of his
strong points. We all have to begin

L

\

Fig. 2.—An ordinary pen-knife may be used
as a lemporary short-circuiting device.

-

Fig. V.=—Circuit diagram of the Beta Universal Four, which is

the short-circuit method of testing.

several letters to us asking what is wrong,
when the fault rests with one of the
components. It is, unfortunately, nearly
always assumed by the man-in-the-street
that components which have been pro-
duced by a firm of repute are above
suspicion—but experience proves that this
is not always so. Transit, careless handling
by the many people through whose hands
the component passes before reaching
the set-builder, and other factors all tend
to introduce damage to a delicate com-
ponent, and therefore one of the first
things that should be done (where possible)
before building a receiver is to test each
part. I fully appreciate that delicate
measuring instruments are not to be found
in every house, but there are simple tests
which will often save hours of worry and
much waste of energy, and will also make
the hobby of wireless receiver building
even more interesting.

Continuity Tests

Electrical knowledge is not necessary,
but is very useful when testing com-
ponents, but from articles which have
alrcady appeared in these pages it should
by now be obvious that a condenser, for
instance, cannot be tested for continuity
by any very simple means. Resistances,
chokes, inductances, transformers, coils,

L,
used to illustrate

question  being re-
moved from the circuit.
Similarly, if a com-
ponent is only partially
connected, resulting in a much higher
resistance than is required, short-circuiting
it will result in a louder signal being heard,
although again, owing to the reduction in
resistance due to the short-circuit, signals
will not be of the strength which will be
obtainable when the correct resistance is
included in circuit. Starting from the
aerial circuit, we have the tuning coil
(or coils) and tuning condenser. In the
circuit we are examining, as in most
present-day circuits, the coil is of the
dual-range type, and a common fault which
arises in these coils is the failure of the
switch to operate when changing from one

(Comsinucd on page 594)

et
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PIECE OF \ILLE

b SLIORTING THE
7 TWO COAMTACTS

COMAIECTED TO

VL S\ITCH.

Fig. 3.—To test the swilching of Dual Range

Coils, the coil should be adjusted to the Medium

Wave Band, and the terminals connected lo
the switch contacts shorted.
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HOLIDAY
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Ex

The brightest holiday
number of the year— |
packed with cheery
features and amusing
pictures; including a
brilliant contribution by
RictmMAL CROMPTON, |

“ SOMETHING LIKE
A CHANGE™
by * WILLIAM.”

On sale at all Newsagents and
Bookstalls, or by post 1{3 from
eorge Newnes, Lid., &8/11,

Southampton Street, Strand,
London, 1

Geo, Newnes, Ltd.

TTIEI
T

H.T. Battery Slogan Competition

is JULY 30!

ist Prize . .
There is no time to lose if you are
£100 going to enter for the Lion Slogan
. Competition. You have just 8daysin
2nd Prize which togetinyoureffortwhichmay
£50 bring you a substantial money prize
or one c_»f thg hundreds of Consola-
3rd Prize tion Prizes of Lion 120 v. Batteries
and Complete Lion Cycle Lamps.
£30
4th Prize
£10
10 Prizes of

Advt, of Vinces Dry Batteries, Lid.,

Garford Street, Poplar, E.14
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Condensers
may be
tested for
short-circuit by bridging
fixed and moving vanes
by means of a piece of wire
whilst tuned to the short

(or medium) wave-band.

wave-band to another. Where two or
more coils are employed, it sometimes
happens that one coil changes whilst the
other does not, and the symptom is that
the long waves only are obtainable at good
volume, whilst when switching over to
medium waves difficulty is experienced in
obtaining good signals. An examination
of the pamphlet accompanying the coils
will show to which two terminals the
switch contacts are joined. When on
medium  waves, the coil between these
terminals is (or should be) short-circuited,
and therefore a test is made with the coil
switched to medium-wave position and
the two terminals in question joined
together with a piece of wire or a pen-
knife. In Fig. 2 is shown how a pen-knife
may be used for this short-circuit method
of testing, the two blades of the knife
being quickly adjusted to the necessary
width. TFig. 3 illustrates the coil-shorting
test. If weak signals, or a complete
absence of signals, is obtainable when the
terminals are not shorted, and they are
heard when the short-circuit is introduced,
it is obvious that the coil switching is
faulty. In some cases, the variable
condcnser plates get bent, with the
result that at some point in the setting
a  short-circuit is introduced. The
effect of this is usually a click in the
speaker.

Oscillation sometimes produces an exactly
similar effect, and, therefore, our short-
circuit test will differentiate between these
two causes. Rotate the dial until the
click is heard. Now with the piece of wire
or the pen-knife short-circuit the two sec-
tions of the variable condenser (or each
separate portion of it if a ganged condenser
is in use). To do this simply attach
one end of the wire (or one blade of the
knife) to the chassis of the condenser, and
with the other end touch the moving and
tixed plates in turn. If no difference in

(Continued from page 592)

the sound emitted from the
speaker is obtained in any
position of the shorting
contact, then the condenser
is shorting, and the vanes
should be examined, and
whenfithe faulty one has been
traced it should ! carefully
be,bent. In the case of a
ganged condenser it is to be
expected that this will result
in the matching being upset,
and it is desirable to return
the condenser to the makers
for matching.

The H.F. Chokes

Passing to the anode circuit, the
coupling component is an H.F. choke,
and a broken connection here will
result in no signals being received,
whilst a short-circuit between pig-tail
{or pig-tail screening) and the case
will result in a sinslar
effect. For the latter cause
a close inspection is all
that is necessary with
most makes of
choke, and care-
fully moving the
pig - tail in all
directions will
result in clicks
if a short-circuit
is taking place.
If, however, the
component is
disconnected, either inter-
nally, orowing to bad wiring
a short-circuit with our
piece of wire from anode to
H.T. positive will result in
signals being restored. They will be weak, of
course, owing to the lack of sufficient
resistance in the anode circuit, but they
will serve to prove the existence of the
defective choke. The grid circuit of the
next valve should be treated in the same
manner as the aerial circuit for .defective
coil or tuning condenser, and the anode
circuit choke (used in the example for
reaction purposes only) should similarly be
tested. In the latter case, the shorting
of the choke will result in maximum signals
being received if the component is defective.

Shorting the primary- and secondary
of the transformer will remove crackling
noises in the event of a partial breakdown,
and in the possibility of a complete dis-
connection, a noise may be obtained in
most cases from the loud-speaker when
the faulty winding is shorted. Signals
will not, in most cases, be obtained by
this method, but the character of the sound
which will be heard from the speaker will

_enable even the beginner to decide whether

TO CORIPOMERST ‘ VNDEL.
TEST.
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or not the winding is disconnected. The
decoupling resistance may be shorted, but
this should be carried out very quickly,
in order to avoid damage to the valves
through the application of too high a voltage:!
If the component has broken down, the
shorting will re-introduce signals, and'
the short-circuit need only be applied for
the merest fraction of a second to ascertain
this. Even if the receiver is not tuned to
a station, the extra amplification intro-
duced by the valve in the anode circuit
of which the faulty resistance is included
will result in a larger volume of * noise
from the speaker, and consequent verifi--
cation of the broken resistance.

—~
GRI1D BlAS ORL
SIMMILAR SALALL
BATTERY

Fig. 4.—Testing components for continuily

It would not be right to complete this
article without giving a word of warning
as to those components which must,
on no account, be short-circuited. Roughly
these may be summarized as follows :-—

Decoupling condensers.

Reaction condensers.

Grid-bias batteries and resistances.

To enlarge upon the above list it may
safely be taken that no fixed condenser
in a receiver should be shorted, even
momentarily. Further, no short should
be made between H.T. positive and H.T.
negative, and a short examination of the
circuit will soon enable a doubtful point
to be decided in this respect. Although
only a few of the components in a complete
receiver have been touched upon in this
article, sufficient has no doubt been said
to enable even the newcomer to wireless
to ascertain a faulty part, and to
enable one of our receivers to be built up
to give a performance similar to that
obtained on the original design.

MAKING A SELENIUM CELL
(Continued from page 591)

by baking it over a bunsen flame in a metal
box or oven. for not less than two to three
hours during which time the temperature of
the work must lie between 180° and 200° C.,
but at no time must the cell come in contact
with the naked flame. After this baking the
duration of which may be prolonged with
frequently improved efficiency, the cell
temperature is very gradually reduced to
normal by slowly turning down the flame.

On inspection, the cell coating will now
appear grey and metallic and is preferably
protected from dust and the atmosphere
by enclosing the cell in a glass fronted box

which, as a further refinement, may be
provided with a shutter.

Suoh a cell as described was found to have
a * dark resistance » of 20,000 ohms and a
“light resistance” of only 3,200 ohms.
The amateur may find however that his cell
characteristics coincide with the above
figures only within very wide limits due to
differences in size of cell, treatment, and
so forth. The figures instanced show this
particular cell to have an efficient light-
dark ratio of comparative resistance.
Experiments should be made with voltages
lying between thirty and eighty, which are
conveniently supplied by the household
H.T. batterv or a -tapped mains unit.

During the course of these experiments
care should be taken not to apply excessive
voltage or the cell will be ruined. In any
case voltages in excess of a certain value
(dependant on the cell characteristics) do
do not improve the efficiency factor.

Another type of selenium cell erroneously
known as the * condenser” type consists
of a bank of alternate layers of mica and
copper foil. One edge of this bank is made
perfectly smooth and coated with a thin
layer of sclenium in exactly the same
manner as the parallel wire type of cell
described above. A simple condenser type
cell is shown in Fig. 3.

(To be continued.)
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Mounting S.G. Valve Holder

EN converting a straight set to one

embodying a screened-grid H.E. stage,
and wishing to'effect all possible economy,
one little dodge can be adopted, as shown
in the accompanying sketch, which will
help in this direction. Using an old panel-
mounting valve holder for this purpose,

Mounting a screened-grid valve holder.

the negative leg of filament is secured to
bracket, and automatically becomes an
earth connection. The bracket is of metal,
and rests on the baseboard screen. The
illustration makes the point clear.—
E. Davey (Plymouth).

Handy Tool for Grub Screws
HE- control knobs on both home-made
and commercial portable receivers
are often placed on a sunken pancl to
prevent their accidental damage, and in
time, use and vibration will loosen the small
supporting grub-screws, causing endless
annoyance and erratic operation. Apart
from completely removing the receiver from
its case, it is usually impossible to effect a
cure ; the edge of the case will prevent a
screwdnver being held at the correct angle.
An ordinary steel cycle spoke, fashioned
as shown below and bent to the required
angle, will refix the most inaccessible grub-
screw. The ¢ shank ” end should be held
on some firm metal object, hammered flat,
trimmed with cutting pliers and finished
off with a small file. Many uses will be
found for screwdrivers of this type, owing to
their flexibility and easy adaptation.—
F. J. Gough (Ellesmere).

A Ixandy tool for grub screws.
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THAT DODGE OF YOURS!

Every reader of “ PRACTICAL WIRE-
LESS” must have otiginated some Little
dodge which would interést other readers.
Why not pass it on to us? We pay £1-10-0
for the best wrinkle submitted, and for every i
other item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on evety item. Please note that every
hotion sent in must be original. Mark
envelopes  Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle.

Automatic Paralleling Device for Reaction FIXED VANES

Circuit

T is often found when using a .0003 mfd.
condenser in the reaction circuit that
for the higher long-wave stations it is
impossible to supply sufficient reaction.
This occurred in my set, and I found it
necessary to employ a paralleling switch
to add a .0002 mfd. condenser. Finally,

Fig. |.—Component parts showing order of
assembly for reaction switch.

I have mcorporated this switch into my
reaction control, giving a choice of either
0003 (through 180°) and .0005 (i.e., 00034
.0002) through about 160° rotation of the
spindle. It will be evident that a certain
amount of angular rotation is taken up
by the one fixed stop.

My reaction condenser happened to be
a ,0003 mfd. of the differential type, built
up with oblong fixed vanes, distance tubes
and ebonite end plates, etc. A pair of plates
similar in contour to the fixed vanes were
made and bolted down to the ebonite end
plate under the nuts fixing the fixed vanes,
thereby ensuring a good electrical contact
with them. A contact arm (as shown in
Figs. 1 and 2) was made, and secured to—
but insulated from-—the spindle of the
reaction condenser. This rotating arm was
then connected to an insulated terminal

mounted upon the ebonite end plate by"

"‘““‘ ""'"'..
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means of a bush. This terminal was
connected to the reaction winding of the
aerial coil: a .0002 mfd. condenser wag
placed across one side of the .0003 mfd
differential condenser, thus giving .0005
TEAMINAL PLATES TO AIXED VANES
TERMINALE
CONT ON
BOLT

TOEND PLATE

| EBONTE
END PLATE
F Fig. 2.
DIFFt CONDA
SPINDLE
0002 MFD.

THIS SIDE
OOOS5 MFD.

Figs. 2 and 3.—The complete reaction swilch
and circuit diagram.

mfd. when this side was in circuit: -The
position of the contact arm would decide
whether the .0003 mfd. or the .0005 mfd.
side were placed in the reaction circuit,
a diagram of which is given in Fig. 3.

It is necessary to remove one of the
stops from the ebonite end plate to ensure
a complete rotation (nearly 360°), instead
of only the usual 180° rotation.—W. S.

HArrIsON (Aintree).

An. Aerial Hint
A SATISFACTORY way of getting an
aerial up to the top of the post again
when the pulley has carried away, is as
follows :—
Stretch a spring coil tightly round the
Lontinued overleaf)

/! 5
i

-

A useful aerial hint.
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RADIO WRINKLES

(Continued- from previous page)

pole (Fig. 1) as high as it is possible to reach,
secure its ends and attach the pulley to the
spring. Pass the hoisting wire through
pulley and attach to aerial insulator. With
thin props tied together and a cane on
the end, the spring is pushed up the post
contracting and gripping the post as it
rigses (Fig. 2), and remains at the top
while the aerial is hoisted. My mast is
40ft. in height, and the actual spring used
was a copper one.—dJ. S. NICHOLSON
(Sunderland).

Automatic Switching for Radiogram
‘HE accompanying sketch shows a
dodge for simplifying the operating
of the gramophone part of a radio-gramo-
phone. I fixed an extension shaft to the

PIOK-UP ARM ~ ¢

A radiogram switch.

swivel shaft of my piek-up. This shaft
protrudes underneath the motor board
and has a lever soldered on to it. Then I
made a bracket out of sheet brass to hold
a toggle mains switch, the dolly of which is
filed to form a groove, which is made as
deep as possible. The lever engages in this
groove, as shown in the diagram. Thus all
one has to do to switch the gramophone
motor on is to lift the pick-up arm off its
rest and move it towards the turntable.
After playing, just put the pick-up arm on
its rest, and the motor is automatically
switched off again.—ERNEST SILSON
(Leeds).

An Improved Motor Board
MANY radiogramn enthusiasts depend
on the clockwork motor to propel
the turntable, and have to take the motor
out periodically, to fit new springs, and for
oiling. This means no end of time and
trouble spent on disconnecting the pick-up,
volume control, and various gadgets,
before you can get properly at the motor.
The turntable arrangement shown in the
accompanying sketch I have fitted on my
own set, and only a small section of the
motor board needs to be removed. Measure
approximately 14in. towards the centre of
the turntable, opposite the. side of the

An improved method of mounting a radiogram

turntable.

= N MOTOR 80420 WITH
il AP, ETC MOUNTED
A
/\J_l
7 A 8.C-MOOD SEARERS
( SO 1= SUPPORTING HOTOR 80ARD
;
| o
6‘ .G ™ SECTION OF MOTOR BOARD
I B HANDLE
i
)
v I‘i e | Y < woron
LT
I — FLANTASLE 00 0s.

cabinet where the winding handle is
situated ; this gives the position of the
bearer (A). Then measure 6%in. along the
bearer (A) where the position of the
turntable is to be ; this gives the positions
of the centres of cross bearers B. C. The
next step is to cut a piece of wood 6in.
square, and mount the motor on it, and
when in position no joins can be seen as the
turntable covers them. A good dodge is to
place the needle cup directly under the

- pick-up.—T. SoMERVILLE (Edihburgh).

Protecting An Electric Soldering. Iron _

E makers of electric soldering irons

state that the current must not be
left on when the iron is not in use, other-
wise a burnt out element will be the result.
The small switchboard, shown in the illus-
tration, was designed to obviate this risk
of the iron being accidentally left on if
the user happened to he called away;
also to prevent the iron overheating or

€9
PLUG TOMAINS &_°)
b

SOCKET FOR
Sw PLOT
LAMP

- ]
W W i
I §SHOATING]
| | SwicH }
ON-OFF ]
SWquH

®©

{

SOCKETS FOR ‘
ELECTRIC u-— .,

b ip——=
Sw. Sw.
A 8
2 coniAMe Bz
15w PILOT LAMP o

Switchboard arrangement for protecting an
electric soldering iron.

cooling, ‘'whilst soldering work was in
progress.

The plug from the mains end of the
switchboard is plugged imto the mains,

and the eclectric iron is plugged into the

other end. Switch A controls the supply

to the iron, while, at the same
time, a- 15-watt pilot lamp
shunted across the iron also
lights, which draws atten-
tion to the fact that current -
is flowing through the iron.
The extra 15-watt being
consumed can be considered
as almost negligible. Now
if one is constructing a piece
of apparatus, necessitating
the making of soldered
connections intermittently,
the iron is liable to overheat
if left switched on ; and if
left off would cool. and
so delay work. To remedy
this, a lamp-holder 18

CRAMOPHONE
Sicnaq (AMP
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connected in series with the irom, into
which is placed a 60-watt electric lamp.
Ag we all know, this is a resistance, and so
the iron is kept hot, during the intervals
when it is not actually being used, without
the risk of it overheating. Of course, when
it is being used, the resistance lamp is
shorted by switch B, allowing the full
power of the mains to reach the iron. Lamps
of different wattage can be tried in this
holder to suit particular requirements.
‘The greater the wattage the cooler the iron
will keep and conversely.—A. J. (Kenton).

Simple Delay Switch
ERE is a dodge which is suitable for
accumulator-eliminator sets either
A.C. or D.C. The object of the device is to

LTOW SET
2t
HEATER WIRE [RANSFERRED
AP A TONEW TERMINAL B”
c SR o
MY EUMINATOR
L
QAT SWITCH
S-WMTT LAMP
) DOES NOT L1GHT)
O
TAT. MuNS

A simple delay switch.

switch on L.T. first, and it is serviceable
where the 4 volts winding of a transformer
is not available to work a Thermal delay
switch. The apparatus required is a
Thermo-Blink No. 00, used for small
flashing signs, which can be purchased for
6s. 4d. This requires a slight alteration.
The heater wire should be taken off the
terminal that is connected to the contact
gecrew and brought to another terminal,
which can be set in the hole provided in the
porcelain base. The accompanying diagram
shows the connections. This switch can also
be used in place of the usual thermal-delay
switch in cases where 4 volt A.C. current
is limited. "In this instance, both ends of
the heater are isolated and fed with the
main in series with a small lamp (20 watt
or under). The contact screw goes to the
rectifier, the strip to H.T. winding of
transformer. In this case the contact screw
will have to be screwed out to increase the
delay to half a minute.~R. OLIVER
—{(Wanstead).

A Multi-Switching Arrangement
'HE accompanying sketch shows how
a double-pole change-over switch
can be-adapted as a radiogram and panel
lighting switch, and to work the mains
switch of an all-electric set. It will be
noticed that movement of the control knob
to either radio or gramophone switches on
the main supply. - The switch is wired for
a pick-up connection in the detector
valve circuit.—T. A. GRIFFITHS
(Roehampton).

a7 smey
I &

DISTANCE BETWEEN CINTRES
OF AQM EQUAL TO
THROW OF MAINS SWITCH

R CRID OF DET. VALVE

A.useful multi-swilching arrangement.
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LL the value of skilful eraftsmanship
expended on the building of a
brand new set can bc discounted,

1f manipulation of the necessary controls
is not thoroughly undérstood. Acquiring
this knowledge is not a matter of reading
a few notes, but comes from an intelligent
mterpretatxon of the set’s functioning to-
gether with a few hours spent in becoming
quite at home with those panel knobs.

Do not be disappointed, therefore, if
the set fails to please you 100 per cent.
straight away; give the receiver a fair
chance and it will return the comphment
As far as this particular receiver is con-
cerned, there is really only a little know-
ledge that must be assimilated originally—
the flair for * running round the dial”
comes quite soon.

First of all insert the three mains valves
into their correct positions, D.C./S.G. in
socket on left nearest the panel, D.C./H.L.
just behind, and the D.C./PEN. in the re-
maining holder. Do not forget to add the
connections from the flex leads to the S.G.
anode and the pentode screening grid.
Your aerial, earth, and loud-speaker to
the terminals so marked, clip on the twin
fuse cover and connect the set to the mains

supply via the lead made up for the purpose. .

Before switching on see that the coil
covers are firmly registered in place with
the base, and cover slots connecting.

Set your coil switch to either long or
medium-waves as desired for the first
test, the reaction control -at minimum,
and the volume control potentiometer
about midway, as also should be the tone
control potentiometer and filament current
resistance knob. With your eye on the
ammeter, switch on the mains, note whether
the meter needle moves in its correct
direction, that is, to the right. If it moves
to the left switch off immediately and
reverse the mains-plug, for obviously with
‘D.C. mains working we have to consider
positive and negative polarity, a factor
which does not arise with A.C. mains
working.

Speedily adjust the variable filament
resistance so that the ammeter correctly
registers the filament current, that is, half
an ampere, and you will notice that as the
* breakdown "’ resistances warm up slightly,
the current drops somewhat owing to the
"corresponding increase in resistance. It
. will be a matter of a few minutes for this
slight fluctuation to settle down, but the
set will be * fully alive ” after the passage
of some thirty to forty-five seconds from the
moment of switching on.

Your local station can, therefore, be
tuned in after this lapse of time by turning
the larger of the .pair of tuning knobs.

PRACTICAL WIRELESS

Operating the

DC. ACE

By H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc.

by a slight movement of the
smaller knob. This alt,ers the capacity value
of a single plate vernier condenser on the
aerial side, and is sufficient to -correct any
irregularities that might be present in the
ganging. 1 found no necessity for an extra
trimmer in the second condenser section,and,
in the special condenser made up for me
by Polar, this was not included.

When tuned in to the local station the
full value of the input volume control (our
potentiometer-aerial feed) will be found.
It is particularly smooth in operation and
is a method which needs to be tried to be
appreciated. Then again on your local
you can see for yourself how valuable it is
to have a tone-control functioning in con-
junction with the transformer. This is the
knob in the bottom right-hand corner. The
component in question has been dealt
with very fully before in this journal, but

(Hons.),

The neat appearance of the receiver
may be seen from this illustration.

A.C.G.L,

for the uninitiated let me say briefly that
- adjusting the knob position of the potentio-
. meter enables a correction to be effected
which will overcome defects in quality due
to lack of treble or bass in a loud-speaker.
It brings about a more natural tone, and
permits the listener to suit his own tastes
in reproduction according to the nature of
the item which is being listened to at any
one time.

Searching for stations
follows quite normal prac-
tice and is the'same both on
medium and long waves.
The input volume-control
is set at maximum, and
starting with the tuning
condenser at zero. the dial
is moved round slowly
(coarse tuning knob—that
is, the large centre one)
while the set is kept in its
most sensitive condition
{near oscillation point) with
the other hand on the
reaction-control. . If. pre-
ferred, the set can be made
to oscillate and the
familiar ¢ tweet ’ listened
for. As soon as this is
heard, turn back the reaction control
slightly and make any readjustments on
the tuning through the medium of the
finc tuning control (small centre one).
The art of station-tuning and final adjust-
ments according to taste will soon come to
vou, and in any case when you hear your
first station you cannot fail to be impressed
thh the complete absence of hum ( genera.llv
a “ prominent” feature in D.C. mains
sets) and the first-class quality of reproduc-
tion.

D.1.C., AM.LE.E,

H One 330 ohm Heavy duty resistance (Bulgin).
When tuned in, a fine adjustment is made :

COMPONENTS FOR THE D.C. ACE.
One 3 ohm resistance (special type, see last week’s

One .0003 mfd. Polar Uniknob Variable Condenser
(Special type, with insulated rotor),

Two .0001 mfd. Type 34 fixed condensers (T.C.C.).

One .0003 mfd. Type 34 fixed condenser (T.C.C.).

One .001 mfd. Type 34 fixed condenser (T.C.C.).

One .01 mfd. mica condenser (Lissen).

One .25 mfd. Type 50 fixed condenser (T.C.C.).

One 1.0 mfd. Type 50 fixed condenser (T.C.C.).

Two 2.0 mfd. Type 50 fixed condensers (T.C. C. ) -

One 2.0 mfd. -Non inductive fixed condenser type
LDAA (Dubilier).

Two Type BES8 Block condensers (2 and 2 mfd.)
{Dubilier),

One .0003 mid. Polar reaction condenser, compact

type.
One .001 mfd. (max.) Lewcodensor (Type O).
One 4 mfd. Power Mansbridge Type Peak Condenser
(800 volt D.C.).
One 50,000 ohm Lewcos potentiometer. .
Three 50,000 ohm Varley tag resistances.
One 15,000 ohm Varley tag resistance.
Two 50,000 ohm Lissen wire wound resistances.
One 10,000 ohm Lissen wire wound resistance.
One 3,000 ohm Lissen wite wound resistance.
One 1 megohm grid leak with wire ends (Lissen).

| One ebonite panel 18in. by 9in. by }in.

issue) (Wearite). "

One 200 ohm resistance {special type, see last week’s
lssue) {Wearite).

One 250 obm 50 watt variable resistance (Rotor

One 4 hms graded p (Multi-tone),
One General Purpose L.F. Choke (Lissen).
ne Hypercore smoothing and output choke (R.I.).
One 3 henry 3 amp L.F. Choke (special type, see last
week’s issue) (Lewcos).
One Bulgin Screened Grid H.F. Choke.
One Wearite H.F. Choke Type HFPA.
Four Type B Belling Lee Terminals marked aerial,
earth, mput, and output.
Two Belling Lee Terminal Mounts, i
One Colvcm KTF Coit.
One Colvern KGR Coil.
One Multi L.F. T f

One Panel M

O.D. 0.75 A range.
Three (W.B.) Sub baseboard valve-holders. ,
Two Belling Lee $.G. anode conpectors.
One Belling Lee mains plug 1 amp fuse,

ing coil Fi 1 ter ¢

One baseboard (sce’ last’ week’s issue), screws and
Glazite. ) :

v
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N the course of my daily round, it falls
to my lot to deal with large numbers
of queries from users of mains-units,

and some to these queries are frequently
repeated.

The most common of these queries is
that regarding the correct switching
sequence. The answer is, when switching
on, L.T. first, and then H.T. When switch-
ing off, reverse the procedure, H.T. first,
and then L.T." The reason for this is that
if the H.T. current is switched on before
the -L.T., the valve filaments are cold,
and there is no actual H.T. circuit, the
result being that the voltage stores up in
the condensers in the unit. ,Thus abnorm-
ally high-peak voltages occur which are
likely to cause premature failure of the
condensers, and, furthermore, the momen-
tary surge of current released from the
the condensers
when the L.T. is
switched on is not
good for the
valves. Actually,
this point is much
moreimportant in

Fig. 1—Connecting unit and battery
in parallel.

the case of an A.C. unit than a D.C, unit,
as in the latter case the voltage cannot
build up to more than the mains input
voltage, but even so, it is not wise to leave
the unit connected to the mains for long
periods with the L.T. switched off.
Another point regarding D.C. uaits is
the fact that, upon connecting the unit
to the set, the metal parts of the set often
become ‘live” to the touch. This is
merely due to the fact that the supply-
main to the house in which the unit is
used happens to be on the positive-earthed
side of the D.C. three-wire system, the
consequence being that the negative side
of the set is at a potential above earth
equal to the mains input voltage. If,
therefore, you find that you can get a
slight shock from the metal panel or grub-

LT-

MY~
Fig. 2a.~Theoretical circuit pf Fig. 2.

screws of the slow-motion
dials, this does not indi-
cate a fault in-the unit
—it is merely due to a
peculiarity in the supply

and has no bearing what-
ever upon the electrical
performance of the unit.
Furthermore, on D.C.
mains, a small condenser,
should be connected be-
tween the. set and the
lead-in to prevent damage 8
in the case of the aerial i
falling to the ground.
The.condenser” should be

a  good-quality compo-
nent, and if a capacity of

not less than .005 is used, tuning will not
be affected—a smaller condenser may, of
course, improve selectivity also.

Increasing Output from an A.C. Unit

The next point on which there appears
to be much misapprehension is the question
of increasing output from
an A.C. unit. Quite a
number of people are under
the impression that this job

entails the re-
moval of a resist-
ance. Unfortun-

ately, this is not
so, and to increase
the output is
usually quite an
expensive proposi-
tion. The maximum
output is depen-
dent entirely upon
the type of metal-
rectifier used, and
of course, the
secondary of the
mains transformer
is wound to match the rectifier used.
Therefore to increase the D.C. output
it is necessary to use a larger rectifier,
and also ‘to re-wind or replace the
transformer with one to suit the larger
rectifier. In addition, it may also be
necessary to replace the smoothing choke
with a larger component which will handle
the increased D.C: current without saturat-
ing. Therefore, to get a few more milliamps
the transformer, rectifier and choke have
to be replaced, which is hardly an economi-
cal proposition. There are two ways out
of the difficulty, first, to use a dry battery
in conjunction with the unit, and, secondly,
to use another small unit in addition to the
existing unit.

Suppose the unit is rated to give 15
milliamps, and the output valve required
about this current, then the entire output
from the unit can be fed to the power valve,
using a dry battery to feed the S.G. and
detector valves. As these two valves
will not require more than, say, 5 milliamps,
a super-capacity battery is not necessary,
and owing to the light load, the battery
will give a very long service. The con-
nections are shown in Fig. 1.

On the other hand, if the receiver has
three or four valves before the output
valve, as in the case of a superhet, these
valves may require between them nearly
as much as the last valve, in which case
it is better to use another small unit for
supplying that H.T. current. It is merely
necessary to connect the negative sockets
together and use the positive tappings as

T r)
i 1{* ol of Special Interes
T Operating Battery S

By ASS

required. The connections are exactly
the same as those in Fig. 1, except of course,
that a unit is used in place of the

battery. The two flex leads to the mains
can he taken to one adaptor for the sake
of convenience—on A.C. it does not matter
which way round the leads are connected.

i!

PENTODE v

If, when using the first
arrangement, instability
becomes evident, this is r
really due to insufficient
decoupling in the receiver,
but 'a 2 mfd. condenser’
connected directly across negative and
positive of the battery usually has %he
desired result.

Inereasing Output of a D.C. Unit w
In the case of a D.C. unit it is often
possible to increase the output guite easily
and eheaply, asin most cases the maximum
output is limited by a resistance, usually
in the negative lead. By decreasing the
value of this resistance, the maximum
output is automatically increased. For
example, in a 20 milliamp unit, this:re-
sistance may have a value of some 2,500
ohms, but by reducing
this value to 2,000 ohms,
the output would be
increased to 30 milliamps.

Fig. 3.—Variable * free ™
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The actual resistance required is arrived
at by dividing the surplus voltage by
the required current. For example, as-
sume the mains input to be 230 volts and an
output of 130 volts at 30 milliamps is
required, the equationis 2=80 amp. which
is  about 2,650 ohms 93 from which
ALVEHOLDER (?:IUSt tll)li ded]‘)l.cé.
S LT~ resistance of the
- smoothing
choke.

The question
of choke induct-

5000BIAS
RESISTANCE ~ HT—

1 MFD.DECOUPLING
b» CONDENSER

Fig. 2.—Free grid bias for battery
pentode. R—500 ohm bias res.
1—.25 meg. decoupling res.. C—I
mfd. decoupling con.

ance still has to be taken into consideration,
and, thercfore, before altering the resistance
value, the manufacturer of the unit should
be approached regarding the question of
whether the existing choke will carry the
- additional “current without saturating.
A better choke may be necessary, but as
the choke possesses D.C. resistance it must
be born in mind that if the new choke has a
higher or lower D.C. resistance, the effect
will be similar to altering the value of the
mains resistance. In other words, the use
of a lower D.C. resistance choke will in
itself increase the output to some extent.

t‘iAdjustment Necessary for Altered Mains
HT Voltage

J.~ The primary windings of

modern maifs

G.B\\ transformers are,

of course, tapped so that
the unit can readily be
adjusted for use on various
voltages, usually between
200 and 250 volts. Many
people who possess units
wound - for 100-volt and
200-volt mains are now
faced with the difficulty
that their mains have
been, or are going to be,
changed to the universal
230 volts, and conse-
quently their units must
be modified for use on
the higher supply. There
are two ways of over-
coming this difficulty—
one is to return the unit to the manu:
facturer, who will replace the trans-
former and charge accordingly, and the
other is to insert a voltage-absorbing
resistance in one side of the mains-lead, so
that although the mains are 230 volts, the
actual input to the unit remains at the
original 100 or 200 volts. It is a simple
matter to work out resistance values where
the supply is direct current, but where the
supply lis A.C. the matter is not quite
so simple. However, the method given
here will give a sufficiently
accurate value for all normal
purposes.

The first step is to find the
total wattage of the second-
ary windings. Take, for
example, the case of a unit
employing valve rectification,
having a output of
20 milliamps at 150 volts.
Wattage is the product of
voltage and amperage, and
therefore the wattage of
the filament ecircnit is 4
volts at 1 amp., which is, of
course, 4 watts. The H.T. circuit will be
150 volts X 1 ampas., -which is three watts,

1 50
i.e., a total load of 7 watts. We must,
however, make allowance for transformer
losses, and this is where there is possibility
of some error. as this is an unknown quantity,
but, generally speaking, it is safe to assume
this figure at 30 per cent., which brings the
total secondary wattage to about 9 watts.

The next step is to determine the current
which should flow through the primary,
and this is computed by dividing the
secondary wattage by the mains voltage.
In our assumed case, the primary current
is given by the fraction 9 amps. which,

230
boiled down, comes to about 39 milliamps.
Now the value of the resistance required to
absorb the surplus voltage is arrived at
by dividing the surplus voltage by the
rimary current. The primary is wound
or, say, 100 volts, and the mains input
is 230 volts, therefore we require to drop
130 volts, which has to be divided by the
primary current thus: 130 X 1,000, which
39
is about 2,500 ohms. If the unit were
already wound for 200 volts, then the
registance would obviously require to be
only about 750 ohms.

Here is another point which is con-
tinually cropping up, automatic grid bias
with a battery set and a mains unit.
Some units are provided with special
tappings for grid bias, but where these are

not fitted, it is not a difficult- matter to
arrange for free G.B. Unfortunately, so-
called “° free  grid bias is not actually free,
as any volts which may be used for this
purpose are deducted from the H.T. volts.

Free grid bias is merely the use of the
voltage difference between the ends of a
resistance in the negative lead. The
resistance should be connected between
the grid circuit of the output valve and
H.T. negative as shown in Fig. 2. The
correct value for the majority of battery-
pentodes is 500 ohms. A condenser must
in-all cases be shunted across the resistanee
to prevent instability. If you do not
wish to interfere -with the wiring of the
receiver, then a G.B. tapping can be provided
direct from the unit, by connecting a
variable resistance between H.T. negative
on the set and H.T. negative on the unit
ag shown in Fig. 3.

VARIABLE
RESISTANCE

Fig. 4 — Method
of obtaining three
tappings from
power socket.

Another query ishow to provide additional
tappings from a unit, either variable or fixed.
This is a simple matter, the output from
the power socket can be split up into three
tappings, variable or fixed as desired. The
connections are shown in Fig. 4 ; two addi-
tional tappings are shown, one fixed and one
variable. The condensers should be at
least 2 mfd. each.

Many of the units now on the market
incorporate trickle-chargers for charging
L.T. accumulators from the mains. If
the accumulator is allowed to become
completely discharged, the trickle-charger
cannot be expected to charge it up again in
a few hours. The usual trickle-charger
rate is .5 amp., and it will be obvious that
in the case of a discharged 30 actual-amp.-
hour accurnulator, the trickle-charger will
take 60 hours to charge it up, or allowing
for losses in the accumulator, about
80 hours. The trickle-charger is mnot
intended to be used in this way. The
accumulator should first of all be fully
charged from some external source.

The result of a test which I recently
took on several representative makes of
units, revealed the average current con-
sumption of a 20 milliamp A.C. unit to be
six watts, a 20 milliamp D.C. unit four
watts, and a .5 amp. trickle-charger twelve
watts. As there are one thousand watts
to a unit of electricity, obviously, the A.C.
unit would give about 170 hours for one
unit, at an average cost of, say, 4d.
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T is an undoubted fact that the super-
heterodyne receiver is daily increasing
in popularity, and with the increasing

chaos in the ether, this is the only type of
receiver which can be relied upon to furnish
“ perfect ’ reception of many stations at
any time of the day or night. The time
has now gone when the quality claims of
the superhet could®be questioned. Pro-
vided the design is correct the old-fashioned
whistles all round the dial can also be
completely eliminated, In fact, in
handlmg areally well-designed, modern
receiver of this type, it should be im-
possible to tell whether or not an
ordinary “ straight >’ receiver is being
used. The latest receiver of this type
to be placed on the market is shown
on this page, and we have had the
pleasure of examining it in detail
and seeing just how far the good
manufacturer can go in the way of
producing a receiver which can justly
be called the last word, at a price
which will undoubtedly soon render
the so-called ¢ straight” receiver
obsolete.

Atfractive Appearance

Before passing on to the actual
circuit design of this set it is essential
to remark upon the really good design
which is incorporated in cabinet work,
actual layout, and design of controls.
As may be seen, there are two tuning
scales, one for the medium waves and
one for the long waves. Each of these
is separately illuminated, and operation
of the wave-change switch illuminates
the appropriate scale. This is of the
only really useful type, namely the
straight<line. = This type of scale,
when engraved with the names of stations
or frequency in kilocycles, enables the tun-
ing point for a station to be seen at a glance,
and the pointer adjusted to that spot in
the shortest possible time. We venture to
prophesy that by next season the partially-
obscured dial, showing through a small
window, will have passed out of existence.
However, this receiver also employs a
clean loud-speaker grille, no old-fashioned
fancy fretwork being employed to harbour
dust or give rise.to rattling. .From the
back, the layoutr of-the coils, valves, etc.,
is Just as modern, and with the choice wood
which is employed for the cabinet work
the receiver may take its place in any home
without being obtrusive or out of place,

The Circuit

Now to proceed to the ecircuit, which
employs only five valves, mcludmg the
rectifier. The manufacturers. inform us
that the first experimental models of this
receiver were produced as far back as
March, 1932, so that it is quite conceivable
that there is nothing which can be done to
improve this particular circuit. When a
firm spends over twelve months in per-
fecting a design the user can rest assured

'H.M.V. SUPERHET
SELECTIVE FIVE
(Model 438 A.C.)

;-u-(_o-,

am-

that every refinement has been included,
and that, provided no revolutionary new
developments come along, he has a receiver
which will take some time to go out of

The attractive lines of the H.M.V. Superhet Selective
Five (Model 438 A.C.), is prarent from this photo-
graph.

date. The circuit consists of an S.G.
combined first detector and oscillator,
variable-mu L.F. stage, linear grid rectifier,
and Pentode output stage. A gramophone
pick-up may be left permanently con-
nected to the receiver, and the operation
of the mains selector switch will enable
record music to be produced when desired

. without the necessity of making extra

connections. The input circuit is of the
band-pass type, which ensures the almost
complete absence of second-channel inter-
ference when not using a signal H.F. stage.
In addition, a patented feature is incor-
porated which acts in a different manner
on both long and short waves, so that in
this particular model it is possible to tune
right through the scale on either wave-
band, and unless the user is an expert
he would not hear a single * second-channel
whistle.” In any case, the ordinary listener
will be unaware of their presence. Orthodox
arrangements are employed to couple the
IF. stage and second detector stage, but
in the anode circuit of the latter are no
less than four resistances in series. These
are arranged not only as voltage droppers
and decouplers, but with the condensers
which are chosen complete isolation of the

July 22nd, 1933

H.F. currents has been obtained, and the
L.F. stage rendered immune from troubles
which often arise in a superhet circuit with
inadequateJH.F. filtering. The L.F. coupling
is by means of a parallel-fed auto-trans-
former, in series with which is.a clever
tone-control circuit. This operates to give
a really sharp cut-off at about 5,000 cycles,
and thus reduces needle-scratch when using
gramophone records, .and heterodyne
whistles which sometimes are received with
a signal.

Actual Resulis

When tested, we used the mains aerial,
which is of the usual ‘ condenser in the
mains lead ”’ type, and several continental
stations were received by this aerial alone.
When connected to a good outside aerial,
practically all of the worth-while stations
may be heard, many of them in broad
daylight. Tuning is, of course, of the
utmost simplicity, and there are no knacks
or tricky adjustments to be carried out.

The tone control acts in a most interesting
manner, enabling any tone to be produced
to suit the requirements of the in-
dividual listener. The volume control,
too, produces a very smooth control
over the output, which may be varied
from the full 2 watts to a mere whisper,
although in the latter position, on the
particular mains which were used,
the hum was louder than the signal.
It is, of course, never necessary to cut
down the volume to this extent. The
particular loud-speaker which is fitted
gives a very well-balanced output, free
from boominess and characterized by
that * forwardness’’ which is asso-
ciated with the receivers produced by
the H.M.V. factory. In spite of all
the above good points, there is still
one other which will interest every
reader, and that is the price. Fifteen
l guineas is all .that is. asked for this
L complete receiver, and when it is
remembered that less than a year
ago a battety receiver, exclusive of
batteries cost "as much, it will be
appreciated that the manufacturers
have endeavoured and succeeded
in producing a receiver which will
find a most ready market.

For those who require it this chassis
is also obtainable in a radio-gram
cabinet, and the pick-up and other
gramophone apparatus is already mounted
and connected in circuit. Details concerning
this radio-gram will be given, on this page
in due course. The performanoe is, of
course, of the same order as is obtamed
Wlth this particular receiver.

HM.V. SUPERHET SELECTIVE FIVE
CEIVER : Model (438 A.C.)
MLA:I(ERS The Gramophone Company,
t

SPECIFICATION : Four Ivalve Super.
het., with valye rectifier. S.G. com-
binedddetector-oscillator ; variable-mu
LF.'stage ; linear grid detector and Pentode
output stage Adjustable tone control
and combined volume-control, acting
on either radio or gramophone. Mains
energized loud - speaker. Second-
channel whistles reduced to an absolute
minimum. Straight-line scales for
each wave.band, each separately illu. ¥
minated.

TEST REPORT : Reception of dozens of
stations, with the greatest facility, on
either wave.-band in dayllght and
practically any worth-while station at
night. uwality of reproductlon ad-
justable to sult amy requirement
characterized by * forwardness ’’ and
complete absence of resomances. A
de-luxe instrument,

PRICE : 13 guineas.
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Neutrodyne Circuit

A receiving circuit designed to neutra-
lise the inter-electrode capacity of high-
frequency valves and so prevent H.F.
howling. It is now no longer used owing
to the introduction of the sereen-grid
valve, in which the neutralizing is carried
out in the valve itself by internal screen-

;ing. See INTER-ELECTRODE CAPA-
: CITY.

Nicke! Iron
An alloy of iron used for making the
cores of transformers, chokes, etc. It
derives its name from the fact that its
constituents are chiefly iron and a small
proportion of nickel.
TINFOIL

SOLDER CONNECTING

EACH TURN OF Foil
Fig. 1.—(Top): A paper condenser which
would be inductive, the connections being
taken from the ends only of the foil. That
shown below is non-inductive since each turn
of foil is connected.

One of the chief advantages of nickel
iron over ordinary iron as the material
for the cores of transformers and chokesis
that less turns of wire are neccessary for
a, given inductance. This means that
the whole instrument can be made smaller
than when iron is used. (See TRANS-
FORMER.)

Nodon Rectifier

A chemical rectifier consisting of an
aluminium rod and a lead plate immersed
in a solution of ammonjum phosphate.
It is used for converting alternating
current into direct current and is chiefly
employed for charging accumulators from
alternating current mains. Usually four
of these rectifiers are used connected in
the form of a bridge eircuit.

Non-Conductor
A substance which will not permit the

waes
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passage of an electric current. An insu-
lator is a non-conductor. (See also
CONDUCTOR.)

Non-Inductive Condenser

A condenser with negligible inductance.
Fixed condensers made of flat metal
plates or foil are non-inductive, but
those made by rolling up two strips of
tin foil separated by waxed paper are
inductive unless each turn of the protru-
ding foil at each end is connected to the
terminals. If only one connection is
taken from each strip, then the rolled-up
strip acts like a tuning-coil or inductance.
This may impair the efficiency of the
condenser at certain frequencies. Fig. 1
shows how the ends of the foil in & non-
inductive paper condenser are soldered
together.

Non-Inductive Resistance

A resistance with negligible inductance.
Composition resistances come under this
heading, but all wire resistances wound
in the form of a coil are inductive to a
greater or lesser degree. There are,
however, special non-inductive wire-
wound resistances in which the wire is
wound back on itself so that the induct-
ance of one turn neutralizes that of the
next. The total inductance is thus negli-
gible. (See Fig. 2.)

Ohm
The practical unit of resistance.

Ohm’s Law

A knowledge of this law is essential
for the working out of a great number of
the simple wireless calculations.

It is usually stated in the following
form: 1 =f% where I = current, E =
E.MLF. or voltage, and R = the resistance
of the circuiv in question. It follows that
where two of the quantities are known,
the third is easily determined.

For example, if it is desired to find out
the current passing through the filament
of a valve when the voltage across it is
2 volts and when the resistance of the
filament is- 10 ohms, then we apply

Ohm’s Law thus: I = g That is,

I = [, that is .2 amp. This is an ¥y

example where the current in the' circuit
is the unknown quantity. ‘If it is desired
to determine the resistance, then the law
may be expressed thus: R = 5,:, or again,
if the voltage is the unknown quantity,
the expression becomes E = ]R.

= .
W=

; AN
| MM

There are many other cases where $
Ohm’s Law is used, such as in the working
out of the value of voltage dropping }
resistance, anode resistances, the current j
in the anode circuit of a valve, and the !
voltage dropped across grid-bias resist-
ances, etc., efc.

Open Cireuit

A circuit which is not continuous and
therefore, onme through which current
cannot flow.

Oscillations

When wireless waves strike the aerial :
of a receiver they set up electrical oscil-
lations in the aerial circuit -(the aerial
tuning coil and condenser). These oscil-
lations are simply electrical currents
moving backwards and forwards very !
guickly, or at a high frequency, as-it is ;
called. They are dependent for their ;
maintenance on the energy supplied by
the transmitting station, in other words,
on the incoming waves and also on the
aerial circuit being tuned to those waves.

course, . if the transmitter stops
radiating then the circuit ceases to osecil-
late. The fact that the oscillations die
down in this way as soon as the outside
source of energy is removed is due to the
resistance of the circuit. There is a way,
however, of overcoming the resistance.
It consists of utilising some of the energy
in the anode circuit of one of the valves.
This is transferred to the aecrial circuit
by a reaction coil, or some such device.
The circuit will thenioscillate continuously,
whether the outside source of energy be
continued or not.

When a receiver ig said to be oscillating
it means tbat the energy supplied by
the reaction device is more than sufficient 3
to overcome the resistance of the aeria]i

circuit, so that the surplus energy is
radiated from the aerial in the form of }
wireless waves. In other words, thei

=l ’

Fig. 2—Above : Type of resistance which is
inductive. Centre : How the wire is wound :
in a non-inductive wire resistance, and

Below : Two other non-inductive resistances.
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difference between the two arrangements

is illustrated in Fig. 3. Here “electric

lamps are the picees of apparatus

and a battery the source of supply.

It is also possible to combine-the

two methods. This is called series

parallel connection. Fig. 3 illusirates the

difference between series and parallel
connections.

In the case of the parallel arrangement

the ,total current is shared between each

of the lamps actording to their respective

56 6

F ig. , 3.— Above :
in) parallel,
See Parallel Connections.

recetver acts as a miniature transmitting
station.
: This is why a receiver which is osecil-
lating violently will cause interference
with neighbouring sets. The squeals
iand howls produced when the tuning
dial is turned are caused by the waves
which are being produced by the set
combining with or heterodyning those
radmted by the vanous transmitting
stations *“ onthe air ” at the time, Due
care should always be exercised in
the handling of the rcaction control
w0 see that this sort of thing does nov
occur. It is quite a mistaken idea
that louder signals or greater range
will be attained by tuning the reac-
tion *full on,” since there is no
increase in selectivity beyond the
point where the self oscillation begins
to take place, only the introduction
of frightful distortion. It is usually
easy to tell when the danger line is
being approached by the fact that as
the reaction control is advanced and
the signals built, up in volume, o
point is reached where a.slight rush-
ing noise manifests itself. With-
some sets, however, there is scarcely
any warning bheyond a sudden
“ plop.” This is due to poor design
or the fitting of unguitable valves or
batteries

See also REACTION.

Osclilator Valve

' The valve in a superheterodyne re-
ceiver which is used to produce the local
oscillations necessary with this type of
 receiver.

Oscillograph

An instrument for reoordmg the shape
of alternating current impulses or waves,
and particularly those of high-frequency
currents.

Pancake Coil
A flat type of tuning coil or inductance
now practically obsolete.

Parallel Connections

When connecting two or more pieces of
apparatus, such as'lamps, valves, resis-
tances, condensers, etc., to one soarce of
| electrical stpply they may either be
“jointed together in the form of a chain
and then the two ends connected to the
supply or they can be connected each one
separately to the supply. The former
system is known as connection in series,
the latter as connécted in parallet. The

Shows a set of Iamps connecled
Below is shown the series arrangement.

Fig. 4.—Two cxamplcx o] permanent magnets.

tance lamp would pass more
current than another of higher
resistance, With the series
arrangement on the other hand,
the gurrent through each lamp is
the same, but the voltage across
each oné depends on its resistance
and the number of lamps in

circuit.

! resistances.’ Thus, a low resis-

Pentagrid
A valve having five grids.

Pentode

A valve with a total of five electrodes,
namely, filament, plate and three grids.
It is remarkable for its amplifying proper-

| ties, having a very high rate of mutual

conductance,

The commonest type of pentode is a
low frequency valve, its use being limited
almost entirely to the output stage of
the receiver, where it may be connected
either alone or in push-pull with another
similar valve.

The H.F. pentode is a recent introduc-
tion, and is a modified version for use in
H.F. circuits, It has certain advantages
over the more orthodox screen-grid
valve,

Permanent Magnet

A magnet which retains its magnetism
mdeﬁmtely Usually o special steel such
as ‘cobalt steel is employed. Permanent
magnets tend to lose their magnetism
if the gap between the poles is very wide.
If a ¢ keeper, which is merely a piece
of soft iron, is placed across the gap this
loss is greatly minimized.  Blows with a
hammer, dropping the magnet, or heating
the steel will cause rapid deterioration.
For this reason it always pays to handle
permanent magnet loud-speakers with the
utmost care, as apart from other damage,
dropping them may demagnetize the
magnet.

That on
the left is as used in a moving-iron loud-speaker, while the
. one on the right is from a moving-coil speaker,

impedance in the

Permeability

This may be described as the magnetic
conductivity of a material. A substance
which offers a ready path for mnagnetic
lines of force is said to have _a high
permeability. - Substances such as air,
glass, paper, and the majority of metals
have a ‘permeability of unity, whereas
ferrous substances have a higher value.
The highest values are found in certain
special iron and steel alloys, such as the
nickel iron which is used for the cores of
trapsformers. So much casier is it for the
lines of force to pass through the’iron’ core
of a transformer that practncal]y none is”
radiated out into the space beyond the
core. High permeability is one of the
desirable properties of the core of a low-
frequency transformer or choke.

Phosphor Bronze

An alloy . of* copper, tin and phos-
phorus. It has greater tensile strength
than pure copper, but is equally good
regarding electrical conductivity, and
thus makes a very suitable material for

aerial wire. l
Photo Electric Cell
A device which alters its rcsxstance

according to the intensity of" the ;
light falling upon it. In appearance !
it is somewhat like an electric bulb,
and its chief use is in oconnection
with television and talkies.

Pick-Up
8See GRAMOPHONE PICK-UP.

Plate

Another name for the anode of a §.
valve. Inja receiving valve it is
usually a small box-shaped or
cylindrical structure. In the centre
is placed the filament or cathode and
between theltwo is the grid or grids
consisting usually of wire mesh. Fxg
5 shows a typical plate ina neeexvmg
valve.

In the ordinary type of valve the
plate is enclosed in a glass bulb
which is exhausted of all_air, but in
the new Catkin type of valve the
plate itself forms the envelope of the valve
Plate Circuit
BThat part of the circuit of a wireless
set between the plate or anode of a valve 5
and the H.T.
supply.

Plate Voltage

The voltage
applied to the
anode or plate of
a valve in order
to make it posi-
tive in respect to
the filament or
cathode. The
plate voltage is
derived from the
H.T. battery tor
mains unit. Itis
n ot !necessarily
the full voltage of
the battery or
unit since some
drop in voltage
oceurs across any

anode circuit,such
as the primary of
a transformer, or Fig. 5.—Valve cul away
other component. to show the plate.
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Converting a
Receiver=

T is well known that for reception on
the short, and more particularly ultra-
short, waves, the super-regenerative

type of receiver offers several distinct
advantages over the more orthodox type.

For example, by the use of the super-
regenerative principle it is possible to make

with the simplest apparatus a receiver with
enormous amplification, and consequently
great sensitivity.

The super-regenerative type of receiver is
not as selective as the more usual type, but
this is not necessarily a disadvantage at the
present state of short-wave work, where it
proves of great assistance in searching
for stations in the very large fre-
quency bands involved. Before deal-

Short - Wave

By D. P. TAYLOR

build up to a limit dependant upon the
characteristics of the valve, and yet at the
same time as the effective resistance is
zero, the oscillations should follow the
original wave form.

This receiver would suffer from the dis-
advantages that any atmospheric or elec-
trical change in the circuit would also
cause oscillations to build up to the maxi-
mum amplitude.

Some years
ago' Armstrong,

ing with the practical details of Furs
converting short-wave receivers to this
principle, let us consider the super-re-
generative principle from a theoretical
point of view.

. The Supcr-regenerative -Principle.

As the retro-action control on a normal
detector valve is increased, the negative
resistance injected into the grid circuit tends
to neutralise the positive resistance present.

A point is reached where the positive
resistance present is equal to the negative
resistance injected into the circuit by the

4 experimenting
ARIABLE on these lines,
BTN produced a re-
ceiver in which

DETECTOR

VALVE

_|

S AARAAAAA. ]

feed-back and the effective resultant resist-
ance will be zero.

If the retro-action be increased above this
point, the resultant resistance would be
negative. If a signal be applied to the
tuned grid circuit when the resultant
resistance is positive, this signal will be
damped due to energy loss in the positive
resistance.

If signals were applied at the point
where the resultant resistance of
the circuit were negative, the signals \ /
would build up to a maximum value g
limited only by the characteristics of
the valve§but due to the fact that
the resultant resistance is negative £
thete oscillations will continue after
the applied signal has ceased, and
this is a condition of self-oscillation
and will be familiar to anyone who
has handled an oscillating receiver,

Fig. 1.—A simple regenerative arrangement.

the effective resistance was varied from a
positive value to a negative value at a super-
sonic frequency.

It was arranged that the mean value of
resistance was such that the circuit was pre-
vented from falling into self-oscillation, and
yet at the same time allowing the signal
to build up to a large value in the

1 L /'AMPl

being a condition in which it is
impossible to satisfactorily receive
signals.

Suppose now the signal were ap-
plied at the point where the positive

h |
| &N

—How to Adapt it to the Super-

Regenerative Principle

intervals when the effective resistance is
negative.

It is found that the super-regenerative
effect is more pronounced (2) The lower the
value at which the value of the resistance
is changed, although it is necessary that
this shall be accomplished at a super:
sonic rate so that it shall not be audible,
(b) The higher the signal frequency, as
under these conditions the signal builds up
to a larger value in the intervals when the
effective resistance is negative.

This variation of grid circuit resistance
can be accomplished by several methods,
but the means which we shall consider at
present are :—

(1) Variation of the grid circuit damping
by tapping the grid circuit return of a
supersonic oscillating valve to the tuned
circuit of the receiver,

(2) Variation of the amount of negative
resistance feed-back by the variation of
anode volts of the detector valve at a super-
sonic frequency.

It is possible to-arrange for the detector
valve to perform the dual purpose of
detector and supersonic oscillator, but in
doing- so a certain amount of efficiency
is sacrificed, and we will consider at the
moment methods which entail the use of an
extra valve. Let us now consider the
conversion of a straight short-wave receiver
to the super-regenerative principle using
the method described in (1) above.

The circuit diagram is shown in Fig. 1,
all the apparatus shown enclosed in the
dotted lines being the supersonic oscillator.
The inductances used are two coils each of
1,000 turns, the grid coil being shunted by a
.004 microfarad fixed condenser.

The coils can be conveniently wound
between plywood discs mounted on a
rod, with suitable spacers, the end
of the centre rod being fixed in the
chuck of a drill for the purpose of
| winding.

I It will be seen that the end of
"1 the grid coil, instead of being re-
| turned directly to the low-tension
circuit is tapped on the grid coil
| of the receiver.

i A variable resistance is inserted
in the high-tension feed lead of

! the supersonic oscillator for the

| purpose of varying the amplitude -

: of the oscillations which is used in

i practice for the purpose of effecting

and negative resistance are equal,
- giving an effective resistance of zero,

LI
===

~Ji

we should then have a receiver of
remarkable high-frequency - proper-
ties, as any signal, no matter how
small, would ecanse oscillations to

&

arrangement.

s, - 5 R

Fig. 2.— A supersonic oscillator

a compromise beétween signal

strength and noise level. We will

now consider the method shown in

(2) above, for converting a receiver

to the super-regenerative. principle.
(Continued overleaf)
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ADIO |
MBLINGS

By JACE

That Cheap Commercial Set !
OW is it done ? The answer is that
although' 'manufacturers wuse com-
ponents which are just as good as those
which you and I buy, instead of being
enclosed in prettily coloured bakelite cases
and having nice nickel-plated terminals,
they are left as ¢ bare-bones ”” without any
fancy trimmings and with soldering tag
contacts. I am now wondering why the
makers of components do not offer these
bare-bone * manufacturers’ models” to
us. I am quite sure that we should not
object to the appearance so long as we knew
the parts were good—neither would most
of us mind unearthing the soldering iron
again, if by so doing we could save money.
It appears that if all components could be
sold in this way their price could be reduced
by quite 20 per cent. in most cases. *

“ Standard * and * Manufacturers’ ” Models
IT -might be-added that one firm of trans-

former manufacturers at least do sell |

their products in two types—*‘ Standard ”
and *‘ Manufacturers’.” The latter are a
good deal cheaper as you can tell from
the following specification taken at random.
“ Mains Transformer, giving outputs of
250~250 volts, 60 m.a. and 4 volts at 1 amp.
Price, Standard Model, 26s.; Manufac-
turers’ Model, 22s. 6d.” Both models
have identical characteristics, but whilst
the first mentioned is fitted with terminals,
the second has wire connections.

Again, there is a certain make of fixed
condenser which can be obtained with
either terminals or soldering tags. A
.0005 mfd. component costs 1s. 3d. and 9d.
respectively in the two types. Surely it
is worth while to wuse soldcred connec-
tions !

To Solder or Not to Solder
ERSONALLY, we are in favour of
soldering, for after very little practice
it is both easier and quicker to wire up
a set in this way, and the trouble associated
with subsequent loose connections is
practically obviated.

The ‘ Westector *’
AVE you tried the new “ Westector »
yet ?* For automatic volame control
they are ideal, especially in a superhet.
Due to their inevitable capacity they put
a fairly heavy load on the tuning circuit
at wavelengths below 300 metres or so,
but at 2,000 metres (the approximate
wavelength at which the second detector

of a superhet operates) their damping
effect is negligible. Even on the medium
waveband, however, the rectifier does not
appear to reduce selectivity to a very great-
extent if it is connected to a fairly low
tapping on the preceding coil.

One very interesting use for the half-
wave “ Westector * is as combined detector-
automatic .volume control in a 2 V.-M.
four-valve set. By inserting the rectifier
after the second tuned-grid coil, and con-
verting the valve detector for use as L.F.
amplifier, results were almost as good as
before (despite the loss of reaction) and with
the added advantage of A.V.C. Due to the
small size of the rectifier it was an easy
matter to fit it in the set without the need

for any alteration to lay-out, and, by using |

R.C.C. coupling between it and the valve
that previously functioned as detector,
very little space was required for the few
additional components.

Super-Power Transmitters

T is about time that some restriction
was placed on the maximum permis-
sible power, and this alone would go a
long way towards the solution of our
present difficulties. =~ We have recently
tasted the delights (?) of high power by
listening to the tests of the new Moscow
station, which has been working on 500
kilowatts somewhere near the top of the
long-wave band. We say *“ somewhere
near”’ because we have been unsble to
locate the exact wavelength, due to the
fact that the station could be heard over a
band of something like 100 metres, even
with a fairly selective set. )
Another station which has caused not
a - little trouble of late is Radio Luzem-
bourg. Although working with fair regu-
larity on 1,250 metres and with a power
of 200 kilowatts, this ‘ giant” has, so
far as I am aware, no authority from the
U.LR. to do s0. He has caused no end of
trouble on the long-wave band, even in
this country, so he must have been much
more than a nuisancé in Central Europe.
It certainly appears to us that the whole
idea of colossal power can do no more than
defeat its own objects. To enable us
to cut out the interference caused by super-
power stations we are obliged to build
ultra-selective receivers having numerous
valves, so that if the powers were re-
duced we should still receive as many
programmes with better quality andijless
interference.

CONVERTING A SHORT-WAVE
RECEIVER
(Continued from page 603)

The Superzonic Oscillator

As will be seen from Fig. 2 the super-
sonic oscillator is inserted 'in the anode
feed to the detector valve causing the anode
potential of this valve to be varied at a
supersonic frequency.

The oscillator in thig case is identical
to the one previously described, with the
exception that in this case the anode coil is
tuned by the .004 condenser instead of
the grid coil.

When testing these super-regenerative
adaptors the first thing is to determine if
the oscillator valve is oscillating satisfac-
torily, this is best done. by inserting a
milliammeter in' the anode circuit of this
valve and noting if a large increase of anode
current takes place on short-circuiting
the anode or grid coil.

If it is found that the oscillaior valve is
not oscillating properly, it is advisable to"
reverse the connections to one of the coils
to ensure that they are coupled in the correct
sense, also it is often worth while trying the
effect of a change in valves.

When the oscillator is working satis-
factorily the circuit should be connected up
as shown in Fig. 1 or 2 and, with the filament
circuit of the oscillator broken, a station
should be tuned in on a low wavelength

with the normal reaction control at the

maximum at which it is possible to receive
satisfactorily. :

If the oscillator valve is now switched
on an immediate increase of signal strength
is noted and it will be found that the detector
reaction control can be increased still more
without self-oscillation taking place.

If the amplification be pushed too far it
will be found that background noise becomes
excessive, and a compromise can be effected
by the adjustment of the detector reaction
control or by the resistance in the oscillator
anode circuit or, in the case of the circuit
shown in Fig. 1, by the adjustment of the
tapping of the receiver grid coil. i

It will be found, too, in practice that
whilst the noise level may be high when not
tuned to a station the receiver becomes
quieter when tuned to a carrier wave.

In practice, the super-regenerative effect
becomes more effective the greater the
difference between the quenching frequency
and the signal frequency due to the fact that
the signal has a larger time to build up in
the intervals whilst the resistance is
negative, therefore the types of receivers
described are very effective on the ultra-
short waves.

In conclusion it might be said there is a
very large scope for experiment in receivers
of this type, which should appeal to many
amateurs, as the apparatus required is
inexpensive and should be of particular
interest in connection with the British
Broadcasting Company’s ultra-short wave
transmissions.
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PEARL & PEARL
SUPER RADIO BARGAINS

All guaranteed and carriage paid.

CONDENSERS

Zetavox 4-gang .0005 mfd. condensers,
specially made for the famous Zetavox
Receivers.

Utility brand new, unorencd .0005 mfd.

gang condensers, all with trimmers,
;ll!;li)ut screen (also supplied with screen,
/

12/6

176
1/6

Edison Bell fixed condensers supplied in 1
doz. lots assorted capacities

FAMOUS SLEKTUN
SCREENED  COILS

2

Slektun Dual Range screened Aerial coil,
as recommended and used by famous
designers. Usual price, 6/6.

Slektun screened H.F. Coil for use with

above, Usual price, 6/6. 2’]]

BARGAIN  OFFERS OF
POPULAR LOUDSPEAKERS

Cash or C.O.D.

AMPLION

The famous Amplion model A.C.6. fine 0ak
cabinet speaker, suitable for all receivers.
Usually sold at 25/-

AMPLION
Model A.B.6. Fine lpeaker |n handsome
lished walnut Usual  price

59/6.

AMPLION
Another famous Amplion Speaker housed in

a finc Walnut Cabinet, List price, 9 25,

! ! ! SPECIAL PUROHASE 4 U

i 33

I
2/6

Carriage Paid.

121113

Limited number of Telsen Major Speaker
Chassis. his is a super bargain and is
available whilst stock lasts. Usually 10/6.

Slektun 4-pole balanced armature loud-
B%ak" units._ Ultra sensitive. List price,

Lissen Horn type loudspeaker Units. Re-

markable value.

PYE CHOKES

Fully guaranteed Pye chokes as received

from the makers, 20 Henry L.F. Chokes,

usually 12/6.

Send your orders dlrect to head office at Bishopsgate.
Cash or C.0.D., carriage paid on all orders. Send now to
avoid dnappomlment—-llmltcd stocks only. These
bafgains can also be obtained by personal shoppers at

branches given below.

PEARL & PEARL
190,Bishopsgate,London,E.C.2

Byanches :
11, Liverpool St., B.C.2, 100/101, Houndsditcb, E.C.2
276, Pentonville Rd., Kings Cross.

PRACTICAL WIRELESS

PRACTICAL WIRELESS & =

{POSTAL RADIO BARGAINS I

= SAVE MONEY...ORDER DIRECT
. ORDER WITH CONFIDENCE.

REMARKABLE OFFER!'!
LAMPLUGH SILVER
GHOST SPERKER
Genuine 1933 Junior model Lamplugh
18,6 3 ratio transformer suitable for all
types output valves, Diameter 8% ins.
Usunlly 29/6. Super Bargam
of treble and bass, Amazing bargain,
genuine 1933 production. ilsl price
42/-. Specml price whilst stock remains

Silver Ghost Permanent Magnet Moving
The senior model is famous fof its

Coil Dynamic Speaker. Fitted with
massive magnet 8lvm|1 perfect alance

Cash C.0.D.. cCarriage Paid.
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Y-SHAPED

Works off small battery lasting 12 months,
ed into G.B. battery without aflecung recep-

be plug{
tion Uses practically mno current,
3jin. dia. in any panel up to iim, thick.

fix—no screws required. Obly

Iin, from front of panel to back

of case, Swiss movement. Hand
set from (front.
bezel,

set,
RIVERSIDI} MF@G. Co., Ltd.,

Nickel - plated
Useful addition to any

/ e |

\

n

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET!
NO MAINS NEEDED |
KEEPS CORRECT TIME1
NO WINDING!

or can

Fits into hole
Easy to

is complete with Exide
Batteries, Exide Ac-
cumulator, three Tungs-
ram Barjum Valves,
and eelf-contained
balaneed armature
speaker, Chassis buflt
—Walnut Cabinet—
gingle dia) tuning—
gramophone pick-up ter-
mioals. Usually 7 gm.
Marvelloua, bargain, can

not be re- I-T,—s-l

p(-n.tcd Send
PEARL & PEARL,

190; BISHOPSGATE, E.C.2.

Cash or C.0.D.
Carriage Paid.,

P E ARL & PEARL, nep,tI a.m'ﬁérs Ene wnoad' COMPLETE WITH BATTE
190, BISHOPSCGATE, LONDON, E.C.2 ST Rierlte €392, POSTAGE 60
SOVEREIGN JUPITER AT -
G B A RGAI N lllusha‘(‘;:l“(?a(f:l‘;ue of
PRICE RADIO-GRAMOPHONE
This Sovereign Jupiter CABINETS

of exclusive modern de-
sign, made by craftamen,
in highly figured Oak,Wal-
nut or Mahogany, postfree

REMARKABLE VALUES,

Cabinets made to order
a speciality,

Maker, under licence, of the

HOWE BOX

Recommended by the

B.B.C. Full details on
request.
GILBERT,

Cabinet Maker - SWINDON
Estimatas Free. Est. 1866

lﬁﬁﬁﬁ#%ﬁ%!%###ﬁ%%####%%###I

EASY TERMS

Everything Wilreless supplied on lowest
terms. Prompt delivery guaranteed.

NEW BLUE SPOT 99 PERMANENT-
MAGNET MOVING-COIL UNIT,

Cash Price £2/19/6; b5/- with order and
11 monthly payments of 5/6.

CLASS “ B’ KIT, consisting of Multitone
driver trans. and output matching choke.
Cossor 240 B. valve and valveholder. In-
struction book with every order. Cash Price
£1/15/3 or 6/- with order and 6 monthly
payments of 5/6. .

12 EXIDE W.H. HIGH-TENSION ACCU-
MULATORS (120 volts, 5,000 M/a). The
cheapest and best High Tension Supply
where M:uns are not available. Cash Pnce

ﬁ%%!%%%%%%%%%%%ﬁﬁﬁﬁtﬂﬁ

%1 The

thrilled by such plays as
and *“The Mary Celeste "
in bock form for the firs

thrillers. 356

RADIO PLAYS

By L. DU GARDE PEACH

Obtainable al all Newsagents and Booksla"s,
or by post, 2/9, from George Newnes, Lt
Southampton Street, Strand, Lomfon. W C 2

Plays That Have
Thrilled Millions!

MILLIONS of wireless listeners who have been
*“The Path of Glory”

can now read them

t time. Five radio
pages.

2/6

£3/15. - with order and 11 ly
payments o T/-.

NEW MULTITONE CLASS “B* UNIT.
Ready for use, Including Valve. Cash
Price £2/11/6. 7/- with order and 10 monthly
payments of 5/-. (Descriptive leaflet on request)

ALL CARRIAGE PAID. QUOTATIONS BY RETURN.

To avoid delay, will customers kmdly
send first payment with order.|
THE
LONDON RADIO SUPPLY
11, Oat Lane‘:o'l,\loble Street,

London,; E.C.2.
'Phone? National 1977
#%%ﬁ#%%%%%k%%%#ﬂk%k%%%%%

l»%%%%%%%%%%%ﬁ%%%%%%%ﬁﬁ%%K%%ﬁ#%%%ﬁ%%ﬁﬁ%ﬁ%ﬁ%%%%

] 0306 306 306 48 306 X6 36 30 306 36 30 306 0 X X 0 X X X 36 X6 X X%

PEARL & PEARL

190, BISHOPSGATE,

UNIQUE PORTABLE BARGAIN

i 2-valve Pentode porte

LlSSEN 2v.

TRANSPORTABLE
This famous  Lissen

able i3 complete with
Lissen 120v. H.T. Bat-
tery, Lissen 9v. @Q.B.
Battery, Lissen 2v, Ac-
cumulator and Lissen
valves : incorporates ba-
lanced armoature speaker.
Tdeal Portable for holi-
days, in the car, or on
piente, 8pecial pur-
chuse enahbles us to offer
them at thls remarkable
price.  Btocks limited ;
get yours to-day.

£2-19-6

LONDON,

£.C.2

s
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¥ to'men who
want careers

NNOUNGEMENT

.

In the sign language
of the

Bvoudcﬂ.sﬂng Room

this symbol means

"Announcement.’’

A

The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
vouth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can face be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES

Included. in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman, This, in addition to inculcating the
art-of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.
! We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch-of Wireless interests you
the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
information about the Courses I have marked X
COMPLETE RADIO
RADIO SERVICING
RADIO EQUIPMEN_T
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS OPERATORS

ooooQaH

Namé,oesrersossessnceessnissiveare Aglusesen.n
AATESS cs 0onn 0000 0m 0000 m0 0t 0 10 0 411 00 10 40 00 50 0us
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MAKING A FRAME AERIAL

By H. J. JONES

OW that the summer months are here
portable sets are “very popular.
Most portables have the frame
aerial combined in the case for reasons
of compactness, although some prefer to
have the frame aerial separate, as it gives
one more room inside the casc for the
other components, and in some c:}mses it is
P more efficient.
r/J/z/—l Ihlealfrax(tllp
- I aerial here de-
e scribed may be
constructed
quite easily, and
will be wuseful
for those making
portable sets
besides enabling
one to convert
“ a transportable
type of set into
a portable.

Constructional

Details
The frame is
constructed
from 1lin. by
lin. section hardwood, readily obtained
from any fretwood store. Two pieces
9in. long and one 1ft. 10}in. long arc
required. The cross pieces are fixed 12in.
apart on the main piece by means of glue
and small nails. The

F:ig. 24 '
Method of fixing fibre pieces
for holding the wire.

Fig. 3.—AlL joints are made as
ternative shown in Fig. 1.

method of Six pieces of fibre

fixing  base. (or ebonite), }in.

Metal Bracawts thick, are then cut

5 to the shape shown

int Fig. 2,

dnd glued

in position

for holding

: ’ thel\I'ire.bIt

A . ! wil ©

meggfzdw of necessary

to cut a slot

Lin. wide by 3}in. long at the foot of the
frame to take the bottom piece of fibre.
A base of 2%in. hardwood 4in. square is
then fixed to complete the frame.

—0
A
o]
S0 O
o
io
'3
i)
R

Fig, 6.—~Circuit diagram.

1
Fig. 1.—View of the complete frame ready
for winding.

Two triangular brackets of wood are
glued and nailed in place to steady the

upright. If preferred, metal brackets can
14" Al -
Shott Fiave.  Tiras o
=t
R So fomns Windeogs

5 Zaros

Fig.4.—

Details

of wind-
ing.

be used, as in "Fig. 3. A-coat of varnish
stain will improve the appearance of the
completed frame:

Hole to Swt
] o Swirkch

‘/o#oe.:_smt,%g’gi X '/%D/a Holes /

Bl ﬂj W1

jf £ e 1%

7% i >

e . o

%~ * ! ¢’.’4'. % 1

"/gu : a y

x5 &
Fig. 5.—Detail of terminal strip.

The Windings _
The wire requirdd for the aerial is
24 s.w.gz., dec. for the medium-wave
(Continued on page_ 610)
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A REVIEW OF |

 PRACTICAL WIRELESS

By E. REID-WARR

For You, Rio Rita and
I Want Nothing But
Your Love, on H.M.V.

OST of the music
issued on the i
latest records !
still remains light in
character. Even the London Philharmonic

Orchestra, under Sir Thomas Beecham, trip
delicately about with Rossini’s Scala di Seta,
finishing with Handel’s Eniry of The Queen
of ‘Sheba from Solomon (Columbia LX255).
There are no ¢ deep depressions ” in Rossini,
but this overture has, I fear, too close a like-
ness to the Barber of Seville to send one quite
frantic. It is marvellously played and the
contrast of Handel is clever : it * goes ” so
well with it. Hear this, by all means.
Then come back to Town and hear Erie
Coates conducting a Symphony Orchestra
in his London Suite (Columbia DX470).
First—Covent Garden, which is a symphonic
arrangement round ‘ Cherry Ripe.” Then

estminster, very soothing and contem-
plative. Lastly—Knightsbridge with mar-
tial glitter and pomp. Very, very English—
and three very attractively drawn sketches
of London. Henry Hall’s B.B.C. Dance
Orchestra have made a good record in
Viennese Memories of Lehar on- Columbia
DX472. A number of the most popular airs
are selected and played in most attractive
manner. This band is capable of turning
out good music in a higher plane than dance
tunes.

Play of Butterflies and Fairy Tale are two
new titles by Heykens, played by Albert
Sandler’s Orchestra, on Columbia DB1131.
True to type (the Serenade, that is) but the

- second title need scarcely have been re-

named. The first is deliciously played
almost as a minuet, and Sandler himself is
especially good. Of similar simple strain
are Ecétasy and Golden Kisses, on Parlo-
* phone R1533. Here Edith Lorand’s
Orchestra -give a straight, - well-balanced
performance of two orthodox waltzes.

Those who like Hawaiian guitars as a
judicious seasoning to a piece will like Gino
Bordin and his Hawaiians, on Parlophone
R1532. They play The Blue Bird and In
Vienna One Night most attractively, letting
the violins (and the melody) have their
share.

For something rather more full-blooded
and festive Regal-Zono have two records
which are excellent. The first is Marching
To A Military Band and It's The Band
(MR954), by an anonymous Marine Pavilion
Band. Very vigorously played, but the
vocals would have been better omitted.
The second—Rhapsody in Blue (M R957),
by Billy Cotton’s Band, is played with any
amount of confidence. This piece really is
clever, however much one may dislike
jazz effects. It is a syncopated symphony
de luxe, and nothing, since it was written,
has looked like dethroning it. The heavy
piano part .is got through with only
one or two tiny errors, a very clever
accomplishment.

Really the next is a dance record, but it is
o very good as to be treated and bought as
an orchestral piece. (We have minuets by
Mozart and Beethoven, -anyway!) Hear

B6342. South Ameri-
can stuff by Marek Weber’s Orchestra,
grandly played. The first, a paso doble, is
packed with infectious gaiety. The very
thing for the summer evenings.

One from the classics to end this section.
on no account miss Columbia DB1133, on
which the Lener String Quartet play a trans-
scription of Bach’s Air From the Suite in D
and the finale of the Quartet in D Major
(Dittersdorf). If all the chamber music we
heard were as lovely as these (especially the
first) there would be no more caustic post-
cards to the B.B.C. Hear it; I think you
will agree.

Mostly Ballads

Poetical fancy flies high in the first of
Lawrence Tibbett's pair on H.M.V.
DA1313. These are And Love Was Born
and The Song Is You. The first is a charm-

.ing little song, and the way in which it is

sung is a model to imitate (if one could !)
Tibbett is a magnificent singer, especially
in this sort of song. How many times
Border Ballad has been done, 1 know not,
but there is a satisfactory version by Irving
Naismith on Decca F3478. He is a good
baritone, and this is happily done with a
nice Lowland dialect. = Fairings backs it,
but he is not quite at home with it.

Here is one for the votaries of the open
road. Sit and listen to Harold Williams
singing My Sheep Dog and I, and then con-
tinue to tramp With A Song on Columbia
DB1134. Neither is original in theme or
music, but for the camp or caravan they will
fit the occasion to a nicety. By the way,
another which might also be taken along for
a sing-song is The Ratcatcher’s Daughter and
Botany Bay, by the Victorian Quartette, on
Regal M R945. These absurd, attractive
mixtures of bathos and pathos always seem
to come up as fresh as ever.

For those who like the modern pseudo
sentimental song, Morton Downey fills a
need. He has Remember Me and Farewell
To Arms, on Broadcast 3207, and the orches-
tra shines brilliantly in the accompaniment
to the first—a pretty piece of work.

Hilarities

We can laugh -heartily, and keep on
laughing at four very funny records just
issued. First, our old friend Stanley
Holloway. Listeners will remember in a
recent appearance he gave us Sam’s Medal
and Many Happy Returns. Columbia were
snowed under with requests for a record of
these two, and here it is—DX474. Sam
Small didn’t get the V.C. for saving the
Sergeant-Major’s life, but the telling of his
encounters with the great ones is humour to
the nth degree. 1 believe this is thc best
Sam Small yet, thanks also to Mabel Con-
standuros and Michael Hogan, who wrote it.

Then vocal humour. Try Ann Suter in
Jekyll and Hyde and Actions Speak Louder
Than Words, on Parlophone R1529, Dual

(Continued on page 612)

The CAMEL
has the hump

He has a hump on at all times. If you
do not get wise to the best in radio you
will get like the camel and have the
hump. Insist on Graham Farish com-
ponents and you get the best in radio.
They are precision made instruments,
incorporated in any set and they provide
Efficient Selectivity, High Tonal Quality,
and Reliability.

LIT-LOS.

Condensers

Compact and efficient.
Accurately gauged
bakelite dielectrics and
solid hrass pigtail con-
nection to moving |
vanes. All capacities up
to <0005 mfd. in tuning
straight line capacity
and differential types

2oz 3
0“MITE Resistances

The most popular and ¢ficient type of B
fixed resistance for all general 5

purposes, ' Better than wire-

wound.” All values 50 ohms
to 5 megohms. Each
100°F. Temperature rise.
Ohms Milliamps Ohms Milliamapa
3:000 32 %o'ooo 6-75
000 23 30,000 6

3,
Other values prorata. 100,000
Heavy Duty type. 199'0"‘,“3"‘32';’3

above ratings, price

L.M.S. Twin Screen H.F. Chke

In H.P. circuits
where ultra effici-
ency is such a
necessity you can-
not do better
than to it L.M.S.
Choke.  Equally
suitable for the
long, medium and
short wave-

lengths,

Each 4’ 6

Where a cheaper

screened choke fs

Eequh-ed use the
.M.B. 8creen-, ¥ =3

ed Choke, 2/ 6

Graham Farish

Components
Graham Farish Ltd., Masons Hill, Bromley, Kent.
Exoort Office: 11/12. Fenchurch St., E.C.3.

3-5
double tho

w
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WARD & GOLDSTONE MAINS CHOKE |
'ALTHOUGH "a D.C. Mains user considers himself
hicky in not needing reétifying” apparatus, “it’
» s still essential, in many cases, to smooth the supply, as’
_there is very often a very'distressing commutator ripple
with this form of supply.. - This’is ‘especially the case
Tor listeners who have D.C. operated valves™of the
~ indicectly-heated type. Messrs. Ward & Goldstone,
.. makers of the well-known.‘ Goltone * apparatus, have
produced a most interesting form of H.F. choke for
this purpose, and it will be found a: very effective
component. A paxolin former, 2in.in diameter, is
wound ‘with heavy gauge green-covered wire to an
inductance. of approximately 270 u4H; and the D.C.
resistance 'is .75 ohm. The former is attached to a
moulded bakelite base fittéd with two” substantial
‘terminals. The makers state that the choke will
carry current up to approximately .6 ampere without
an appreciable increase in temperature. They also
‘¢laim that an increase of efficigncy in D.C. mains séts
‘of 10 to 25 per cent. is assured by using two of these
chokes, In addition to the elimination of the hum.
The price is 3s. 6d. To enable the; Goltone colls to be

BY THE PRACTICAL WIRELESS TECHNICAL STAFF

.developing noises.

1CS

sted in our Laboratory __|

“ REGULAR " H.T. BATTERY .
HE discharge ‘rate "of  an H.T.
A - battery is--the “most important
feature_which- has to be: copsidered,
and with the now popular Class B
tvpes of receiver the battery must
stand up to heavy rates.of discharge
over a fairly long period without
In addition, there
is the problem of shelf-life, which
conceriis thé purchiser.who does not
know 'wﬁeighcr the battery which he
purchases has been on the shelf in the
retailer’s shop for one month or four,,
We have kept one of the Regular
hatteries in the laboratory for -over
four months without use, and with
no particular care to protect it, and
after this period it shows a most
interesting = voltage characteristic. Tested In a
Class B receiver, it dellvers its full voltage with no
signs of distress, and has been in operation for some
weeks with every satisfaction. Although not primarily
designed for this heavy type of work, it is in every way

conv tly mounted and meétal chagsis are
* now available i 2, 3 and 4 coll mountings. The 2
coil costs 1s. 6d., the 8 coil 2s.,-and the 4 coll 2s. 8d.
The holes arc arranged so that vertical or horizontal
mounting is possible, and by means’ of the’ slots and
special extension terminals provided urder-baseboard
wiring is possible. Thus two coils, with chassis, and
the special sub-baseboard terminals will cost 13s, 10d:
complete. -~This represents a saving of twopence over
the purchase of the coils, chassis and terminals
separately. Messrs. Ward & Goldstone also inform us |
that later in the season they litend to produce new
types of chassis, complete with*internal switching,
thus completing their entire range of coils. =

BRITISH RADIOPHONE GANG CONDENSER |
'HE- Radiophone Condenser is very well known
and for a long ‘time has held 'a premier position
in the field of variable condepsers. In its re-designed
form it is even more useful and effifient, and, the
» Mustration  below gives some idea of the neatness
and design of this new line.  One of the difficulties
which previously arose when constricting a receiver-
with the original model “was the trimming. Thé
“adjustment for “the trimmers was situated on one
side, and therefore a screwdriver or . other _similar
instrument had to be inserted in a horizontal position
to accomplish the trimming and more often than not

{

The new British Radiophone gang condenser,

one of the receiver components was found to prevent
ease of trimming. In the new model the trimmers have

- been arranged ,on .the top so that-they are readily
accessible in practically any receiver or cabinet.
- The overall dimensions have also been substintially
reduced, the {wo-gang model illustrated only occupying
a back-of-panel space of about four inches. Fitfing
s now easier, as lugs, or feet, are provided on the
base. The finish is in the popular battleship-grey
celtutose, and the price of this model is-only 15s.
It mav confidently be recommended. -

satisfactory, and may-be purchased with confideace.

CLARION VALVES

A CLASS B valve has now been-produced by the
Clarion Radio Valve Company, and this is

made in two types. B.22 delivers an output of 1 watt

and costs 9s., whilst type B.24 delivers double this

power and costs 11s. 6d. The standard seven-pin -

base is fitted, and the results are extremely good when

The Clarion Class B valve a'n& driver,

using the L.P.2 as a driver. This latter valve has an

impedance of 5,5660-ohmg, ‘with an amplification’factor

of 6, and costs 6s. 9d. The transformer must, of course,

be correctly chosen when using the Class™B valve, but

-:;l(liqndcorrectly matched the resulfs are very  good
eed.

BLUE-SPOT PICK-UP
I THE Blué-Spot Pick-up {liustrated at the foot of |
4 _ this page is the new Model 33. This is a hand-
gome piece of apparatus, finished in a néat*brown; ths -
pick-up ¢asing and the rear support being of bakelite
with a walnut graining. The base of the foot contains
a wire-wound resistance, and the control knob is fitted
to the top of the foot, with a lengthened spindle
passing down through the rear of the pick-up arm,
Two leads are brought out for connection to the
amplifying apparatus, -
with the addition of an
earthing lead to prevent

>
* different points.” The total
resistance is 15,000 ohms, and

.
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be used. The D.C. resistance of the instrument
132,900 ohms, with an impedance of 15,000 ohms
at .1,000 cycles. The average output is 1 volt
R.M.S. A very complete description is included with
the pickup, together with circuit details, The
price is 35s.

IGRANIC COMPONENTS "
THE group of fcomponents illustrated here

shows respectively a Potential Divider, a
Stand-off Insulator, and a baseboard mounting
Potentiometer. The ;Potential Divider ' costs
10s., and consists of a metal case’ contain-
ing a substantial wire-wound
resistance, [tapped at ten

the tappings are at equal steps

of 1,500 ohms each. The

Some interesting Igranic components.

maximumsafe current-carrying capacityof the total re-
sistance is 35 milliamps. There are numerous applica-
tions for a device of this nature, ,one of the chief of
which is the inclusion of it across the outputof a-smail
mains battery-eliminator lfor providing different H.T.
tappings to a .small mains set. As may be seen,
adequate ventilation is provided, and the device
works very well. The Stand-off Insulator, whilst
intended primarily for tramsmitting apparatus, is
exceedingly useful for holding a down-lead away from
a wall, or for other similar uses. It is made from
the best white glazed porcelain, and although the
overall length is only 5in., the corrugations provide a
much greater leakage path than this, The peculiar
slot at the end enables a wice to be firmly attached with
little difficulty, and the surface may .be cleaned
instantly by simply: rubbing with a- damp eloth.
At 2s, this'is a very infefesting device. The baseboard
mounting Potentiometer is not so widely used in these
days, but there are oecasions when such a component
is very uscful indeed. For instance, in a short-wave
receiver the grid leak is offen returned to the arm of
a - potentiometer connected® across the “I.T. supply,

‘and the arm ddjusted to obtain the smoothest reaction
«control. One of these potentiometers mounted_close

to the valve-holder will ‘obviate losses ‘due to long

1 leads, and it may be ‘adjusted and left-in position out

of .hatm’s way.« For all purposes, therefore, where an
adjustment has to be made and -the-control then
left sct, this’ type of potentiometer will be found
useful. The price is 1s. 8d. -

NEW OSRAM DOUBLE DIODE TRIODE.
HE General Electric Co., Ltd., announce the jniro-
duction .of -an entirely new valve type known as
the double diode triode—Osram M.H.D.4. This valve
has been developed with three objectives in view :
(1) To overcome.distortion due- to detector over-
load’ which 'is common with grid leak detectors
. when receiving loud signals.
To overcome the drawbacks of fading which
gcc_urs on many stations, particularly at night-
inde.
To simplify tuning by permitting reception of
large numbers of transmitting stations of vary-
ing degfees of strength on the aérial at equal
volume, the level of which -can be manually
adjusted. to suit individual requirements. .
The Osram M.H.D.4 consists of the usual doubie
diode and triode electrode systems surrounding a
cominon ¢athode.: The great advantage of this form
of valve over the ordinary grid leak detector is that
the strength of signal which can be handled by the
‘diode without overload is immeasurably “gréater, and
also that the triode element is operating a3 a true L.F.
amplifier with negative bias on the grid in plaea of
part-rectifier, parf-amplifier, as in a triode detector
This makes for distortionless detection and greatec
sensitivity at the same time.

(Continued on page 610)

2)

@

instability. Compensa-
tion is provided by a
small weight at the rear
of the pick-up arm, and
the wear on a record

very small indeed. Fo
best results, the Colum-

bia ** Talkie”” or H.M.V!
Loud Tone needle should -

The Blus Spot bick-up.
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Readers :

Standardized Representation for Dust-Core
Coils

Sir,—The universal application of dust-
core. radio frequency .inductances seems to
call for standardized representatlon. In
the development of Nucleon tuning doils
I have found it convenient to wutilize a
symbol consisting of & broken or dotted line
instead of the usual
full line normally used
for an irpn-core coil.

I am suggesting that
this convention be
adopted, and I believe
a number of radio
workers are already
utilizing my suggest-
‘jon. The use of a
‘broken line is actually symbolical of the
exact nature of the core, and it therefore
appears to be a very a.ppropnate symbol.
As inductances with ordinary iron cores are
‘frequently shunted by variable or fixed
.condensers, and as both dust core and
air-core coils are used together, the need
for differentiation seems to be very
“desirable. It is to be hoped that the
suggested symbol will be recognized by the
+standardization committees to whom the
suggestion is being communicated.—PAvL
D. Tyers (Watford).

[We see no reason for adopting this sug-
-gestion.  If confusion is not lo be more
confounded than it 13 at present, such recom-
mendalions should be made by ofﬁmally

The Editor does not necessarily agree with opinions
expressed by his correspondents,

very good one, and I should like to tender
my thanks to Mr. Frank Preston for the
good design throughout. I did not follow
it out exactly, because I did not want
quite so much volume, as my room is
small, so I followed the first tuning and
detector stage ; then I put the first L.F.
transformer coupling on to a switch so
that I.can use it as a two-valve set. Then
I made the third valve resistance coupling.
I have an L.F. choke and two 2mfd. con-
densers for filter output across speaker
terminals.—D., B. SMepLEY (Ilkeston).

Volume No. 1:: A Suggestion

Sir,—I wish to second Mr. H, A. Okley’s!
suggestion in your issue of the 8th inst.,
with reference to the layout of your paper.
I think it is a common sense suggestion,.
because Vol. 1 is on the bulky side, and
would be more handy to use if the adver-
tisements were deleted. As he rightly
says, “about 50 per cent. of the advertise-
ments are out of date in six months,”
and I wish to keep.my volume for years.,
1 have given up all other wircless weekly
papers, since your first number came out,
and if Mr. Okley’s suggestion was carried’
out it would make it a perfect reference
book on wireless matters. I have. your
data sheets and binder, also your Encyclo-
pzdia ; the latter especially is a wonder.—
G. Sourn (Waltham Abbey).

CUT THIS OUT EACH WEEK

recognized bodses, not prwate indsviduals,
otherwise the crop of signs will glow
daily.—Ed.]
¢From the East Indies

SIR,—As a regular reader from the first
issue, accept my heartiest congratulations
.on’ your success in filling a long-vacant
space in wireless literature.

Your articles on®short-wave work and

. gram.-amplifiers have been particularly
useful, and the next issues are anxiously
awaited in the hopes of finding another
improvement for my set or amplifier.

The number of your colonial readers
‘must be very high, and I am sure they,
‘like myself, are anxiously waiting a
Practicar. WIRgLESS short-waver. May
I name it ““ Pracricar WireLEess Colonial
Four” ? A ba.ttery set, would be preferred
to an ‘‘ all-mains,” as ‘ juice ' is only
_procurable in stored form in the * Ulu.”

. Wishing your paper continued success.

—** OMBa PENDE ”’ (Sungei Patani, Kedah.)

The Selectone Battery Three

SIr,—I have been a reader of PracTICAL
WiRELESS ever since I got a copy of
January 14th, 1933, issue. I have been in-
berested in wireless receiver constructlon
“for years, and I have rebuilt my set a good

imany times, but the Selectone Battery
Three that was published in that copy of
PracricaL WIRELESS is the best and neatest
I have ever constructed. The circuit is a

DO YOU KNOW?

“—THAT.'over 5 watts undistorted _output is
obtainable with some single mains triodes.
—THAT the average battery triode only
delivers an cutput of the order of 500 miltiwatts.
~THAT loud-speakers arc being made even
smaller and yet still retain a fairly straight
response curve.

—THAT an energized field type of loud-speaker
is, generally speaking, more sensitive than one
of the permanent magnet type.

—THAT a straight-line tuning dial offers many
advantages, the chief of which is the abitity to
rapndly select a given tuning point.

AT a wooden baseboard may now be
obtained sprayed with zinc (in the same
manner as a metallized valve),

~—THAT the efficiency ot the above chassis is
of a very high order.

—THAT Midget Universal Mains receivers will
shortly appear on the English market.

-—T

NOTICE.
The Edilor will be pleased ‘to consider articles of a
practical nature suwitable for publication in -PRACTICAL

WIRELESS. Such articles showld be writfen on one side
of the pa only, and should contain the name and
address of the sender Whilst the Editor does not hold
himself resp ipts, every effort will be

made lo return them f a stamped addressed envelope
is enclosed. All correspondence tntended for the Editor
should be addressed ! The Editor, PRACTICAL WIRELESS;
(}};oc éVewnes, Lid., 811, Southampton Street, Strami

Owing to the rapid progress in the design of wireless
apparatut and Lo our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus deseribed in our columns i3 not the subject of
letlers patens,

PP

“We're Finxite and Solder
—the reliable pair 3

Famous for So'dering—
known everywhere,

Take your RADIO with you—
without any quaims ;

For it WE are near you—

Musicslill have her charms I*

See that Fluxite and Solder are always by you
—in the house—garage—workshop-—anywhere
where simple, speedy soldering is needed,

ALL MECHANICS WILL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

All lronmongen sell Fluxite in tins: 4d., 8d.,
1s. 4d., and 2s. 8d. Ask to see the FLUXIT

POCKET SOLDERING SET-—complete with
full instructions—7s, 6d. Ask also for our
leaflet on HARDENING STEEL with Fluxite.

: FLUXITE LTD,
(Dept. W.P.), ROTHERHITHE, S.E.16,

FOR ALL REPAIRS!

PATENTS & TRADE MARKS

KING 8 PATENT AGENGY‘, LTD., 146b, Qn. Victoria
treet, E.Q.4, offer 'Advlce Handbook **  and
comultauon.s freo. 47 years' references. wme'w
or_ ‘phone (Central 0682). Director, B. King,
C.I.M.E.. Reg. Patent Agent, G.B.. U.S.A.. and ‘Canada.

A type for every output.
Prices from 16/- to 70/~

Ask your dealer to demonstrate.
REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON

FAMOS 2 Magnet bal. srm. speaker umits, large
4 pole type. List price, 21/-, to clear 6/-,
AMPLION" cone upeaker unit in Walnut domed-
top cabinet, .7/6 complete,
ERICSSON_ 2-1 (ault 3-1) L.P. Transformers.
Listed 17/6; each
AMPLION speaker unlts
reduct. FEach 2/3.
All new and guaranteed and sent carrigge free U.K.
PIONEER RADIO MNFTG. CO. LTD.,
COPTIC STREET, W.C.1. Mnseum 9607,

FREE GIFT OF 1/-

To advertise " NUERTH ™ the latest wonder chemicat
earthing device we will send you post free a 2/6 earth for
1/6. From your locsl agent or direct from i—
RADIO RESEARCH 00, CHURCH
FINCHLEY, N.3.

Over 75 per cent.

END,

A TONIC FOR ANY SET, IMPROVES Tone and Seiecﬁvity.
CUTS OUT Interference and Atmospherics, L

-
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FACTS AND FIGURES
(Conlf'nutd from page 608)

The advantages of the Osram M.H.D.4 double diode
triode are still further extended when elther the
diode rectifier system alone or the diodes, in conjunction

, with the triode, arc utilized in circuits for automatic
volume control (A.V.C.).

There is no doubt that the double diode triode
introduces a new phase to set designs, Without the
*¢ variable mu "’ the double diode triode would have
an extremely limited field of usefulness : without the

*  double diode triode the full advantages of the ** vuriable
| mu *’ are not realized. - The two yalves together form
a combination full of interesting possibilities to the
set thslgner and constitute a marked step forward

& towards greater simplicity in operation.

v r

| PETO-SCOTT METALLISED CHASSIS
E all-metal chassis has become the rule for all-
mains receivers, and even for the battery set it
possesses many advantages, " The chief of these is, of
course, the .screentng which is afforded between
above and below-surface components, but in addition
it is of great use in making earth return leads. These
are simply taken down to any convenient fixing
screw and thus automatically connected to earth.
Hitherto we have utilised a wooden chassis upen
which fs mounted a sheet of aluminium foil, but
Messrs. Peto-Scott have now developed a much more
eflicient arrangement. This is a wooden chassis upon
which is sprayed a zinc deposit (in exactly the same
manner as with the popular metallised valves), and
the result is, of course, a film of metal firmly attached
to the chassis. The advantages claimed are, firstly,
any size of baseboard may be prepared, with holes
i cut out for valve-holders, ete., and the board then
. sprayed. Secondly; connections may readily be
made by drilling a small hole In the board and inserting
the end of a wire into the hole, afterwards running a
small blob of solder round the wire, when it will attach
itself firmly to metal covering and wire. In addition,
insulation may be provided by scraping away the
metal with a penknife, or alternatively the insulated
parts may be masked when the board is sprayed.
The board will be ready for distribution after August
1st, and will be known as ‘‘ Metaplex.” It will, no

doubt, find great vogue.

MAKING A FRAME AERIAL
— (Continued from page 606)

winding, and 28 s.w.g.,, d.s.c. for the
reaction ‘and long-wave windings. About
20zs. of each will be sufficient.

Slots are filed about 1-16in. apart on the
fibre pieces to take the medium-wave
winding, Starting on the left-hand side
a space of about }in. is left and seventeen
turns of 24 s.w.g. wire are wound on.
A space of about }in. is again left and three
turns of 28 s.w.g. wire are wound on for
reaction.

On the other side of the upright the
long-wave winding is put on, fifty turns
in the same direction as the others. Then
come another five turns for reaction, as
indicated in Fig. 4. These turns are
shorted by means of a 3-point wave-
change switch when receiving medium-
wave stations. A piece of fibre or ebonite
3in. by 1}in. is drilled, as in Fig. 5, and
fixed to the upright to hold the terminals
and switch. (See Fig. 1.)

The connections are as follows : Beginning
of medium-wave windings to terminal A ;
end of mediumn-wave winding and beginning
of long-wave winding to one point of
switch; end of long-wave winding to

lterminal E, and another point of switch ;
i beginning of first part of reaction winding
 to terminal E ; end of first part of reaction
'winding and beginning of second part to
.the third point on switch ; end of second
. part of reaction winding to terminal R.
The reaction winding is in two sections,
to give smooth reaction on medium and
long waves. .Perhaps the number of turns
given will not suit all sets, but by varying
the number of turns in each section until

0 the portable
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MY OPINION/

8-11, Southampton Street.
Strand, W.C.2.

What’s in a Name ¢
EVERAL readers who have built my
Fury Four have expressed curiosity

as to the derivation of the name.

The christening of any wireless set is a
difficult task, for descriptive names are
not easy to coin. . I wanted a name which
would in a word convey to the reader the
rapidity with which you could  tour the
ether with the Fury Four, and which would

.indicate also its liveliness, sensitivity, and

power. I could think of no better word
than that which typifies the fastest military
aircraft in the world—The Hawker Fury.

Incidentally, the Hawker Fury was designed’

by my brother.

Red Flag Days.

I don’t suppose many readers of PracTt-
cAl, WIRELESS remember the plethora of
restrictions which hampered the pioneers
of the automobile industry. Certainly to-
day the motorist is annoyed by oppressive
legislation and a long list of technical
offences, but they are as nothing when we
remember that the speed limit was, once,
five miles an hour, and that every automo-
bile had to be preceded by a man walksng,
and carrying a Red Flag! Wireless is
fortunate in that respect, for unbounded
liberty has been given from a legal point of
view, and its development is probably due
in no small measure to the lack of bureau-
cratic attention it has received.

In this respect it is probably the only
industry which has not had to wage the
dual fight of breaking down public antipathy
and, at the same time, restrictive laws;
but undue liberty is always abused, and
it is the abuse which eventually produces
legislation. If your next door neighbour
possesses some electrical device which
interferes with your reception, there is no
law at present to compel him to silence it.
You rhust knock at his front door and ask
him in a supplicatory manner which belies
your real annoyance whether he would be
50 good as to try and do something about it.
Legislation in this direction is urgently
needed. Whilst the Post Office engineers
are willing to co-operate, at present they
do not possess the power to enforce their
suggestions.

A Phantom Audience.

It has been suggested that because no
licence figures are available as to the actual
number of persons in possession of television
receivers, the B.B.C. Television programmes
may be appealing to a phantom audience.
Apparently the argument is that first you
must sell many thousands of televisors and
then the B.B.C. may be induced by this
numerical evidence to put over a television
programme. On this argument we may
yet expect the manager of a theatre to
announce that he will not produce his play
until he is assured that it will play to a
packed house. People do not buy televisors
in the pious expectation that a programine
will be given. Now that the programmes
are regular television will develop. The
programmes should help to develop the new
science, but until quite recently the science
has developed the programmes.—C.

should not evceed 200 twords in lenglh

Club Reporis
and shonld be received Fivst Post each Monday
morning for publication in the following weck’s {ssuz.

SLADE RADIO (Affiliated to the R.8.G.B.}
The programme of future mectings of this Society
is as follows : ’

July 27th .. Visit to the works of Messrs. Wm,
Rayliss, TLtd., Shecepcote -Street.
Time, 9 p.m.
Aug. 3td 1 Ko Meeting.
» 17th Meimbers’ night.
»  24th ** Olympia, 1938.”
. 318t Lecture and demonstration, ** 5-metre
work,’’ by Mr. H. K. Bourne, B.S¢c.
(G2KB).
Sept. 2-3rd Night D.F. Test.
» 7th .. Lecture: * Catkins, etc.’”” Marconi-
phone Co., Ltd.
s l4th Lantern lecture: “ From Nelson’s
day to the present,” by Lieul.-
Commander Brewster.
,» 21st .. Lecture and demonstration. ‘° Cathode

ray oscillograph and its application
to radio cireuits,” by Mr. G. Parr.
Entrance fee 2s. 6d. Subscription 8s. per annum.
Hon. Sec.. 110, Hillaries Road, Gravelly Hil,
Birmingham.

INTERNATIONAL SHORT-WAVE CLUB, LONDON

(London Chapter)

The topic of the evening at the London Chapter
mecting, held on Friday. July 7th, was a discussion
between Mr. A. E. Bear and Mr. P. J. L. Mactarlane,
entitied ** The Short-wave Listener ' v. ** The Short-
wave Amateur.” Mr. Bear, speaking for the short-
wave listener, said that this particular kind of listener
was someone who was not intent with listening to the
ordinary broadeasting stations, but wanted to hear
stations farther afield. He said there was a certain
amount of thrill to hear VK2ME, or even America for
the first time. Mr. Macfarlane, speaking for the
amateur, saild that the amateur was not interested
so much in the actual short-wave broadcast stations
as In the technical side, such as investigating short-
wave propagation., the study of fading, ete. This
discussion, which cleared the air as to the difference
between the short-wavelistcner and the radio amateur,
created great interest. A, K, Bear, secretary, 10, §t.
Mary’s Place, Rotherhithe, London, 8.5.16.

L g '!
| WHO WANTS AN EELEX i
| BOWL ? )
| oS

HE Eelex Earth Bowl which has
been on the market for many years
is noted for its efficicncy and
lasting properties. When the bowl is well
bedded down 3ft. beneath the surface.of '
the earth its slightly conical shapc capius
it to make excellent contact with the earth.
There is no air space along the howl. as:
frequently happens with a flat plate. -This
same conical shape ensures that the earth™ 2
on the top wedges well down into the bowl.

The bowl collects moisture, whereas an
earth tube conducts the heat of the sun 1o J
the surrounding earth, which contracts, this
leaving non-conducting air space. Capil-
larity ensures that the surrounding earth is
kept moist from the water in the bowl.
Both inside and outside of the bowl are in
useful contact with the earth, and this
surface is greater than that of any eart
tube.

Woe will present one of these earth b
to the six first applicants for them
only stipulation we make being th
recipients must furnish to Mess|
Eastick and Sons, Eelex Hou
Bunhill Row, London, E.C.1., the
their wireless dealer, so that ¢t
company msajy compensate the ,
any loss occasioned by reason of th
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SPECIAL NOTE

We wish to draw the reader’s attention to the
fact that the Querfes Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers

described in our pages, from articles appearing i
in our pages, or on gemeral wireless matters.
‘We regret that we cannot, for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve recejvers,

(2) Suggest alterations or modiflcations of
receivers described in our contem-
poraries. e

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note alxo, that all sketches and drawings
which are sent to us, should bear the name
and address of the sender.

-n.u-n-n-(_o-o-n-n.»-'

TEMPERATURE OF RESISTANCES

‘4 My mains set has been giving some funny sparking
noises latsly, and | find now that after the set has been
on for a few minutes, one of the spaghetti resistances
teels quite hot to the touch. Is this in order? |
have not noticed it before, but found it out aecidentally
when feeling the connections. | do not know how
these things operate and do not want to buy another
unnecessarily.” —(¥. H. S. D., Aldeishot.) .

A spaghetti type of resistance should not be aperated
at, such a temperature, Generally-speaking this type
of resistance is only employed when gmall currents
have to be carried, and if you find that the res!stggce
gets hot, and the set, is giving forth noises, you niay
take it that the resistance has been damaged. Remove
it, and substitute it with one of the larger types of
moulded, or wire-wound resistances. If you can find
the current which passes through the resistance, you
should work out the wattage dissipated and by that
means obtain a resistance with the correct rating.
There may be some fanlt which has arizen in the circuit
and which has eaused a much larger current to pass
through the spaghetti than previously was .intended
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LET OUR TECHNICAL STAFF SOLVE

\

‘If a. postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every
query - and drawing
which iis sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS., eo, Newnes, litd., 8-11,
Southampton St., Strand, iLondon, W.C.2.

_ The kicking may not be due to any form of distor-
tion, but may simply be due to the fact that you have
fitted biasing resistances “which are overbiasing the
valves, with the resuit that you are operating the
valves at the bottom of their curves. Whilst this will
give distortionless reproduction, the anode current
will vary with the received signal, and therefore you
should try the effect of a smaller resistance (unless
you are certain that the values are correct), or leave
the arrangement as it is if there is no audible distortion.
Incorrect matching of the anode circnits will also lead
to a continued jumping of the needie, either upwards
or downwards according to whethér the output load
is lower or higher than that reqnired by the valves.
Thlis is not quite so critical in the case of push-pull
valves,

DATA SHEET No. 44

Cut this out each week and paste it in
] a notebook,

REACTAINCE OF A CONDENSER AT
RADIO FREQUENCIES

Condenser Reactance in I Radio
value ol Frequency
1,350.0 250 metres
..0001 1,600.0 300 ,,
2,700.0 500
675.0 250 metres
0002 ' 800.0 300 ,,
1,350.0 500,
4 135.0 250 metres
.001 160.0 300 ,,
270.0 500 ,,
67.5 260 metres
.002 80.0 300 ,,
i 135.0¢ 500
13.5 250 metres
.01 16.0 300 ,,
. 270 500 ,,

so that this point ghould

examining the set.

INCREASING WATTAGE OF FIXED RESISTANCES

) am huilding up a receiver from a description in a
magazine, and one of the resistances specified should
be of the two-watt type. 1 have in my junk box several
resistances, but none of the value specified. 1 believe
it is possible to increase the wattage by connecting the
resistances in series and | should like to know what
ratio the increase takes.”’—T, Y. (Eastbourne).

You have got the idea, but the method of expressing
it is not correct. Resistances connected in series will
still only have the same wattage rating, but if connected
in_parailel thé current carrying capacity is apparently
doubled. This is becaunse the current Is divided between
the ‘resistances, and if, for instance, two resistances
(of the same value) are joined in parallel only half of
the current will be passed through each resistance.
Therefore, if a 20,000 ohm two-watt resistance is
specified, you could use two 40,000 ohm resistances of
the one-watt type in parallel, and the total resistance
in circuit would then be 20,000 ohms and the resistances
would not be over-run. A

NOT DISTORTION

¢ Can you please explain my difficulty with my push-
pull stage? 1 have built a most elaborate push-pull
amplifier working from D.C. mains, and have fitted
automatic biasing arrangements in the output arrange-
ment with the inclusion of a good milliammeter in the
combined anode circuits to enable me to trace over-
loading. 1 t by any r in signal strength
keep the needle still. Even on-the most weak passage 1
find that the needle jumps about in time with the music,
and | am at a loss to trace the reason. What can you
suggest ? '’—N. F. H. (Bromley). \ A,

Le borne in mind when |

It will be seen from the above table that the
reactance of different condensers at, different
frequencies is strictly .proportional, angd other
values can therefore easily -be worked out.

SUBSTITUTEIFOR_SPEAKER FIELD

My commercial receiver, which has been working
for some time, has now broken down, and after examin-
ing it | find that the speaker is the cause. Unfortunately,
the makers of the set are now no longer in the market,
and 1 want to replace the speaker with a new one. |
have a permanent magnet speaker standing idle, and
should like to use this, but | do not know what to do
regarding the substitution of the field winding. As far
as 1 can trace, this was used for the mains smoothing
choke and 1 appreciate that there was a voltage drop
throughit. Can you help me to use the P.M, speaker ? *
—@G. T. {Scarborough).

It should not be difficult to replace the speaker.
Special L.F. chokes are obtainable from one or two
firms, and these have 2 fairly high inductance and are

‘wound to the resistance generally used In such

speakers. This is 2,500 ohms., One of these could,
therefore, be used in your case. Oun the other hand, it
is sometimes quite sufficient to replace the fleld hy an
ordinary L.F. choke of 20 or 30 henries, and to insert
in series with it a fixed resistance of such a value that
the total resistance of the choke and fixed resistance
is equivalent to the speaker field winding. The resist-
ance should be of a high rating (say 10 watts) to avoid
overheating, This may prove the easies{ method for
you to adopt, F -
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NQUIRIES

" by Our Technical Staff

| THE WRONG SPEAKER

) am building the Featherweight Portable, but |
do not want to go to the expense of buying the special
loud-speaker, 1 have tried to connect my own speaker in
circuit, but § cannot get any signais at all. 1 notice in
the circuit there are three terminals on the speaker,
but mine has onlntwo. How can | fit the other terminal,
or where must the lead'go to in my set? ’—8. L. A,
(Wattord).

. The output stage of the Featherweight consists of a
Class B valve, and the output arrangement must,
therefore, congist of a centre-tapped choke or trans-
former. The two ends of this winding are joined to the
two anodes of the Class B valve and the centre tap is
joined to H.T. positive. As your speaker is fitted with
only two terminals, it is abviously not centre-tapped,
and therefore if yon join the two terminals to the two
anodes of the output valve you are getting no H.T.
to that stage. Hence the absence of signals. You
cannot tap the transformer, and therefore you must
purchase a special Class B output transformer (or
choke) to couple your speaker to the valve, or adherc
to the specified components. We must remind you
that our guarantee does not hold unless you use
exactly the parts which are specified.

VALVE IMPEDANCE

*1 was recently discussing valves with a wirefess
acquaintance, and the question of impedance came up.
Atter some discussion my friend mentioned an im-
pedance ‘ lower than 1,000 ohms.” 1 2m of the opinion
that it is not possible to obtain a lowervalue than
this in an efficient valve, and as we finished by taking
on & bet 1 shuld like you to let me know the correct

| answer to this problem.”’—T. B. (Dalston, N.1).

It is certainly possible to obtain an impedance

| lower than 1,000 ohms in an efficient valve. Wc would

refer you, for instance, to the PX 4 valve manufactured
by the Marconi-Osram companies. This has an imped-
ance of only 830 ohms and yet its conductance is 6.
This is certainly an efficient valve, and
therefore wrong in your statement.,

L.S. BAFFLE AND DISTORTION - .

* My radio-gram has latety given off a nasty sort of
rattie, and | have removed the chassis and had it tested.
The maker’s report is 0.K. The speaker has also been
tested and approved, whilst the cabinet has been tapped
all over and tound to be perfectly sound in every joint.
1 am at a loss to know what might cause the troubte,
as | have (in my opinion) explored every avenue of
po:gbility. 1 now fall back on you,””—@G. B, (Devon-
port).

‘Whilst you may have had every separate item of the
radio-gram tested by itself, it iz possible that the
complete assembly may give rise to noises. This may
be due to an overload of your speaker (which could
noi be identified by 4 separate examination of set and
speaker), or what is more probable, especially if-you
have had the set working for some time previously,
is the fact that the silk backing to the loud-speaker
fret has worked loose, and is rattling at low frequencies
against the rear of the fret, Examine this point, and
we think you will find that this is the trouble.

HOME-MADE VALVE :

4 ] have a Pentode valve which has become damaged
due to being dropped on the floor. 1 should like to try
and repair this, and should like to have your opinion
as to the possibility of evacuating this of air. 1Is it
possible- in the home? 1 have not any expensive
apparatus, or even any simple apparatus, but shouid
like to try the experiment.’’—8, M., (Exeter).

We certainly would not recommend you to try and
repair a valve at home. Apart from the faet that a
very high degree of vacuum i§ required, the sealing-off
of the valve after evacuation is a difficult proposition,
and you would have a very ineflicient piece of apparatus
after the job had been completed.

you were

FREE ADVICE BUREAU

? COUPON

This coupon is available until July 29th, 1938,

and must be attached to all lctters con-

taining querles.
PRACTICAL WIRELESS, 22/7/33,
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we undertake to send on
Merely state, on
a postcard, the names of the firms from whom yon

To save readers trouble,
catalogues of. eny of our advertisers.

and address it to ‘' Catalogue’’
Geo, Newnes, Ltd., /11,
Southampton St., Strand, London, V' .C.2. Where
adrertisers make a chorge, or rcquire postage, this
should be enclosed with appiicalion.v for catalogues. No
other correspondence whatsoerer "should=be enclosed,

GRAHAM FARISH COMPONENTS
HE mnew Graham Farish catalogue, which Is
printed in either English, French, German or .|
+Spanish, will be .welcomed by readers at home and
overseas. Amongst the components listed are the
'Filt Percolative Earth, Lit-Los Condenser,- Ohinite
‘Resistances, Fixed Condensers, and- a new twin-
screen H.F. choke. Particulars are also given of a
new precision volume control which has an element
'of fine nickel-chrome wire embedded in bakelite. "The
action is through a slipper- plate, giving a smooth,
positive contact. A copy of either of these catalogues
can be obtained from Graham Farish, Ltd., Masons
Hili, Bromley, Kent,

UTILITY PRODUCTS
A USEFUL range of “Utility’ steel ganged
condensers is shown in an attractive catalogue
issued by Wilkins and Wright, Ltd. The chassis is
built of heavy gauge steel, and the spindles run in
ball bearings of ample size which ensure smooth action.
All ganged condensers are matched to less than one-
half per cent. For superhet sets a model is supplied
which incorporates a specially-designed section for
tuning the oscillator circuit. These condensers are
obtainable in the two, three or four-gang type. Other
high-class components shown in the list include a new
straight-line dial, anti-capacity switches, drum dials,
and the ** Utility ** Micro-Dial with a ratio of 100 to 1.
This dial, with its fine vernier adjustment and smooth
action is specially suitable for short-wave tuning.

MULTITONE CLASS B CONVERTER
HOW to get all mains volume from a battery set
without extra battery consuinption is explained
in a folder just to hand, which gives full particulars of
the Multitone Class ** B*’ Converter. This instrument,
with which any Class “ B'’ valve can be used, is
simply plugged into the output valve-holder of a set,
giving greater volume without added battery con-
sumption. There are no terminals or switches. The
converter, which is housed in a neat cabinet, is priced
at 37s. 6d. without valve. A copy of the folder can
be obtained from Multitone Electrie Co., Ltd., 93-98,
White Lion Street, London, N.1.

EELEX SHORT-WAVE CONVERTER
EADERS interested in short-wave reception wlil
find plenty of useful information on the subject
in a new Short Wave Booklet we have just recelved
from J. J. Eastick & Sons, 118, Bunhill Row, London,
J.C.1. Details are given of the Eelex Short Wave
Converter, an efficient unit working on the super-het
prineiple, and priced at 52s. 6d., less valves. Full
particulars are also given of the Eelex Modulated
Oscillator. A Nst of short-wave stations and times of
transmissions is also included in the booklet, a copy
of which can be obtained from the address given above.

THE MOTOR CYCLISTS' |
REFERENCE YEAR BOOK

Edited by F. J. CAMM.
1932-1933 Edition.

Tms Ia the only Reference Year Book covering every phase
of Motor Oycling. Contains complete and comprehensive
Information with practical illustrations relating to all makes
of machines and accessorles, -facts and figures regarding
competitions, records, clube, legal matters, overhauling and
repairing, tuning, classified buyers’ guide, etc.

1/=

require calalogues,
PRBACTICAL WIRELESS,

Oblainable at all Newsagenis and Boolstalls, or post
free 1/2 from George Newnes, Ltd., 8-1%, Southampe
ton Strcet, Strand, London, W.0.2.

Replies to Broadcast Queries

VEAL (Putpey) : The latest published list gave the
address of G2DL as Romford (Lssex); possibly the
address of the experimenter has since been ehanged.
J. W. D. (Nottingham) ; This_was a simultaneous
broadcast by GSC Daventry (Empire) on 31.297 m.
9,585 ke/s). HoOT BEARING (Actonm): Radio Luxem-
ourg (1191.5 m.). SPRINGBOK ( Weston-super-Mare) :
G2LL H. C. Wilkinson, 14. Kingswood Avenue, Queen's
Pk., Kilburn, N.W.6; G2QZ,”J. R. Miller, 11, Forty

Avenue, Wembley (Mdx.); G2UV, W, E. F. Gorsham,

31, Rugby Avenue, Wembley (Mdx.); G2XO0, A.
Turner, 13, Elgin Avenue, London, W.9 ; G5GY.T. B,
Gregory, 60, Lea Road, Wallasey (Cheshire) ; G6QB, L.
H. Thomas, ** Conway,” 66, Ingram Road, Thornton-
Heath (Burrey); ON4KR, 8. Vanderstichele, College
8t. Joseph, Mouscron {Belgiiim). Cannot trace in latest
published lists, G28R, G283Q, G5AY ; write R.S.G.B.,
53, Victoria Street, London, §:W.1. NiCHOLLs (Whitley
Bay): English talks from Moscow are broadeast on
Monday, Wednesday, Friday and Sunday between 8.0
and 9.0 p.m. and are best heard through the short-wave
transmitter on 50 m. 8.B. on 1,304 m. Between 7.0 and
8.0 p.m. similar talks may be'tuned in on 1,000 m. and

1,481 m., also oceasionally from Leningrad on 857 m.

The time of the néxt-broadcast {s usually given ont
at the end of the transmission. MONTAGUE.(Bury, St.

Edmunds) : Identification can only he made if full call

letters are given. Cannot trace 5.0W in lists. G20%,

J. W. Norton, *‘ Daleside,”” Lincombe Drive, Torquay

iDevon): G2XX, F. Wilson, Risca Road, Newport

Mon.). J. W. D. (Nottingzham): Cannot trace

G5YP ; write to R.8.G.B., 53, Victorla Street, London,

S.W.1; (2) The broadcast was from WBZA, Boston

(Mass.) and heard through WIXAZ, Springfleld

(31.35 m.). In the U.S.A. Z is pronounced Zee, hence

you mistaking it for letter B. GG6QR, A. Shearer,

““Orrell,”” Bootle, Liverpool ; G5GY, T. B. Gregory, 60,

T.ea Road, Wallasey, Cheshire. Yuao (Wirral) : G6UH,

H. E. Smith, *‘ Arawa,” Granville Road, Limpsfield,

(Surrey) ; W2MG, Willet Hamilton, 1044, Woodyecrest

A, New York i’"ty. U.8.A. 5 MrTRE (Bradford):

G5RX, 8. Newell, 9, Moor View, Rakehead, -Stack-

steads, Bacup (Lancs.); G6AZ, F. B. English, 42,

Brownberrie Ave., Horsforth, Leeds (Yorks) ; CT1AA,

Abilio Nunes dos Santos, Avenida Antonio Augusto

&’ Aguiar 144, Lisbon, Portugal ; G8RL, R. F. Loomes,

14, Nursery Close, Wickham Rd., Shirley, Croydon

(Surrey) ; G6SR, S. W. Rowden, ‘‘ Rosebank,” Pllrig

St., Edinburgh, Scotland; G5XT, F. Robinson, 4,

Cranford Gardens, Acklam, Middlesbrough (Yorks);

G20C, L. R. Seal, 98, Wollaton Rd., Beeston, Notting-

ham ; regret, cannot trace G5MM, G6MR, G6IF, and

G2GB ; advise you to write to R.8.G.B. SUPERHET

(North Wales) : Sverdlovsk (U.8.8.R.) on 1,860 m.,

testing with other Russian stations (Samara, ctc.).
Pip (Sussex) : Probahly ¥AY, Fiumincino (at the mouth
of the Tiber) on 10.06 m., working with TAG, Golfo
Aranel (Sardinia) (9.8 m.). A. 8. P. (Stockton):
G2HS, J. G. Maitland Edwards, 127, Ashley Gardens,
Westminster, 8. W.1. Vicris (8outhport): G2QI,
D. Briggs, 24, Gaer Park Crescent, Newport, Mon-
wouthshire ; G6JQ and G5CO, regret, cannot trace ;
advise yon to write to R.8.G.B.

IMPRESSIONS ON THE WAX
(Continued from page 607)

personality is presented by a real come-
dienne, aided by a rattling good tune, and
—a considerable amount of spice ! It is by
no means offensive : it is just one of the
best songs of its kind ever done.

Then Anona Winn. This wireless
favourite is a very clever artist indeed—her
versatility is remarkable. She has a splen-
did voice and brilliant powers of mimicry.
You get both on Columbia DB1138—
All Over Italy and Our Litile Baby Boy.
The imitation of the two American Aunts
in the second is a gem.

Lastly, Billy Caryll and Hilda Munday
are at it again on Broadcast 3311, They
indulge in some Home Chat, hurling verbal
venom at each other without stopping to
breathe. Very amusing—to the eaves-
dropper !
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ELECTRADIX BARGAINS
MICROPHONE
BUTTONS

Usually sold at 3’6. Our
price has always been
1’-.  'We have supplied
thousands to home users.

5/6 ( l or 1/6 post free, with a 2in. mica
i . diaphragm 1/600” thick. Obtain-
i MICRGPTIONE| 4Dle only from us. Mike Volume
iHomeRadio No.11 Mike; Controls, Panel or Base, 6d.

LESDIX MICROPHONES FOR ALL

Maximum Efficiency. Minimum Price.

Talt No.12 Ring Pedestal Announcer Mike, 186 ; Marconi W/T Tran«
Hand Mike, 15/- ; Lecture Desk Mike, 88/- ; Pub. Address Amplion,
£5; Browns, £12; Western Electric, £14 ; Igranic Transverse
Mike with Controls, £13; Siemens M.C. Ribbon Mike, £20; New
Marconi-Reisz, £25; Deaf Aid Sets, 1876 ; Paris Microphone Carbon
Qranules, in glass capsule, enough for four buttons. Grade No. 1,
8d.; No. 2 Medium, 1/~; No." 3, Fine, 1/6; Carbon, soiid back,
blocks, 3d. Mouthpieces, curved or straight, 10d. Carbon Dia-
hragm, 55 m/m, 4d. Panel Brackets, pivoted 5/-. Reed Receiver

nit for Amplifier making 3/=. Leaflet with diagrams free if stamped
envelope sent.
PHONES,—Sulilvan’s 120-ohm (iliur) at 3’6, Cost 35/-,
Brown’s Reed, 1,500 ohms, 12/8 per pair; 120 ohins,
?/6 per pair. Brown’s Receivers, 750 ohms, 7,6
60 ohras, 4/6. 8ingle Phones, Western or Ericsson,
1,000 ohnes, 2/8 each, with cord. D.III Field Phones,
L. R. leather headband and cords, 2/8 pair. Brown’s
8wivel Headbands, 1/8 pair. G.P.0. Long Magnet
Recetvers, price 2/- only. Five-way Qutdoor Telephone
Wire, cheap, 3d. per vard. Indestructible Phone Cords, 1/-.
Bobbine and Case for conversion to Gramophone Pick-ups, 1/-.
B8oft Rubber Earpiece Cushions, 2d. pair, or 1/8 doz. pulrs.

ELECTRADIX RADIOS

218, UPPER THAMES STREET, E.C.4
Phene : City 0191

= e X

“MASTER” WALL PLUGS

PERFECT CONTACT IN ANY SOCKET.
NO ANNOYING CRACKLES.
SELF-CENTRING. SELF-ADJUSTING.
NON-COLLAPSIBLE PINS,
WIRED IN A MINUTE.

NO TOOLS REQUIRED.

1/-

5 AMP.
TWIN PLUG

Supplied 9d_

Black
or Brown
Entirely British Made.
From ost dealers. If any
diffculty, send us 1/- P.O.

Lectro Linx, Ltd., 79a, Rochester Row, London, S.W.1.

_'
Ensgineers Quide

CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
QOutlines The T.1.G.B.’s up-to-date, home-
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. Shows how
to become AM.IEE., AMIMech.E,
A.Rad.A,, etc., and how to qualify for a
well-paid post. Training until Successful
Guaranteed.

WRITE NOW for Free Guile.
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar
House, London, E.C.4.
(Formded 1917, 19.000 Swecesses.)

-

ToSuccess
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£50 AWARDS

FOR READERS OF
"PRACTICAL WIRELESS"

£50
£25

will be paid to holder of Licence
No. AN 933704

will be paid to holders ef Licences

Nos. AL 015444 AQ 415747

will be paid to holders of Licences
Nos. AOQ 394281 AQ 580472

will be paid to holders of Licences :

Es AM 482630 AM 890775 AN 712800 A0 657368 AK 276649

£2 will be paid to holders of Licences :

438388 AK 686208 AM 86631 AN 249004 AN F70817 AO 832761 AP 511111
AI 200963 AK 829940 AM 384611 AN 70507 AN 384269 AO 372584 AP 218692
Al 577412 AL 912444 AM 640589 AN 434655 AN 555092 AO 181281 AP 140539
AJ 593582 AL 70224 AM 036307 AN 637200 AN 239000 AOQ 350888 AP 027705
AJ 266438 AM 200456 AM 527991 AN 952668 AO 056833 AO 488736 AP 383018
AJ 921975 AM 168502 AM 867966 AN 163004 AOQ 795832 AO 944281 AP 628794
AK 249731 AM 499998 AM 732886 AN 859724 AO 246810 AO 555555 AP 425700
AK 097877 AM 856937 AM 350826 AN 492600 A0 416390 AO 802798 AP 826986

AQ 492110 AQ -170212 AQ 66568 AQ 308058
. . .
l will be paid to holders of Licences

AH 137276 AK 386390 AM :128639: AN 003004 AN 635981 AOQ 752371 AP 052038
AH 930342 AK 829781 AM 209386 AN 526823 AN 168708 AO0 917916 AP 245816
AMK- 255769 AK 008903 AM 099931 AN 263444 AN 981632 AO 368399 AP 638610
Al 985900 AK 212540 AM 629638 -AMN 40004 AQ 884692 AOQ 164992 AP 701238
Al 832814 AK 527790 AM. 887499 AN 496128 AO 501328 AOQ 790318 AP " 882662
Al 627422 AK 91264 AM 28119 AN 771802 A0 43826 AO 232528 AP 521348
Al 71535 AL 695614 AM 973416 AN 171526 A0 055291 AO 438533 AP 219524
Al 546587 AL 76182 AM 544983 AN 471401 AO 639748 AO 058973 AP 278091
Ad 242480. AL 521776 AM 408273 AN 061532 AO 387425 AO 946302 AP 330082
AJ 198568 ° AL 432947 AM 604199 AN 341381 AO 003942 AP 49361 AP 546678
AJ 838946 AL 758258 AM 063888 AN B21876 AQ 417731 AP 655092 AQ 39411
A} 672156 AL 269524 AM 752104 AN 500423 AO 79201 AP 128602 AQ 215602
AJ 547722 AL 924012 AN 923458 AN 588615 AO 847198 AP 943840 AQ 436184
AJ 286088 AL 145081 AN 160994 AN 93327 AQO 183003 AP 415388 AQ 587889
AK 423715 AL 357250 AN 742839 AN 238762 AO 280616 AP 928616 AQ 792457

[ This offer applies to licences which are actually In force on Saturday, July 22, 1933,

Betore the awards are paid, claimants will be‘asked to underlake a simple publicity cervice in disizibuting leaflcts to the

sale ot licouces amongst thosz who at present do not fulfil their obligations by tuking out a Post Office Wireless Licence bafore roceiving
br?‘x&doast programmes. Clalms cannot be considerod in coanection with any Licence the date of izsne of which is after July 20,
10

—AWARDS MUST BE CLAIMED BY JULY 28,1933

1f the namber ot yaﬁr wireicss licence appears above you only have to forward the licence for official verification by regis-
tered post, and state the name and address of the Newsagent who supplics you with your weekly copy of % Practical Wireless.”
Addrecs your application to Wireless Dept.'(73), 8-11, Southampton Strect, Strand, W.C.2,

Claims received later than Friday, July 28, 1933, wiil be disqualified.

Al licences will be retorned by regisiered poct.

For Complete List of Licence Numbers See

TIT-BITS

ON .-SALE EVERY SATURDAY

dsasesssen

NEWRES’

HOME MECHANIC
BOOKS

Clearly wrilten and fully illustrated.

i This series covers a wide field and will
: prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

Accumuiators

An up-to-date handbook dealing with every
type of accumulator, methods of charging
them at home, care and maintenance, also
explains how to crect a charging statlon

Motor Car Upkeep and Overhaul
Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrncauon springs and’ shock absorbcrs,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

Toy Making for Amateurs

How to make clockwork toys, model
aeroplanes, ,model Jocomotives, model
boats," ingenious toys operated by sand,
wooden models and toys, electrical to;s
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty-Five Tested Wireless

Circuits

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven-valve
super-heterodyne, and all have been made
and tested Lefore inclusion.

Simple Electrical Apparalus
An excellent little book for those who
wish to make simple and uscful electrical
appliances, such, as galvanometers, clectric
motors, dynamos and Leyden jars.

Model Boat Building

Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woedworker

Clear instructions on how to make a
large variety of articles in wood, togéther
with many useful hints on wood- \\orl\mg

Model Aeroplanes and Airships

Contains full descriptions of easy-to-make
models of every description that will fiy.

The Handyman’s Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with bis
hands.

25 Simple Working Models

Ingenious and practicai designs for electric,
steam and clock-work models.

1 each

Oblainable at all Newsagenls and
Bookstalls, or by post 1/2 each
from George Newnes, Lid,, 8-11,
Southampton St., S'rand W.ca
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Gea, Ncuwnes. Ltd
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“THE HUMORIST?” is the
best tonic in the world;

- see that you take it regularly. - -
Dull moments are banished
as you read its cheerful pages
and laugh at its excellent
jokes,  ‘always unquestion-
ably ~the ‘brightest, the
newest, and the most amus-
ingly ‘illustrated. .
“The Humorist” is the:
paper that everybody likes.
It “is always bright, and
never offensive.

THE .

HUMORIS

GET YOUR- COPY TO-DAY ‘ ~

Lo, Newnes, Lid. .

v PRACTICAL WIRELESS

|

July 22nd, 19__33____

article in the July “HOME MOVIES.”

Picture to yourself a beginner, who has
never before even touched a movie camera, being
handed such a camera by the Editor of *“ HOME
MOVIES” with a couple of reels of film
and told to go out and take some films! What
would he do? What mistakes, if any, would
he make? What would his results be like?

The
happened with actual

’ I SHIS is the intriguing title of a fascinating

what
enlarge~

true story of just

ments from the film taken makes

a most interesting feature.

‘s OME MOVIES ™ caters for every home
I’I movie interest - the picture maker, the

~ man who hires films for his projector,

the enthusiast who likes to do everything himself,

.and the man who just wants the finished result.
‘Even if
hobby you will like this dehghtful magazine.

you have not yet started the

‘: ~ O_blal'nbb[c at all Newsagents, Booksla”s, and Dcalleu. or

i post free 74d. (Subsc.ription rates : Inland and Abroad 7/6 :

: per annum,'Canada,’ 7/-* per annum) from Geo. Ne:ones, :

Li{d., 8-11, Southampton Street, Strand, London, W.C.2.

NOW ON SALE

Geo. Newnes, Ltd.

P. W. Gift Stamp No. 43
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