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MELODY MAKER KITS
for BATTERY and A.C. MAINS

Simple to build, up-tc-date in design, powerful and efficient, ::ﬁ:gg’fmg
these Melody Makers are real quality Kits. In performance and SCREE,;,.ED Bl
‘ PENTODE DETECTOR
appearance all previous standards have besn beaten. And °
-  SUPER-SELECTIVE
because every part is built in the hugs Cossor- Works—the IRON-CO:ED cois
largest self-contained radio factory in the Empire—they are like PRI e
all Cossor Radio—RELIABLE, *

BATTERY MODEL 362

Variable-mu H.F.Pentode, H.F. Pentode Detector, and-
Economy Pentode Output. Super-selective Iron-
cored Coils. Single Knob Tuning. Wave-length
calibrated scale. Combined On/Off, Wave-change and
Pick-up Switch. Selectivity and” Volume controls.
8 in. Moving Coil Speaker. Walnut finished cabinet
173 % 13§’ % 91" accom-

modating all  batteries.
Terminals for Pick-up ; plug
and sockets for extension ® °

loud-speaker.

. (Less batteries)

H.P. Terms : 12(6 deposit and
10 wmonthly payments of 12(3.

A.C. MAINS MODEL 361

Variable-mu H.F. Pentode, Screened H.F..Pentod:
Detector, and Triode Power output. Heavy duty
rectifier. Super-selective Iron-cored Coils. Single
knob tuning. Illuminated scale, Wave-length cali=
brated. Combined OnfOff, Wave-change and Pick-up
Switch. Selectivity and Volume controls. 8 in.
Encrgised Moving Coil Speaker. Walnut finished
cabinet 17}’ x 133 x 9}”. - Terminals for Pick-up.
Plug and sockets for exten- -

sion speaker. A.C. Mains
only. 200{250 volts (adjust- 9 f
able). 40-109 cycles. Y ®

H.P. Terms : 15/- depostr and
11 monthly. payments of 15/-.

Prices do not apply in I.F.S,

. THIS COUPON BRINGS CONSTRUCTIONAL CHART

7o A.C. COSSOR LTD.,
Melody Dept., Highbury Grove, London, N.s.

Please send me Constructional Chart which tells
me how to assemble the Cossor Melody Maker,

Model No............. (Please state model required.)

Name. -

Address ..........

PRAC. 7/3/38
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ROUND k¢ WORLD of WIRELESS

“ The Furnace”
HIS play, which is to be broadeast from
the Midland Regional on March 5th,
will be produced by Owen Reed. It is by
Francis Brett Young, the novelist, who is
a native of Halesowen, Worcestershire,
and William Armstrong, of the Liverpoof
Repertory. The action takes place just
before the war, and the scene is a large iron
and steel werks on the Worcestershire side
of the Black Country. The fortunes of the
works arc at a critical stage, and the story
is complicated by tho son of the managing
director running away with the wife of
the chief engineer, who has invented a
new steel. The eurtain falls on the young
man's return, and the prospeet of pros-
perity for the works in the making of
armaments.

Cathedral Organ Relay
HE eleventh relay in the series * Mid-
land Organs and Organists”’ will
come from Worcester Cathedral, and will
be given in the Midland Regional pro-
gramme on March 4th. The organ there
will be described and played by Sir Ivor
Atkins. Sir Ivor was appointed Organist
and Master of Choristers at Worcester
thirty-nine years ago. He has conducted
the Worcester meetings of the Three Choirs
Festival since 1899, and also conducts the
Worcester Festival Choral Socicty, the
Worcester Orchestral Society, and other
bodies in the Faithful City and the county.
He is the composer of a cantata * Hymn
of Faith ”’ and a number of scttings for the
Festivals.

Radio Cité, Paris
AS already reported, the 800-watt trans-
mitter is to be replaced by a more
powerful station, now being installed at
Argentcuil, near the French ecapital. It
is expected that the transmitter will be
formally inaugurated next September.
The wavelength of 280.9 metres (1,068
ke/s) is Ukely to be retained. Poste
Parisien and Radio Cité, although com-
petitors, have come to an arrangement

by which the stations will broadeast
nightly a different kind of wircless
programine,

Morse Opening and Closing Signals
URING the course of the Olympic Ice
Sports at Garmisch-Partenkirchen
Germany), all transmissions relating to

(~---); Monte Ceneri, M (--); Sottens,
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these athletic competitions were preceded
by a fanfare of trumpets and a morse
signal—not only from Germany but from
all foreign countries taking a running
commentary. Germany used the letter
D (-..); Austria, A (.-); Poland, P
(.--.); Yugo-Slavia, Y (-.--); Nor-
way, N (-.); Finland, X (-..-); Sweden,
S (...); Czecho-Slovakin, C (-.-.);
Hungary, H(....); Italy, I(..). Switzer-
land has adopted for Beromiinster

O (- —-). France for the PTT transmitters
has adopted F (..-.), and for the Poste
Parisien, V (...-). Even in the Argentine
Republie, for the same purpose, the letter
L (.-..) has been chosen; for Canada, K
(-.-), U (..-) for the NBC, B (-...) for
the Columbia Broadeasting System, and
Q (- -.-) for Japan. On the short waves,
the German Zeesen transmitter precedes
the broadcast with the letter W (.- -).
In view of the help it gives for the identifi-
cation of the transmissions, it is expected
that the same procedure will be used for all
other Olympic competitions during 1936.

Egypt in London

ALMOST daily reports are received from
% listeners who hear weird strains of
music as a background to the Brussels
programmes. These may be traced to

namely, 483.9 metres (620 ke¢/s). In some
instances, the call can be heard clearly.
Fortunately, the Egyptian station closes
down towards G.M.T. 21.45-22.00, and thus
clears the ether.

French High-power Stations
ALTHOUGH much has been published

regarding the power of the French
State broadcasting stations, it has been left
to the Ministry of Posts and Telegraphs to
announce the exact number of kilowatts on
which they are at present working. They
are officially given as under: Paris PTT,
12 kW.; Strasbourg and Lyons, 100 kW. ;
Radio-Paris, 80 kW.; PTT Nord (Lille),
G0 kW.; Rennes, 40 kW.; Grenoble and
‘Poste Colonial, 15 kW.; Eiffel Tower,
7 kW.; Marseilles still on 1.6 kW.;
Montpelliecr 5 LkW.; Toulouse working
on 1.2 kW,, and Limoges 1 k\W. PIT,
Nice and Marscilles Realtor are testing on
various powers, and their ultimate output
will be given out later.

Useful Weather Forecasts
HE aviation weather reports and fore-
casts broadcast by the Air Ministry,
Loondon, are of considerable interest to the
general public, as they are given at frequent
intcrvals throughout the day on 1,186
metres (253 ke/s). If it is inconvenient to

| listen to Droitwich National at G.M.T.

10.30, tune in to Borough Hill at G.M.T.
08.45, 09.30, 11.30, 12.30, 14.30, 15.30,
16.30. The report is broadecast at first
slowly to permit transcription, and then
later repeated at an accelerated tempo.
The next transmission is always announced,
and the bulletin covers the British Isles.
The call, which is always rcpeated, is:
* Weather London.”

Testing Condenser Readings
OME receivers with scales marked with
names of stations or even with wave-
lengths ean be accuratély calibrated by
tuning in the B.B.C. German or Italian
transmissions which maintain considerable
accuracy. If exact calibration is desired,
try Berlin (356.7 m.—841.001 ke/s) between
G.M.T. 23.00-00.00, or Hamburg (331.9 m.
—904 ke/s) between G.M.T. 05.00-23.00.
Alternately, Larigenberg (455.9 m.—658.002
ke/s) and Mihlacker (522.6 m.—573.988
kefs) at the same times can also be relied
upon. By adopting this methed you can
ascertain the reliability of the condenser

Cairo, which shafes the same channel, | scalc markings.
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Variety from Morecambe
N excerpt from the variety bill will
be relayed from the Winter Gardens,
Morecambe, 1n the Northern programme
on March 11th.

Victorian Melodies *

THIS is a programme of period music by
the Norris Stanley Sextet, with Horace
Priestley (tenor), which will be given from

A POPULAR BAND LEADER LISTENS-IN

1 p e ) 02> (

rt

1

4 INTERESTING and TOPICAL - :

i
i P_ARAGRAPHS

A Haunted House Thriller

HE short thriller, ¢ Just Off Piccadilly,”

by James Parish, which is to be given

in the Midland Regional programme on
March 13th, is being produced by Owen

wirll

My, Henry Hall, the conductor of the B.B.C. Dance Orchestra, with his gew Marconiphone
Model 345 All-wave receiver.

the Midland Regional on March 9th. It
includes such songs as “ Flight of Ages”
and ‘“ Beauty’s Eyes,” and a waltz medley,
“The Gay Nineties.” It is followed by a
studio concert by Munn and Felton’s
Band, from Kettering, and Louise Atherton,
the Derby violinist. This band won the
championship at the Crystal Palace last
autumn., S. H. Boddington will conduct.

Birmingham City Police Band
OVERS of bands in the Midlands have
learned with pleasure of the return
to the broadcast programmes of the Bir-
mingham City Police Band, the premier
Police Band in the country. Richard
Wassell will conduct a programme on
March 12th, which includes a selection
from “ Das Rheingold > and Schubert’s
“ Ave Maria”’ with P. C. Cook as solo
cornet player. Nora Savage (soprano)
will sing two groups of songs.

¢ Nets in the Sea ”
N the third talk of the series,  Nets in
the Sea,” to be broadcast on March 9th
from the Western Regional, Lieutenant
W. B. Luard will bring a Brixham fisherman
to the microphone. Listeners will hear of
the conditions now obtaining in the fishing
industry in the south-west and some sug-
gestions will be put forward for dealing
with the special problems of the industry
both on séa and on land.

Cornish Concert

A CORNISH concert will be relayed from
the Foster Hall, Bodmin, on March

10th, when the arti-ts will be Anne Jeffery

(mezzo-soprano), Marcel Kingdon (tenor),

and the Bodmin Centenary Choir, conducted

by Adelaide M. Hearn.

Reed with Noel ¥. Johnson, Gwen Mus-
pratt, and Lee Fox as the players. The
plot concerns a haunted house where the
heroine goes ghost hunting. All three
players have had stage experience,

Feature Programme
E first feature programme to be pre-
red with the assistance of the
B.B.C. Mobile Recording Unit will be
revived in the Regional programme on
March 11th, almost exactly a year after the
original production. * Gale Warning ”

portrays in sound the drama of the men and |

the organisation behind the public services
affected by a gale. Battersea Power Station,
Ramsgate Coastguard Station, a liner in
mid-ocean, a lighthouse, and a lightship,
the London Fire Brigade—these are some
of the sources from which the programme
was built up. “ Gale Warning >’ was the

| forerunner of several feature Jprogrammes,

including “ Cable Sh.lp »”  “Dinner is
Served,” and “ Fog.” Listeners will be
interested to compare this original effort
with subsequent productions of the same
type, and to note for themselves the
progress which has since been made. The
production is in the hands of Laurence
Gilliam.

“ Orpheus ” from Leeds
A CONCERT version of Gluck’s opera,
“ Orpheus,” as performed by the
Leeds Choral Union, supported by the
Northern Philharmonic Orchestra, is to be
relayed from the Town Hall, Leeds, on
March 10th. Choir and orchestra will be
conducted by Norman Strafford, while
the soloists will be. Mary Jarred (as Orpheus),

Hilda™ Hanson (Eirydice), and Audrey
Dover (Amor).

“ Variety of Theatres
OR the next of the series ealled © Variety
of Theatres,” Prince Littlex's theatre,
the Leicester Opera House, has been chosen.
There have bcen relays of pantomimes
from there occasionally, and the orchestra
has been regularly on the air for some
months, A representative of Mr. Littler will
give reminiscences of the theatre in an
interview with David Gretton; and a

‘relay of the variety bill will follow, with

Tommy Handley and Company as the star
turn. This broadcast will be given from the
Midland Regional on March 12th.

Chamber Music Concert .
CHAMBER Music Concert by the
Cardiff Ensemble will be relayed

from the Reardon Smith Lecture Theatre

of the National Museum of Wales on

March 14th.

'Highland Hollywood

IGHLAND HOLLYWOOD,’ another
Scottish musical comedy, will be
heard on March 12th. It will be the first
attempt to satirise the American film pro-
ducer’sidea of the Highlandsina Highland
setting. Alan Melville is the author of
this musical burlesque, and George McNeill
has written the music. Robin Russell will
produce.

A Musical Mélange
OR this musical mélange, which is to
. be given in the Midland programme oh
March 7th, Martyn C. Webster has chosen
the title “ Moonshine,” to indicate its non-
serious nature, though there will also be a
good deal about the moon and its effect
upon crooners. The solo vocalists are to
be Mary Pollock, Cuthbert Ford, and
Geoffrey Dams, and the pianist, Jack
“Wilson. Reginald Burston will conduct
the B.B.C. Midland Orchestra and Revue'
Chorus.

SDIVE THIS? ]

PROBLEM No. 181. i

Jones built the Centaur Three described in
the issue of PRACTICAL AND AMATEUR WIRE- -
1ESS dated December 7th, 1935, but instead ot
using a metallised baseboard he decided to use
a plain plywood type, joining all the points
marked M.B. by means of ordinary connecting
wire. He was surprised to find that although
rec:&)tlon was satisfactory on the long-wave

no medium-wave stations could he picked
up. Why was this ? Three hooks will be
awarded for the first three correct solutions
opened. Address your letters to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo,
Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2. Envelopes must be
marked Problem No. 181 in the hottom leit-
hand corner. and must be posted to reach this
office not later than the first post Monday,
March 9th, 1936.

Solution to Problem No. 180.

Tomklns should have substituted a fixed condenser

approximately .0005 mfd. for the variable reaction

con enser ; this should have been connected between‘

the anode and the negative filament pin of the detector |

valve. A by-pass condemser is mnecessary in this

position in order to smooth the high-frequency com-
ponent in the detector anode circuit.

Only two readers successfully solved Problem No.
179, and books are accordingly being forwarded to
them: H. Street, 31, John Strect, Bush Hill Park, -
FEnfield, Middx ; W.P. Edinunds, Culreoch, Stranraer,
‘Wigtownshire,
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Fig. 1.—In this receiver the method of connecting the H.F. choke
to ensure smooth reaction may be scen.

RACTICALLY every ‘straight” re-
ceiver employs variable reaction, but
those receivers in which reaction

works properly are, more than likely, in the
minority. Before dealing with reaction
faults, it may be as well to consider what
rea::ition is, how it is obtained and why it is
used.

A simple rcaction circuit, devoid of all
but the bare essentials, is shown in Fig. 3.
When signals are received by a radio set,
they are first of all amplified and selected
by the high-frequency stage and then passed
on to the grid of the detector valve via the
tuned circuit L.1. C.1. in Fig. 3, where
they are rectified (or detected) and passed
on as amplified signals to the L'F. stages
of the receiver. These rectified currents
appear at the anode of the detector valve,
but despite the detecting properties of the
valve, and its associated grid leak R.1 and
condenser C.2, high-frequency potentials
are also superimposed on the grid, and
appear at the anode to be passed on to the
L.F. stages with the amplified rectified
signals. Now these high-frequency currents
are of no use to us in the L.F. stages. In
fact they can do a great deal of harm, but
if we include a reaction coil L.2 in the
anode circuit, we can arrange for at least
the greater percentage of these H.F.
currents to return to earth through the
coil. If this coil is brought close to the
tuning' coil L.1, the H.F. currents flowing
through it will induce further H.F. currents
into coil 1.1, so that thc original H.F.
currents appearing at the grid of the
detector valve will be greatly strengthened.
The closer the two coils are brought
together, the greater the induced currents
in eoil L.1, and thus the greater the signals
will be increased. If brought too close
together, however, the valve will oscillate
of its own accord, independent of the in--
coming signals. In current practice, the
reaction coil is fixed in relation to its close-
ness to the tuning coil L.1, and the degree
of feed-back of the H.F. currents for reac-
tion purposes is controlled by a variable
condenser in series with coil L.2, but,
whatever method is used, one thing is
common to all, that is the H.F. currents
appearing at the anode of the valve, and
which would otherwisc be wasted, are fed
back to the grid cireuit so that the currents
already there are strengthened.

Advantages of Reaction

The benefits of reaction are not mercly
confined to increasing volume, for its
effect is the same as reducing the resistance,

PRACTICAL AND AMATEUR WIRELESS
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Reaction Faults

Reme edies

and thus damping,
of the eircuit. How-
ever good modern
tuning coils and their
associated condensers
may be, a certain
amount of loss is
bound to exist. Since
reaction helps to reduce the resistance of
the circuit, it follows that the efficiency of
the circuit is improved by its use, and
therefore it is made more selective and
efficient.

Reaction may be obtained from a
detector valve or an H.F. valve, and, in
some extreme cases, even a separate valve
may be employed ; a moving coil or a fixed
coil may be used, and, in the latter case,
the degreec of reaction obtained may be
altered by means of a variable condenser
or a variable resistance, and the coil may

N.F I
STAGE
b

Fig.3.—
Theoreti-
cal dia-
gram of a
standard
reaction
circuit,

be in series -or in parallel with the anode
circuit of the valve.

For the purpose of dealing with reaction
faults, we will consider the most popular
method in use to-day, 7.e., the choke-fed
system, with fixed coil and variable con-
denser in parallel with the anode circuit.

A typical. reaction

b-u-l)-‘

A Practical Article Pointing Out the Advantages
of Reaction, and Describing Various Methods of |

Treating Faulls  remvemtemiamimm e et

wanted for reaction purposes, and to
prevent * Miller effect >’ when reaction is
at zero.

The following are the faults most com-
monly met with in reaction circuits :—

1. Reaction not sufficient.

2. Reaction too fierce.

3. Reaction only effective on one wave-

band.

4. Reaction only effective over one part

of a wave-band.

5. Reaction flattens tuning and reduces

volume,

6. Hand-capacity effects.

There are, of course, many other reaction
difficulties, but they are supplementary
to, and will be dealt with under, one of the
above headings.

Reaction Not Sufficient

Every set should, if working properly,
be capable of being made to oscillate at all
settings of the tuning condenser by means
of increasing reaction. If this is not so,
there are a variety of reasons and remedies.
There may be a loose or dry joint in onc of
the connections, the grid leak and or con-
denser may be of the wrong value, or the
valve may not make good contact in its
valve-holder, We will presume that all
connections have been examined and that,
except for reaction, the set is working
efficiently. Probably the greatest cause of
inadequate reaction, presuming the valve
is good, the coils efficient and the right
value of reaction condenser is being used,
is low H.T. on the anode of the valve, or a
wrong value of by-pass condenser (C.4 in
Fig. 4). A common causc of inadequate
high tension is too high a value for the
decoupling resistance R2 in thc anode
circuit. If, say, 60 volts are recommended,

(Continued overleaf)

circuit is shown in Fig.
4, withindicationsshow.
ing why reaction may
be faulty. In this par-
ticular circuit, the H.F.
currents appearing at
the anode of the valve
are prevented from
getting into the low-
frequency circuits by
means of the H.F. choke
H.F.C.1, and they are
by-passed to earth via
the recaction coil L.2
and condenser C.2, the
latter controlling the
degrec of reaction ob-
tained. A small fixed
condenser C.4 is also
connected in parallel
with the anode circuit,

w3

o 5

the purpose of this .
being to by-pass an
‘H.F. currents no

Fig. 2—A home-made coil in which the reaction winding may be
toved or rearranged in order to obtain better reaction effects.
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(Coutinued from previous page)

the constructor should not try a drastic
increase, even if this does seem to improve
reaction, as this is more than likely not the
real cause of failure, the large increase in
high tension merely enabling reaction to be
obtained while hiding the true fault. A
small increase of about 10 volts only can
be of benefit, but more should not be tried.
If the high tension applied to the valve is
too low, the anode resistance R.2 is either
too high or else the decoupling condenser
C.51s leaky. The voltage, both sides of the
resistance, should be measured with a high-
resistance moving-coil voltmeter (a cheap
moving -iron instrument is of no use for
reasons that have been pointed out in
these pages from time to time). If there
is a very great difference (say 120 volts at
the battery end, and only 20 volts on the
anode side), the resistance is obviously
dropping too many volts, and may be
conveniently reduced in value. On the
other hand, if this resistance is being used
as a coupling resistance to the next stage
of the receiver, care should be taken not to
reduce its value too much, as this will
cause the amplification of the stage to be
lowered. In such a case, the resistance
should never be lowered in value to less
than twice the impedance of the valve.

If this slight increase in H.T. has no
beneficial result, the by-pass condenser C.4
should be reduced in value. The next step
should be to increase the capacity of the
reaction condenser C.2 by fixing a small
condenser of say .0001 mfd. capacity across
its terminals.

An inefficient or shorted H.F. choke will
cause insufficient reaction, as this will
allow the H.F. currentsy required for
reaction to get into the L.F. stages. Such
a state of affairs would generally be easily
traceable as it would be accompanied by
distortion due to the presence of the H.F.
currents in the L.F. stages.

If reaction works properly when a new
H.T. battery and a fully charged accumula-
tor are in use, then nothing can be gained
as it is obvious that the receiver has been
-correctly designed, and that the reaction
fault is due to either a run-down H.T.
battery or accumulator.

Reaction Too Fierce

This state of affairs.is just as bad as
insufficient reaction. Probably worse,
because a very slight increase in reaction
causes the set to become unstable and to
burst into oscillation. Because reaction is
too fierce, it must not be assumed that the
H.T. on the anode is of too high a walue.
Reducing the H.T. severely is just as bad as
increasing the value of grid-bias applied to
an H.F. valve to prevent instability. Both
are but half-measures, and will greatly
affect the sensitivity. If a fow volts
reduction does not smooth out reaction,
a fixed resistance of about 250 to 500 ochms
should be connected between the anode of
the valve and the reaction coil. The value
of this resistance depends a good deal on
the value of the by-pass condenser and a
series of different values for both these
components should be tried. Wrong
values of grid leak and/or condenser will
also cause excessive rcaction, and these
may conveniently be lowered.

A great dcal of fierce reaction may also
be caused by instability in the high-fre-
quency stage of the receiver. If the latter
uses & variable-mu valve, the volume should
be reduced so as to almost cut out the
signals. This H.F. stage will then be
biased to such a degree as to prevent any
instability in it and reaction should be tried.’

PRACTICAL AND _AMAiTEUR WIRELESS -

Ifit is now quite smooth, the fault obviously
does not lie in the reaction circuit, but in
the H.F. stage, which should be tested for
instability.

Reaction only Effective on One

Waveband

This fault may be remedied in the same
manner as described for insufficient re-
action, but it may also be due to a faulty
coil, especially where a common reaction coil
serves for both medium and long waves.
At any rate, some improvement may be
obtained by treating as outlined above, but
perhaps at the expense of rather fierce
reaction on the band which was normally
working satisfactorily. y

With highly efficient coils, especially the

RESISTANCE

Fig. 4 —Indications

0 - R2
of faully reaction
shown on a stan-
., LEANY
dard circuit. cs |
alZel ‘\-4' CHONE
\ /nEFFICIENT
OR SHORTED

WRONG VALUE

L/
A
L2 ;
4 /
5 BT |
3 WRONG VALUE

700 HIGH OR TOO
LOW CAPACITY

Yt~ vatve
DETERIORATING

modern ones using iron cores, parasitic
oscillation is likely to be generated in the
detector valves. This is shown by the set
going into oscillation on the long waves
with the usual slight *‘ pop,”’ but without
giving the usual squeal on the received
carrier, and before the full amplification

00100100 0 an o vro 00 1

REACTION FAULTS TABLE.

FAULT. REMEDY.

Reactioninsufi- Tpcrease H.T. on anode
cient. slightly. i

Decrease value of by-pass !
condenser. g

Increase value of reaction ;
condenser. i

Test H.F. choke and decoup- :
ling condenser. - i

Alter values of grid leak and
condenser.

i Replace valve,
i Reaction 00 Dyecrense H.T. on anode
fierce. slightly.

Increase value of by-pass con-
denser.

Add small fixed stopping
resistance inreaction circuit.

Decrease value of grid con-
denser.

Connect grid leak to negative
instead of positive side of
filament.

Reaction only Treat as for insufficient re- ;
effective on action, ) i
one wave- Carry-out cure for parasitic :
Land, oscillation, i.e, add stop-

ping resistance in reaction
clreuit.

Reaction only Increase H.T.

Try different values of by-
pass condenser.

effective over
one part of a

waveband,

Reaction flat- Reverse connections to re-
tens  tuning action coil, or, if a differen-
and reduces tial reaction condenser is
volume. in use, reverse connections

to the two sets of fixed
plates.

Connect, condenser between
‘“carth” gide of coil and
earch line of the receiver.

If - condenser must be con-

i nected between coil and
anode, use larger knob and
shield the condenser.

Ciean reaction condenser.

Test for shorts Letween fixed
and moving vanes. &

Hand - capacity
eifects.

Crackling.

o aean Shaien o
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from reaction has been obtained. This is
due to the detector valve going into
oscillation at a frequency determined by
the combined constants of the reaction
circuit and that portion of the grid circuit
between the grid, and the earth line of the
receiver.

Parasitic oscillation is easily cured by
including a stopping resistance in the
reaction circuit as explained above. By
making this resistance high enough, the
long-wave band may be made to work with
satisfactory reaction, but it may then be
found that at the lower end of the medium-
wave band reaction has become unsatis-
factory. From our experience, we have
found that the values which give the best
results are 250 ohms for the resistance, a
by-pass condenser of .0002 mfd. capacity,
and a reaction condenser of .0002 mfd.
capacity. These will give satisfactory:

-|operation over the whole of both wave-
Ibands, provided, of course, the rest of the

circuit 1s in order.

Reaction Only Effective over One

Part of a Waveband .

This is another fault which may be due
to a variety of reasons, and the constructor
will have to carry out all the tests already
described if he wants to put matters right.
Probably a slight increase in high-tension,
and an alteration of the value of the by-pass
condenser will be found to be most bene-
ficial, but it 'must always be remembered
that,even in the best of sets, there is bound
to be a slight difference in the degree of
reaction obtained at the bottom and top of

a waveband.

Reaction Flattens Tuning and Re-
duces Volume
‘This fault is obvious—either the reaction
coil is connected the wrong way round or
else the reaction condenser (if a differential
condenser is being used) has been wrongly
connected. It is thus.a very simple matter

to put things right.

Hand-capacity Effects

A set that ‘‘ squeals ”” every time a hand
is brought near the reaction condenser can
never work at its best. It usually happens

ithat, even if the sct does not actually

oscillate as the hand approaches, the
volume is reduced considerably -when the
hand is taken away from the reaction con-
trol after the latter has been used to bring
up the volume of a foreign station.

This fault only appears when the reaction
condenser is connected between the coil and
the anode of the detector valve itself.
Some coils have the ‘ earth ” side of the

Teaction coil permanently joined to a

common earth terminal on the coil basec.
In such cases, the reaction condenser can
only be connected between the coil and
anode, and the only remedy is to fix an
aluminium or copper shield behind the
panel, but in front of the reaction coil.
When this shield is joined to the earthline
of the receiver, it prevents the capacity of
the hand and body from affecting the re-
action condenser. An improvement may
also be made by making sure that the fixed
vanes of the condenser, and not the moving
ones, are connected to the-anode.

If the coil has both ends of the reaction
winding free, the reaction condenser should
be connected between the ‘‘ earth ”’ end of
the reaction coil and the earth lines of the
receiver. Here, again, make sure that
the moving vanes of the reaction condenser
are connected to earth and the fixed vanes
to the coil. Other faults which appcar in
reaction circuits are generally variations of

the above.
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EASY TG BUILD—

OST readers who are building
Monitor - will have finished the
constructional work by now and

will be anxiously awaiting further instruc-
tions. In case beginners have experienced
slight difficulty in mounting and wiring
the coil of the original Monitor to the new
chassis, however, it is proposed to give
further details of the coil and wave-change
switch wiring before proceeding to the
operating instructions.

Mounting the Coil

The original Monitor coil should be
removed from the metaplex chassis and
mounted on the new metal chassis, care
being taken to see that the lower end of the
coil is exactly in the centre of the chassis
hole. The coil- leads should then be
pulled through the hole and soldered to the
correct tags inside the chassis. It will be
noted that the new coil has already been
wired by the manufacturers, but it will be
advisable to check this wiring before attach-
ing the leads of the old coil. The switch
has ten contact tags, and viewing these
from the control knob end, the third,
fourth, and fifth should be connected to the
chassis, and the yellow and blue leads of
the new coil respectively—this wiring
should be completed by the manu-
facturers. The yellow and blue
leads of the old Monitor coil should
be soldered to the first and second
contact tags by the constructor.

the |
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Detailed Instructions for Operating

the Second Stage Version of the
Monitor are Given This Week,

Together with Further Details of thé
Coil Wiring
By F. 1. CAMM

Of the inside tags attached to the
chassis terminals, those joined to
terminals marked 3, 4, and 5 should be
soldered to the white, brown, and black
leads of the ne coil by the manufacturers.
The tags attached to terminals 1 and 2
should be soldered to the black and white
leads of the old Monitor coil by the con-
structor, and the tags of terminals 6 and 7
should be soldered to the 8th and 9th
contact tags of the switch; the only con-
tact tags of the switch that are not used are,
therefore, the 6th, 7th, and 10th. The coil
chassis must be securely bolted to the
metallised surface of the receiver chassis,
and the nuts marked M.B. underneath the
receiver chassis are those attached to the
coil chassis fixing bolts—the leads attached
to the bolts are therefore in contact with
the metallised surface of the Metaplex
chassis.

Adjusting and Operating

After the wiring has been carefully
checked, the battery, speaker, aerial and
earth leads may be joined to their respective
sockets. H.T.2 lead should be plugged

into the 120-volt socket of the H.T. battery,
H.T.1 into the 60 or 72-volt socket, and
H.T.— into the — socket. The G.B.4,
G.B.—1, G.B.—2, and G.B.—3 leads should

The completed Monitor which

is now a highly-efficient 3-valve

receiver suitable for use under
all normal conditions.

—GUARANTEED!

then be plugged into the -+, —14, —43},
and —9 volt sockets of the G.B. battery
respectively, and the L.T.— and L.T.4
leads should be joined to the — and -+
terminals of the L.T. accumulator.

After these connections have been com-
pleted the set may be switched on by
means of the three-point switch mounted
underneath the coils; this switch should
be pulled out to switch on. Volume is
then controlled by means of the reaction
condenser and the potentiometer mounted
above it. As these components are on the
left-hand side of the chassis they have been
wired so that volume is increased when
the controls are rotated in an anti-clockwise
direction. For. preliminary searching the
potentiometer control should therefore be
rotated to the maximum anti-clockwise
setting, and the reaction cordenser should
be kept near its oscillation (plopping)
point. To obtain maximum selectivity the
reaction control should be kept near this
oscillation point, and if a very long aerial
is used it will be advisable to connect a
{.0003 mfd. pre-set condenser between the
aerial lead and the aerial socket of the
receiver; in most cases this condenser
will not be found necessary, however, and
has not been included in the design. °

l

. Trimming
Stations should  be
ko picked up the first time
the tuning control is

rotated, but in order to
obtain optimum results it
will be found necessary to
adjust the trimmer con-
densers attached to the
gang condenser ; this may
be done by tuning to a
moderately weak station
and adjusting the trimmers
by means of a serew-driver
until maximum volume is
obtained.
When gramophone re-
-, production is desired the
. pick-up leads should be
plugged into the sockets of
the P.U. terminal strip
« and the control attached to
the coil chassis rotated to
the setting marked G. If
{ volume control.is desired
{ on the record reproduction
,5 it is preferable to fit the
. control across the pick-up,
using the two connections
| from the arm of the control and one end of
it as the normal pick-up leads. This will
avoid any interferencc with the circuit
wiring, as it is not anticipated that any
listener would wish to gang an L.F. volume
{ control with the present H.F. control. The
majority of modern pick-ups are, however,
already fitted with the control on the carrier
arm and thus all difficulty is avoided.
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T/ZﬂSZ Reversal-

NUMBER of newcomers to radio are
apparently mystified by the term

‘“ phase > and its application to the
ordinary wireless circuit. Some confusion
also seems to cxist among even the older
type of experimenter as to the meaning of
this term, and consequently fail to appre-
ciate properly why a push-pull output
arrangement 1s sometimes adopted. With-
out going into deep technical theories it
may be explained in a fairly simple manner
that ‘ phase” is merely the relation
between a current as compared with a zero
point. To make this clear it is necessary
first to remember that a wireless signal, no
matter in what part of the circuit we locate
it, consists of a fluctuating current. Now

every amateur is familiar with the theo-
retical symbol which is used to identify an
alternating current supply, and which is
merely a letter “S” lying on its side,
thus ».

This symbol is known as a **

sine curve

Fig. 1 -—Diagram showing the deuelopmcnl of the sine cugue which is help- 2

ful in understanding the meaning of the term *

and is mathematically produced from a .

circle by taking the variation of the sine of
the angle as it varies from 0 to 360 degrees.
Now every schoolboy knows that there are
360 degrees in a circle, and if the circle is
divided into four parts there will be 90
degrees in each part. Thus, one half of
a circle consists of 180 degrees.

Developing the Sine Curve

Now if we take our ecirclé and continue
the centre line as shown in Fig. 1, we can
mark vertical lines along this line equal in
distance to those shown in the circle by the
broken lines, and by projecting these hori-
zontally the points of intersection will give
the projection of the sine curve. In Fig. 1
the points a, b, c, ete., are shown round the
periphery of the circle as well as along the
sine curve. Now, point ¢ on the circle is
90 degrees from (or diffei's in phase from)
point e, whilst points ¢ and g are 180 degrees
out of phase. By glancing at the sine carve
it may be scen that point ¢ is just as far
ahbove the zero llne as point ¢, but there is a
phase difference in the two points, and it
18 general to consider the points above the
horizontal zero line as positive and those
below as negative.

Now, if we consider the sine curvein Fig. 1

as part of an actual wireless signal, we may |

consider it as starting at zero, rising to a
certain positive value, falling back to zero,
then passing to a negative value and coming
back to zero. If such a current is applied
to the diaphragm of a loud-speaker or other
similar reproducer the current variation
would result in movement of the diaphragm,
but an exactly similar movement may be
caused to the diaphragm if the curve is
applied upside down—that is, from zero
passing to negative and so on as shown in
the two comparisons in Figs. 2 and 3. If
we imagine that the positive half draws thé
diaphragm down, and the negative half
repels it, then in Fig. 2 the diaphragm is
first drawn down and then driven back,

whereas in Fig. 3 it is driven away first and
then drawn down. The air is thus set in
metion in the form of a wave, and it matters
not whether the air is driven forward or
backward—the sound will he exactly the

_same.

Stage Reversal
This point is of vital importance when
considering the differences between the
old type of television reception and sound
reception, as there is a definite relation to
be maintained in receiving a picture, in view
of the fact that if the signal is 180 degrees
out of phase (that is, in other words,
negative instead of posltlve) the blacks in
the picture will appear white and vice versa.
Each stage in an amplifier results in a
complete reversal of the phase and thus it
was necessary with the television receiver
to use the correct number of stages in order
that a positive picture could be seen. Thus,
in any L.F. anode circuit there is present
a fluctuating cur-
rent which  varies
according to  the
type of item which
« i3  being received,
and from the various
articles which have
appeared the reader
.will be aware that
current flowing
through a resistance
will cause a voltage
drop from one end of
the resistance to the other.
In Fig. 4 a resistance is shown joined
across a voltage supply, and if the value of

(N S T

‘out of phase.

10mA’

20000 /
Sams 00 VOLTS

—@Illlllllli@

Fig, 4.— A simple circuit which illustrates the flow
of a current through a resistance.

the resistance is 10,000 ohms and the
voltage supply is 100 then a current of
10 mA. will be flowing across the resistance.

Point b will be, therefore, 100 volts more |

positive than point a.
The Centre Tap

If Fig. 4 is now re-drawn with a source
of alternating supply in place of the battery,
the same remarks apply, provided that

the circuit is cxamined at any one instant. |

In view of the fact that the alternating

, ®a

!
100 vorrs b - -

|

Fig. 5.—In this development of Fig. 4, AC. is
applied to the resistance which is now eentre-
! tapped.

)
¥

@C
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An Interesting Explanation of the Methods
Adopted for the Operation of Push-pull
Output Systems.

By. W. J. DELANEY

supply will make point b positive onc
moment and negative the next, it is
necessary to consider the A.C. circuit at
any given instant, and, as above-mentioned,
the conditions are then exactly as for a
D.C. circuit. Now, if we take a tapping
from the electrical centre of this resistance,
as shown in Fig. 5, we shall find a different
set of conditions. If we still keep our supply
at 100 volts, we find that at any given
moment point ¢ would be 100 volts more
positive than point ¢, but at the point §
there is a difference of 50 volts from either
a or ¢. In other words b is 50 volts nega-
tive with respect to @, and is 50 volts
positive with respect to point ¢. There-
fore, point & may be termed thc zero
point and the remaining two ends of the
circuit (@ and c¢) are at equal and oppo-
site potentials, or, to put it more simply,
are 180 degrees out of phase. To

o

e

e - >

Figs. 2 and 3—The upger illustration represents a

speaker diaphragm, and it will be seen that the effect

in both cases is identical, although in one case the
current is applied in a different phase.

compare this circuit with Fig. 1 points a
and ¢ in Fig. 5 correspond to points ¢ and ¢
in Fig. 1, whilst point b (Fig. 5) is the zerc
point corresponding to the points ¢ and e in
Fig. 1. Having ascertained now how the
signal (which may be compared to the
alternating supply inFig. 5) produces across
a load (the resistance in Fig. 5) a signal
which can be split into two sections exactly
180 degrees out of phase, we are able to
understand how each half of this signal
may be employed to operatc a split
amplifier, and the usual push-pull, para-
phase, and duophase amplifications systems

will be described next week.

-

=

: Twenty Minutes with Philip Ridgeway §

O o+

HILIP RIDGEWAY, well known to
listeners for his famous ‘ Parades,”

will return to the microphornie on March
11th in a tariety feature entertnmment
with Lis partner, “Irenc.” This “Young
lady, though only fifteen years old, is an
experienced variety artist, and the pair
have appeared with sueccess all over the
country. Ridgeway, who is always on the
look-out for new talent, will give on this
oceasion several of his new “ discoveries”
their first big chance by introducing them
into his programme. Four children, all
under fifteen, will be heard, and it can
confidently be predicted that the skill and
finish of their performances will impress
and amuse all who hear them. Irom
London come Joan Gates, the possessor
of a soprano voicc of a clear timbre emi-
nently suitable for broadcasting, and
Dorothy Dakin, a young contralto, with
an extraordinarily deep voice and a pcrfect
sense of rhythm. Northern England is
represented by Percy Bellingham, a small
boy who whistles in a most astonishing
manner. The last of this batch of talented

children is Dorccn V\’ﬂhamson, who Hails
from Margate. y
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Making L.F. Amplifiers—

PREVIOUS article dealt with the

construction of simple L.F. ampli-

fiers suitable for battery operation,
80 it is now proposed to give corresponding
-particulars of a few very simple units for
operation from the mains. The simplest
possible type of mains-operated amplifier is
that for use with D.C. mains, and a suitable
«circuit is given in Fig. 1, along with a wiring
plan. The latter shows the use of a flat,
metallised baseboard, but a chassis

of the mains is, say, 240, the current |
flowing will be 1,200 divided by 240, or
£ amp., which is the correct ﬁgure
Actua]ly, it is not essential that the current
should be precisely this figure, and there-
fore the amplifier can be used on supply
voltages of 230 to 250 volts quite safely.
But even if the voltage were only 210, for
example, the heater would be only sllghtly
under-fed, and results would not suffer to

with the cathode lead,” and this is by-
passed by means of a 25-mfd. 50-volt
[ tubular electrolytic condenser, of which
there is a suitable component ‘in either
the T.C.C. or Dubilier range.

Suitable Parts

It s not necessary to give a comp]ete
list of components, since the main parts
are similar to thosc used in the battery
amplifiers previously described. A

could be used if preferred ; it was
thought, however, that the con-
struction would be simplified by
using the baseboard.

A Single-valve D.C. Amplifier

} The general circuit arrangement
is very similar to one of those
given for battery amplifiers, a

e

In This Second Article, Con-
j structional Details. are Given of

Mains - operated Amplifiers of
AC., DC., and Universal Types.

By Frank Preston

'single pentode valve being used
with input arrangements suitable for either
radio, microphone, or pick-up. It is for
‘this reason that both choke-capacity and
direct coupling are indicated. One point
which should be observed is that a fixed
‘condenser is included in one pick-up lead
as a safeguard against shocks. With some
types of pick-up, however—piezo-clectric
types in particular—the condenser must
be omitted, because it is necessary that
there should be a complete electrical circuit
through the pick-up and volume control.
In such cases, greater care must be taken
in handling the apparatus, and the power
supply should be switched off when con-
necting or’ disconnecting any piece of
apparatus. This is a wise precautlon, even
when the condenser is included, but is not
absolutely essential.

The Circuit Explamed

The valve used is a Cossor 40 P.P.A.,
which has a heater consumption of 3
ampere at 40 volts, and which requires a
total of about 40 mA at 150 anode volts,

remi —

any serious extent. In order to obtain
maximum results with less than 220 volts,
however, it would be desirable to use a
lamp rated at 60 watts, 220 volts.

Power Supply

The high-tension supply is smoothed by
means of the smoothing choke marked
L.F. 14, this being the designation of a
suitable Bulgin component. Additional
smoothing is provided by the resistance
of the lamp and by the two 8-mfd. electro-
lytic condensers shown. It is preferable
that these condensers te of the “ rever.
sible > type, such as Dubilier type 0281,
so that they will not be damaged should the
mains leads be wrongly connected. The
correct polarity is easily found by trial;
if the amplifier does not function after
being switched on for a minute the mains
leads should be reversed, or the plug
reversed in its socket.

Grid bias is obtained by including a
600-ohm 1-watt fixed resistance in series

{ suitable choke for the input circuit
§ is a Ferranti type B.8, which has
i an inductance of 25 henries when
i carrying 10 mA. The holder for
| the electric lamp is of the ordi-
0 nary batten type and can be
¥ bought at any electrical store. It
i should be noted that a .002-mfd.
fixed condenser is connected in
parallel with the speakerterminals,
this being to prevent over-accentuation
of the high notes. This condenser should
have a rated working voltage of not less
than 500, but any make can be used.
Should any constructors wish to make use
of a smoothing choke which is on hand;
it should ke mentioned that the component
suggested above has an inductance of
20 henries at 50 mA and a D.C. resistance
of 400 ohms. This resistance, combined
with that of the bias resistance and of the
loud-speakertransformer, reduces the anode
voltage to just about 150, which is the
maximum rating for the Cossor 40 P.P.A.

N—

Layout

With regard to the constructional detai’s,
it should be explained that the layout is
not very critical, although it is desirable
that the two chokes should be mounted
at opposite ends of the baseboard or chassis,
with their axes at right angles. When using
a baseboard, the two 8-mfd. electrolytic
condensers have to be mounted on a metal

(Continued overleaf)

WPUT l.8.
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as well as a bias potential of approxi-
mately —25 volts. The mains voltage
is dropped to the necessary figure for
the heater by including in series a 240¢
volt 60-wattlamp. This hasa resistance
of rather less than 1,000 ohms, whilst
the resistance of the valve heater is
200 ohms, so. that the total rcsist-
ance in circuit is about 1,200 ohms.

or
PLU.

+
230.250V.

]]Ié] MAINS.

This means that when the voltage

POTMETER. -25Mfi@ 1Ame Fuse”
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(Continued from previous page)

““ bridge ”* so that their cases are earthed
to the baseboard and connection to the
positive terminals: can be made on the
underside of the ‘ bridge.” If it is not
wished to make the mounting bracket,
two scparate - brickets can be bought
ready made from many decalers. Other
constructional details are obvious from
Fig. 1.

The amplifier can be used in conjunction
with cither a D.C. or battery set, and will
provide a maximum output or more than
2 watts. 1t is recommended that it be fed
from mains whose negative lead is earthed,
in which case the terminal marked E can
be joined either to a separate earth lead or
to the earth terminal on the set. Where
the positive mains are earthed, it can be
used with a D.C. receiver by joining the
E terminal to the negative line in the set,
and in no circumstance should a direct
earth connection be made to the amplifier.
Microphone or pick-up can be used by
following the general instructions given in
the previous article.

It will be understood that the full output
of the valve will be obtained only when the
input is sufficiently high, for which reason
the pick-up or microphone employed should
be one of the most sensitive pattern. The
amplifier can be used in conjunction with
a receiver of which the output is not more
than about 300 milliwatts, and of which
the last valve does not pass more than a
maximum of 15 m/A.

The speaker may be of the permanent-
magnet type, but better results will be ob-
tained by using a D.C. energised speaker, the
field coil being connected directly tp the
positive and negative supply terminals.

Universal Mains Working

Should the amplifier be required for either
AC. or D.C. operation at will, this can be
provided quite easily by inserting a West-

PRACTICAL AND AMATEUR WIRELESS

inghouse style H.T.12 metal rectifier at
the point marked X, wiring the positive
and negative terminals of this as indicated.
The rectifier can be left in circuit whether
the supply is D.C. or A.C,, for it will simply
act as a small resistance to D.C.

A Good A.C. Amplifier

Details of an A.C. amplifier capable of
providing a greater degree of amplification
are given in Fig. 2, where it will bc seen
that two triode valves are used for ampli-
fication, with a full-wave rectifying valve
for the H.T. supply. The valves recom-
mended arc: Osram M.H. 41 for the first
stage, Cossor 41 M.P. for the second, and
Cossor 506 B.U. for rectifying. The
input choke is the same as that used for the
D.C. unit, and the L.F. transformer should
be a high-quality component, such as the
Varley D.P. 3, which has a ratio of 1:5
and a primary cutrent-carrying capacity
of up to 20 m/A. The mains transformer
may be a Wearite tvpe T-21 A, whilst the
mains switch should be of the Q.M.B.
pattern.

In order to save the expense of a smooth-
ing choke, it is suggested that a 2,500-ohm
field energised moving-coil speaker should
be used, since this will reduce the 270 volts
supplied by the rectifier (at half load) to a
suitable value for the valve anodes. The
energising wattage will be on the low side
—just over 2 watts—but this will provide
results as good as those to be obtained
when using permanent-magnet speakers of
the less-sensitive type. When the highest
possible output is required, however, the
speaker field should be replaced by a Wearite
H.T.14 smoothing choke, and a good
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mounted on a “ bridge” as described
above.

A suitable method of arranging the com-
ponents is shown in Fig. 2, but the parts
shown are not intended to represent those of
a particular maker, so the reader can make
use of any that are on hand, provided that
they have characteristics similar to those
detailed above. Where new parts are to he
bought it is advised that constructors use
those of which the makes have been men-
tioned, for it is known that these are
perfectly suitable.

Connections

The mains amplifier can be used in the
same manner as those previously desoribed,
but when used with a receiver it should
follow the detector or second detector,
because it is not intended for a high input.
This does not mean that it could not be
used with a set having an L.F. stage, but
in that case the volume control would have
to be set almost to its minimum. so that a
good deal of amplification would be lost
and one of the valves would be *‘ wasted.”
It has 2 maximum undistorted output of
1,250 milliwatts, and is thereforc unsuitable
for public-address work or anything of
that nature, for which details of excellent
amplifiers have previously been given in
these pages. ’

It is worth mentioning in conclusion that,
in any of the amplifiers described, the input
choke and .01-mfd. coupling condenser may
simply be omitted if microphone and pick-
up only are to be used, since these com-
ponents are included purely for the purpose
of ““radio > and do not affect the pick-up
connections in the slightest measure.

permanent-magnet speaker, such
as the * Stentorian,” should be
joined to the speaker terminals.
The 8-mfd. electrolytic
condensers should be
rated at 500 volts peak
working, and should be

Speaxer Frero
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Fig. 2~Circuit and layout for a simple and eflective 2-valve A.C. amplificr.
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Building with

® The supremacy of Britain’s railways is recognised
the world over. The secret reason for their reliability
lies in the workshops where British engines and rolling
stock are built. Only the very best materials are used in
their making. Here is a tip worth having when you're
building a radio receiver. Use T.M.C.-HYDRA Condensers.
It costs no more to have their accuracy, reliability and
uniformity to improve the perform-
ance of your set.

THE FOUNDATIONS
OF A GOOD SET ARE— _

CONDENSERS

MADE IN ENGLAND

Write for Catalogue

T.LM.C.-HARWELL (SAL

Britannia House, 233 Shaftesbury Avenue,

London, W.C.2 (A few doors from New Oxford Street)
Telephone: Temple Bar 0055 (3 lines)

Made- by TELEPHONE MANUFACTURING Co,Ltd



INTERCHANGEABLE COILS.
New low loss formers of DL-9 high frequency
insulation. Rigidly mads and cach coil
matched, First- class resulta assured. 4-pin
coifs havo two windings, 6-pin three wtndlngs
No. 959 6 pm Set of 4 12~170 metres Price 16/-
No.952 4pim ., . . , Priccddls

Univer- 3
salS.w,
Valve-gg
holder g4

A Jow loss holder ior shove or below base.
board use. The val\e enters the contacts
from efther side. 0 is no measurable
increase of self cwnclty to that already in
DL-9 H.F, dlelectric, one

piece noiselcss cont'lc
No. 1015 4-pin 1/3d. No. 10/16 5-pin 1/54.
TD..

No. 1024 7-pin
STRATTON & CO., L
Bromsgrove Street, BIRMINGHAM-
London Service Depot: Webb’z Radio Stores,

. 14, Soho Street, Ozford Street, W.1.
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EASY TERMS

Send ‘
Prompt
Cash and €.0.0. Urders Despatched by Return.

Everything Radio supplied on the lowest terms.
list of regmirements for guotation by return,
delivery.

W.B. STENTORIAN UNITS

36.39
Cash Price £2,2/0, or "'/8 with order and 11 monthly
payments of 4{- 6.
Cash Price £1,2/8, or 2/6 with order and 11 monthly ‘
payments of 3f-.
ROLA L.S. Units supplied on similar terms,
ALL CARRIAGE PA D 4

) Estd. 1925 k3

'PHONE

narionar 1377 ‘

LONDON I§4ADIO SUPPL

) OAT LANE- NOBI.E STREET-LONDON.E:(-

GUARANTEED
15,000 MILES.
ASSORTED MAKES.

NEW STARTER &
LIGHTING  BAT-
TERIES.

NEW TYRES

well-known makers, New Manfrs®
own wrappers, Sent on 7 days' approval
against remittance or C.0.D. (except
Ireland and Channel Teles). If required
Carriage Paid send 1/8 per tyre extra.
Giants 2/8 per tyre extra or FITTED FREE
at our depots.

By well-known
makers (Guaranteed
2 years). Al t:

supplied.Despatched

New , Sitly. New |8itly  fully charged and
Tyrest Used ’l‘ynn] Used ready for use at 2/
26x330 13/6| 8/9 | 29x525 716 | 11/= 6 Volt and 3/~ 12
27x400 15/8| 9/-|30x525 27/6| 11/~ Volt.
27x440 17/6| 10/- | 283650  27/6 | 12/
30x450 22/68| 11/- | 30x3 38/6 | 25/~
28x475 22/-| 11/-| 32x6TT 47/6 35/~
30x475 92/6| 11/- | 32x6HD 55/~ | 35/
29x500 218 | 13/6 | 36x6 55/~ | 35—
30x500 22/6| 13/6 ) 34x7 58/~ 40/-

Other Bizes pro rata. Tubes and cheaper
tyres—prices on application, SEND FOR
52pps PRICE LIST FREE.

General Motor & Tsre Co., 51/9L Queen S§t.,
London, W.6. Riverside: 6388 (10 lines).
370, Gray’s Inn Road. ‘Phone: Terminug 4429 (3 lines),
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ELECTRAD!X BARGAINS

Electric Tools — Circuit Breakers — Chargers
—Switches—Rheostats—Home Recording, ete.

ELECTRIC TQOLS.—A.C. induction motor, flex and plug,
1/23 h.p., 2,800 revs., 18/~ ; 1/10 h.p. ditto with pulley, fan cocled.
1,600 reva., 35/-, Motor grinders ditto, double ends, fitted two
emery wheels, 21/-. Light A.C. Drill -lblbs. to }-in, hole, 40/-, All
with flex ard plug. Electric Water Pumps, A.C. or D.C,, 120
gallsl.oper hour to 6 it., 67/6. Twin Electric Air Compressors,
£5

CIRCUIT BREAKERS rcplace fuses now. Magnge Trip
Overload Bwitches, A.C. or D.C. mains, 1 to 4 amps, 7,8 . 6 amps;
10/~ ; 10 amps, 12/- ; 15 amps, 14/~ ; 20 amps, 16,-. Ttips may
be remote controlled.

BARGAIN,—Geared Hand Drill for j-hole chbuck, handle
and gears, Only 1/9; post free.

CHARGERS, SWITCHES and RHEOSTATS.
stock a range of ahmnost all sizes and capacities. We sball he
glad of specified inquiries for any type of switchgear. A.C-D.C.
Rectifiers and Chargers are our speciality.

HOME RECORDING Is on your h
Cost is low. New acoustic sets, complete outtits n ¢arton de Inxe,
21/-. No. 2 Mivoice, 12/6. Junior, 7/8. Electric recording
Turntables, 25/-. CM Trackers, screw traverse, 7/6. Spiral
Drive. F type, 4/6. Cutter needles, Diamond 'jewcl, 716,
MICROPHONE UNITS, 1/-. Usually sold

at 3/6. OQur price has always been 1j~. We

have supplied thousands.

A NFW PRACTICAL HOME MICRO-

PHONE for broadcasting at home. It ina

general-purpose, robust mike, with solid bakeiite

body, back terminale, iront, metal grille. No. 11.

New design.ﬂnelyﬁnished 5/8. No. 11A. Special

in solid brass body, unequalied at the price on speech and music, 7,6,
“N"”W. No. 11 TABLE MIKE. This is a splendid ‘micron
phone for speech and musle. The bakelite case, contajming a
2in, mike and transformer, ia on a bronze pedestal, detachable
for aling. Switch and plug fitted. Unrivalled Jor quatity and
price, 15w, Send for Bargain List “ N."

ELECTRADIX RADIOS

218, Upper Thames Street, E.C.4
= Delephone : Central 4611,

We make and

VALVES

THE VALVE WITH |
THE SIX MONTHS |
GUARANTEE /

STONEHAM ROAD, LONDON, E.5. *Phore : Clissold 6667

due to My

th 1t al 1

sefortury uit

t1m®T Iﬁlg output
I

is due to 1 1&

“ The All-Metal Way,
1936, also gives full
details of Westing-
house Metal Rectifiers
and Westectors, and
contains many cir-
cuits for their use.

7act that sufficient current is flowi
ulb to glow, but as the current
a| foltage-doubler network ma

T e - @ e = — COUPON

Please send me ““ The Aill-Metal Way, 1936, for which
I enclose 3d. in stamps.

l

Name.............

Address ..........

MOST
PROBLEMS

CONNECTED WITH A.C. MAINS
RADIO ARE FULLY DISCUSSED IN

“THEALL-METAL WAY, 1936"

which contains chapters on eliminator
faults, prevention and cure of hum,
automatic volume control, etc.

Tract. W, 7/5/3C

‘ WESTINGHOUSE BRAKE & SIGNAI. Co., Ltd., 82, York Road, King’s Cross, London, N.1.
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Public Taste
ERE has been much criticism—
admittedly most of it destructive—

regarding the material which is broadcast

by the B.B.C. We read that variety does
not really appeal to the majority of lis-
teners, or that the Bach programmes really
interest the greater portion of the music-
loving British public. Every daily paper
has its radio critic who advises its readers
concerning their likes and dislikes, and
it would appear that the B.B.C. takes
noticc of these epistolary effusions when
planning their programmes. However,
we may all take courage now, as
definite data regarding just what you and
I like and dislike is now forthcoming in
the form of a graph recording of the times
or listening of users on a relay system. As
no doubt the majority of my readers are
aware, there are, in certain parts of the
country, distributing stations ftom which
the B.B.C. programmes (and in certain
case¥ one or two foreign progranimes) are
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Public taste reveal=d.

relayed over ordinary wires to renters of
loud-speakers and amplifiers, and for the
payment of a small fce they are able to
turn on the programmes just when they
wish. The Brighton and Hove relay station
decided to fit a recording machine to indi-
cate the load which was applied tq, their
output stage in order to make the necessary
compensations and maintain a constant
output, and a standard system was installed
which gives some valuable information
concerning the residents of this salubrious
resort. On a Saturday it was found that
the peak was reached at the first News
Bulletin, from 6 to 6.20 p.m. Whilst
disposing of their lunch between 2 and 2.30,

75 per cent. of the users of this relay system
were also listening to the programme, but
immediately their gastronomic exertions
were over they apparently switched off,

for the load dropped to 30 per cent. This

coincided with the broadcast of a football |

commentary and no doubt this, combined
with the preceding exertions, led to somno-
lent reclination. Incidentally, the broad-
casting of the football results after the
News Bulletin'also is indicated on the graph
by a drop in the curve, which is restored
at 7 p.m. coincident with the Saturday
Magazine. It appears that from this
moment until 10 p.m. the load is heaviest,
but—shades of Eurus—by 11 p.m. less than
50 per cent. were listening, and only 25 per
cent. were awake at midnight. Where are
all these dance fans I hear so much about ?
Surely there are more than 50 per cent. of
the listening public wha elass themselves

By Jhermion

EUITITTITTY
CITTTPTTTTIS

under this heading, or does it indicate that

the abusive missives which I receive come

from a noisy minority ?

However, all this goes to show that the
B.B.C can really have some definite data
to work upon in their endeavours to ascer-
tain just what the public does want,

Into the Unknown
THE B.B.C. are going to attempt to
enter the unknown on - March 10th
next, and I hesitate to switch on my receiver
on that date. You have probably read
that they are goirig to attempt to make a
relay from a haunted house. Why should
they tamper with psychic matters in this
way ? Do they realise the damage that
might arise by bringing this modern miraele
into the rreach of thec inhabitants of the
nether regions ? Who knows just what
use an earthbound spirit might make of
the handy microphone and the etheric
link between it and the homes of the great
big British public. At least all this is
what my Aunt Agatha says, and she has
forbidden me to switch on in case some
spectral horror should suddenly materialise
fromfthejloud-speaker during the broadcast,
and she assures me (and she has read a
number of books on the subject) that an
earthbound spirit may quite easily adopt
this method of changing its abode. But
(and a very big but too), i1 hear a steady,
monotonous, “thump, thump” accom-
panied by a faint clankmg of chains, how
shall I know that it is a ghost, and not the
ever-faithful Effects Department ““ doing
their stuff ”’ ?

Aerial Forests
I HAVE complained before of the eyesore
‘hich many listeners seem to erect in
their garden as part of their standard radio
equipment. One has only to look out of
the window of the 8.30 to town to see the
most amazing display of untidiness that it
is conceivable to arrange in an endeavour
to pick up the broadcast material. Poles
which have seen better days, odd lengths
of timber nailed together, lengths of various
thicknesses of rope tied to trees, and odd
lengths of gas and water pipe are employed
with no attention to such details as insula-
tion and direction. These odd supports
lean at all angles, and the wire running to
the houses droops and sags so that, if viewed
from one end, it almost appears as though
one is viewing Brixham Harbour. But
all this is to be amended in one suburban
locality, where the builder has drawn up
an agreement to be signed by the tenants
in which they undertake only to erect
poles acquired from him, to maintain them
in a vertical and safe manner, and to
remove them should they prove an eyesore
or objection to a neighbour. Iven so, I

dislike the marring of an otherwise decent

landscape by wireless poles and wires, and
much prefer the vertical arrangement which
is almost invisible against the actual build-

****% | ing and is, in most cases, just as efficient.

In fact, with many receivers, the vertical
lead w111 be found more efficient, and
certainly overcomes many difficulties which
arise purely due to directional effects of
the ordinary inverted ‘“ L ” aerial.

Period Furniture
HAVE you ever considered the difficulty
of cabinet design in connection with
radio ? The wireless set is an ultra-
modern invention, and naturally demands
an ultra-modern cabinet (although many
of the cabipets now made -are actually
futuristic). However, it would really be
incongruous to fit a modern 9-valve super-
het in a Sheraton style cabinet, and although
in the early days there wére some Sheraton
and Queen Anne style cabinets available,
they soon died a natural death. Now
what.does the old person do, who is suffi-
ciently interested to want a good modern
receiver but who lives in onc of thesc
delightful old-world . cottages, where, every
part breathes the- atmosphere of the
Victorian era ? I was forcibly brought
home to this point when I called upon some |
old friends in the depths of Devonshirc
recently. 'In a room-.which was crowded !
with knick-knacks,. a whatnot and an
aspidistra, stood a massive radio-gram in
walnut and maple. My sense of beauty
was offended, and when I commented on
the oddity I was told that they had written
to practically every firm exhibiting at the
last Radio Exhibition, but could not get a
cabinet to suit the room without having it
specially made—at an exorbitant cost.
Shame !

Why Fret?
THINK it has already been mooted that
the front of a radio cabinet should not
be adorned (or should it be spoiled ?) by
a gracefully-cut-out. opening. .No doubt
many of my rcaders remember the earlier
eabinets in which rising suns, ships at sea,
and lyres and harps formed the main
feature of the loud-speaker opening. Many
manufacturers have, however, now reduced
this opening to a mere rectangle, behind
which is fitted a neat piece of silk or similat-
material in a single shade, designed to tone
with the cabinet and any other furnishings

A spook from the speaker.

which may be included in the room with

the cakinet. But, as I have said before, why

have this opening ? The old type pianoforte

utilised a_gracefully-fretted front with a

pigge of nice. crimson silk behind it, and did

you ever, as a ¢hild, wipe your ﬁnger round
(Cantnmed overleaf)
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(Continued from previous page)

one of the fretted edges and then write
your naine on the piano top with the dust
which adhered to your finger ? If you are
making a new cabinet, try adopting the
scheme now used in a piano, that is, keep
the cabinet slightly away from the-wall,
and make the front in two parts, with a fair :
space separabing the lower section from
the upper. By using a nicely-figured walnut
pancl (preferably quartered) for the lower
section, and sloping this back, a really neat
cabinet may be made up, and the sound
would issue from the back and down the
sloping front. I have not tried this out,
but it seems that it should be productive
of asiallercabinet and better tonal quality,
with, perhaps, a masking of the usual
- directional effects.

Can Battery Radio Equal Mains ?
THERE i3 a quite widespread belief that
a battery job can never equal the
performance of a mains receiver unless, of
course (a8 your pseudo ‘ expert’ will
assure you) it has a roomful of batteries to
runit. Well, the Cossor radio people have
produced a new Class ¢“ B >’ battery superhet
which they claim proves this idea to be a
snare'and delusion. The set has five valves
in seven stages, a combination which it is ;
said compares very favourably with a four-
valve mains receiver. A special anti-
fading superhet circuit is used with Class
“B* amplification in the output stage.
This system which, by the way, was pion-
eered by A. C. Cossor, Ltd., is remarkable
for its development of high undistorted
output with the smallest possible battery-
current consumption. Almost cvery refine-
ment that one can find on a mains receiver
has been worked into the specification of
this model. It has a moving-coil speaker
and a velvet-smooth tuning control with
dial calibrated in wavelengths and with a
detachable station nameplate. The cabinet
is artistic, though the lines are somewhat
severe. This, however, cannot be said of
the price, for this remarkable receiver costs
only £9 19s. It is known as model 376B.

The Mysterious LF.
ITH the various ‘‘ initial letter refer-
ences > now ineorporated in wireless
circuits there is a great deal of confusion
regarding the actual functions of the cir-
cuits.” T am glad that a lot of these refer- ;

”fjﬁ\j“‘ '
; Or |

Z~

Like Brixham Harbour.

ences are being dropped, for what can the
poor amateur do who is told that a set is of
the H.F., F.C,, LF., D.D.T., P. type with
A.V.C. and Q.P.P. designed by Bill Bloggs,
MIW.T,F.LR.E,etc. ? Ithink he might
well be pardoned for believing that the set
had been included in the New Year’s
Honours List. The present temdency of
superhets has led to a very frequent use of
the term I.F. which, of course, merely
means ‘‘ intermediate frequency.”” This is
the stage between the frequency-changing
circuits and the second detector. Inter-
mediate-frequency amplification is carried :
out in exactly the same manner as normal :
high-frequency amplification,

e

and one, .-

: Improving Selectivity

HE selectivity of the average two
tuned-stage straight receiver is not

: adequate for present-day requirements.
{ In cases where long aerials are used to
: pick up distant stations, an improvement

in selectivity can often be effected
without materially affecting the range of
the set by connecting a preset condenser
of approximately .0003 mfd. maximum
capacity in the aerial lead. When selec-
tivity is inadequate with short aerials in
use, however, this simple method is not
sufficiently effective. In such cases an
extra tuned stage should be added. This
may be connected between the H.F. and
detector valves, or between the aerial and
the existing aerial-tuned circuit. In most
cases it is easier to connect it in the latter

~ PRACTICAL AND AMATEUR WIRELESS
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. or more, variable-mu gpentodes is used.

After amplification in this manner the
signals at the new frequency are applied
to another LF. transformer and then to
the second detector, which separates the
low, or audio-frequency, impulses from the
high-frequency ones which are used as
‘“ carriers ”’ between the-transmitting and
receiving aerials.  After that, the audio
frequencies are magnified -and passed on to
the loud-speaker, where they are changed
corresponding with those

: impinging on the microphone at the

e g 8 b a0 g e e e

manner. This extra circuit should consist :

of a .0005 mfd. condenser and a coil
having the same inductance values as the
cxisting aerial coil.

Band-pass Coupling

HERE are several methods of coupling
this extra circuit to the existing
tuned circuit, the easiest being the con-
nection of a low-capacity condenser
(approximately 20 mmfd.) between the
fixed vanes of the new tuning condenser
and those of the first tuning condenser in
the set.

windings, omitting the above-mentioned
condenser. Another method is what is

-

Some coils have coupling :
windings incorporated for this purpose, :
: however, and where this is the case it is
only necessary to join the two coupling i

known as bottom-capacity coupling. With :
this method the earth end of each of the :

grid windings of the two coils is dis-

tuning condenser. These two ends are
then joined together and connected-to
the condenser moving vanes (or earth
terminal) via a fixed condenser of approxi-

i mately .03 mfd. A resistance of approxi-
mately 100,000 ohms should be joined ¢

across this condenser in order to provide

valve. By varying the size of the con-
denser the degree of selectivity may be
varied. To obtain the best effect a com-
bination of the coupling coil and coupling
condenser methods should be employed,
but this is seldom done in practice.

Tuning Dials
A READER complained to us the other
day that stations did not tune in at
the correct setting on his tuning dial.
Investigation rcvealed however that he
was not using the specified dial. ' Tuning
scales marked in wavelengths must be
used in conjunction with the gang con-
denser for which they were designed, and
the coils which are tuned by the sections of
the condenser must also have a pre-
determined inductance if tle correct
wavelength reading is to be obtained at
all points on the scale. Fortunately,
however, most commercial coils of reliable
make have the same medium- and long-
wave winding inductance ; this has been
standardised by the Radio Component

; Manufacturers’ Association.
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transmitting station.

Lost among antiquities.

B.B.C. and Schools Questionnaire
STATISTICAL experts at the B.B.C. are
in for a busy time. At the beginning
of November the Central Council for School
Broadcasting sent over 2,600listeningschools

¢ a questionnaire covering every subject

dealt by broadcasts to schools. And now
the replies, nearly 1,900 of them, have come
in for examination and analysis.

This is the third attempt made by the
Central Council, which arranges the B.B.C.’s
schools programmes, to ascertain from the
schools themselves what they like and what
they do not' like. The schools; in fact,
occupy the unique position of being the
only section of wireless listeners able by
means of such thorough questioning to
influence the choice of its programmes.

The B.B.C. and the School Broadcasting
Council throw themselves entirely open to
criticism ; in fact, demand it. Teachers

V i have been asked to answer such general
connected from the moving vanes of the : B

questions as : ‘“ Is there any way in which
you think broadcasting might be of
greater service to schools than it is at
present ? ”* “ Do you encourage your pupils
to discuss the merits and demerits of the
different broadcasts ?”’ “ Have you any
evidenec that school listening is training (a)

! “older pupild, (b) ex-pithile to 1
ki ptbifor tile grid of the H.F. | (o aclini, (bljex-pihietoliten with dis

crimination to the evening programmes ? ”
In addition to such questions of a general
nature, each of the twenty individual broad-
cast courses is the subject of a separate
questionnaire. Do straight History talks
of twenty minutes have a good effect on
concentration ? Is the Travel Talks map-
work excessive, dull, even necessary at all ?
Which English broadcastshave beensuccess-
ful ; which have failed ? These, and dozens
of other questions, have been asked to ascer-
tain what the children enjoy and what they
think “ stodgy,” what the teacher likes
and what he considers to be useless.

Broadcasts for Malta
RITISH residents in Malta owe a debt
of gratitude to the Naval authorities
who, for their benefit, relay the B.B.C.
Empire news bulletin on 230.2 metres
(1,303 kecfs), and also supply for the
inhabitants a Maltese translation.

Japan’s High-power Stations
T is reported that work on the two 150-
kilowatt medium transmitters installed
in the neighbourheod of Tokio is progressing
rapidly and that the stations may take the
air before the autumn of 1936.
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An Improvised Tubular Aerial

HERE is a quickly constructed tubular

aerial for use with a short-wave set,
which can be made up in a few minutes.
The aerial itself consists of a tubular
telescopic leg unscrewed from a camera
tripod, and mounted in the simple holder

PORCEL A FROM OLD ELECTRIC
UGHT SWITCH USED AS BASE,

SHOMNG TUBLLAR
AERIAL MOUNTED
ON WODD BLOCK

& WWC‘%D TO
£ WAVE RECEIVER

A telescopic' short-wave aerial made from a
camera tripod-leg.

shown, so that it stands in a wvertical
position. ‘The holder consistsof a discarded
porcelain base from a lighting switch, a
shortlength of copper or brass tube being
fixed to the bracket piece so that the

tubular leg can be pushed on and removed |

at will. A stout piece of copper wire is also
taken from the bracket to one of the
switch terminals (the'switch mechanism is
of course removed) for connection purposes.
1 have found this improvised aerial remar<-
ably eflicient, and it is, of course, quite port-
able. Experiments can be tried by adjust-
ing the tube to different heights.—R. L. G.
(St. Albans).

An Automatic Dial-changer

A METHOD of changing the dial of a
set when the wave-change switch is
tuned from long to medium waves is shown
in the accompanying sketch. A grooved
wheel is mounted firmly on the wave-
change rod, and another wheel _fixed
directly above it on the panel. A similar
wheel is then fixed level with it about
3in. above the'top of the dial on both sides
of it, as shown in the sketch. The two
dials have their long edges joined together
u}'tll adhesive tape, the corners of the top
dial being attached to two cords which

READERS
WRINKLES

r—t

THAT DODGE OF YOURS !

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1.10-0 for the best wrinkle
submitted, and for every 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, “ PRAC.
TICAL AND AMATEBUR WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on everyitem. Please note that every
notion sent in must be original. Mark
envelopes * Radio Wrinkles.”? Do NOT
enclose Queties with your Wrinkle.

) a—

S e ram

pass over the pulleys.” The cords are joined
to the cord which is attached to the pulley
on the wave-change rod, so that when the
rod is turned one dial rises up and the other
takes its place. The pulley on the rod
must be of such a size so that when it is
turned through 180 degrees the dials exactly
rcplace each other. Two return springs

PULLEYS

OUTLINE oF
 ESCUTCHEON

A simple method of using a
wave-change  switch  for
changing a dial for indicating

Aty
long or medium wavelengths. e

WAVE CHANGE
ROD

are fitted so that the dials return to their
place when the rod is turned back.—
E. Parpy (Blackwood, Mon.)..

A Useful Adapter Plug

'HE following dodge enables an instan-
taneous change-over to be made to

or from the short waves when using a
converter with a broadcast set. The
required components are an old seven-pin

Ideal For the Beginner
F. J. CAMM’S

EVERYMAN'S WIRELESS BOOK

2nd Edition.
283 Pages and over 200 Iliustratiops. Now 3/8,
or 3{10 by post, from Georgo Newnes, Led.,
8-11. Southampton Strect, Strand, W.0.2.

a handy holder for soft-

HIr2~0 © oHmiT

HT#+I—O  O-iT+
ADAPTOR Qo AERIAL
e QNADASTOR

A handy adapter plug.

valve base and chassis-mounting valve-
holder, a couple of terminals, and a spring
contact cut from an old ’phone diaphragm.
Take the filament sockets of the valve-
holder and corresponding pins of the base
(Nos. 1 and 2 in sketch) and cut #in. off
both socket and pin No. 1, and lin. off
No. 2 socket only, leaving the pin. The
parts are then mounted on a small box
and connected as shown. The spring
contact should have a V-section at the
end remote from terminal so as to prevent
it slipping off the valve pin. The valve-
base is wired as shown, while corresponding
sockets on the holder are permanently
connected to the batteries in the set.
When the valve-base is plugged in the
converter receives H.T. and L.T. current,
and all necessary aerial alterations arc
made by the switching device.—WALTER
WicsoN (Inverness).

A Simple Resistor Holder

DUBILIER resistances are, of course,

normally suspended in the wiring of
a receiver, but sometimes this method is not
convenient. For
convenience of in-
terchanging thesc
resistances, 1 find
that the ordinary
fuse-bulb  holder
which can be
obtained for two-
pence makes quite
a good resistance-
holder. Very little
pressure is needed
to screw the
resistance into the
holder, and quite
good. contact
results. The wire
must be clipped
off from one end
of the resistance.
—A. E. Wamgs
(Wolverhamp-
ton).

FUSE BULB
HOLDER.

A fuse-bulb holder makes

ended resistors.
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ASSUME that, by now, my readers have
completed the constructional work
cntailed in building the low-frequency

oscillator and, having checked over all the
connections, are ready to commence the
calibration.

The first thing to make-sure of is that
both the radio-frequency oscillators are
working. As will be seen from the values
of the components chosen, the approximate
wavelength of the fixed oscillator should be
somewhero near 1,000 metres. Should
any reader have incorporated centre-tapped
coils other than those specified, he can,
provided the inductance of the:coils is
known, calculate the wavelengthh of his
fixed oscillator by employing the formula—
Wavelength in metres = 18851/LC, where
L is the induetance in circuit expressed in
microhenries, and C is the capacity in
circuit expressed in microfarads. In the
case of the Gambrell coils, which have
an inductance of 200 microhenries,
the formula will read — Wavelength

1885v700 X .0015 or 1,030 metres.
Tuning the Fixed Oscillator

Most broadcast receivers will tune to
3,000 metres, but it will be necessary
to make the receiver oscillate if we are to

. hear anything from our local oscillator.
Presuming a suitable receiver is available,
tune it roughly to 1,000 metres, which
will be approximately the lowest wavelength
receivable with a normal receiver switched
to “long waves,” increase reaction until
the receiver oscillates, and then disconnect
the aerial lead, replacing. it by. a short
Iength of wire. Now insert an appropriate
valve into the valveholder in the left-hand
compartment of the beat-frequency oscil-
lator, switch on and, with the cover removed
from the screcning hox and the short length
of wire from the aerial socket of the
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receiver lying across ‘the top of the
oscillator, tune the broadcast receiver until
quite a loud *‘ carrier-wave” is heard
(Fig. 1). If this can be heard we can quite
easily prove that our fixed oscillator is
working by switching it off and noting

. the disappearance of the heterodyne note

in the loud-speaker of our receiver. Should
it be impossible to tume in the fixed
oscillator on the receiver, do not jump to the
conclusion that the fixed oscillator is not
working, but carefully check over all the
connections and connect the 10 milliamp.
range of the multi-range meter in the H.T.
positive lead to the oscillator. Switch on
again and a reading of 2 or 3 milliamps,
should be obtained which, if the valve is
osecillating, will rise to 4 or 5 milliamps.
when the grid connection is touched with
a wet finger. This test is infallible for
checking oscillation because there will be
no change of anode current uniess oseillation
is taking place. No difficulty has been
expericnced in obtaining oscillation with

OSCILLATING RECEIVER
TUNED TO 1,000 METRES

this type of Hartley circuit, and failure of
the valve to commence oscillating im-
mediately it is_switched on has always
been traced to a faulty component or a
wrong connection.

L L Bt IQ.
RONOD-—NOY -V =lt— =D OO
il SN WIn o olictd Ol Kol s
"MIDDLE C*
FREQ

Fig. 2.—The piano keyboard showing corresponding frequencies.

*BEAT FREQUENCY*

Checking the Variable Frequency
Oscillator ‘

The next step is to check our variable
frequency oscillator in a similar way, and
to do this the valve should be removed from
the fixed oscillator and inserted in the valve-
holder in the right-hand compartment. Sect
the vanes of the .0001 mfd. variable con-
denscr to minimum and screw up the .002
mfd. pre-set condenser to maximum. We
should now hear the carrier-wave from this
oscillator in the receiver at a slightly higher
setting than the first oscillator gave, but if

.unable to locate it, satisfy yourself that the

valve is oscillating by the “ wetted finger
méthod previously described.

Having satisfactorily proved that both
our radio-frequency oscillators are working,
we can put all three valves into their sockets
and try to mix their outputs to produce the
L.F. component we require. Set' the
7 mmfd. trimmer condensers to minimum
capacity, eonnect a pair of headphones to

DSCILLATOR

Fig. |.— Connect a
length of wire to the
aerial terminal of an
oscillating receiver, and
lay it acrvoss the open
top of the oscillator.

the output terminals, turn the volmne
control to maximum, switch on and
slowly unscrew the .002 mfd. pre-set con-
denser. Now, if all is in order, we should
hear quite a strong whistle in the ’phones,
commencing with an extremely high-pitched
tone and coming down the scale till a silent
point is reached. What we want to do
is to set the pre-sct condenser at the silent
point and then replace the lid on our
sereening-box. When this has been
achieved we shall find that rotating the
dial of the .0001 mfd. variable condenser
(which has been in its minimum position
until now) causes the note to re-appear
and rise gradually in pitoh over the
whole scale.

The components incorporated in the
beat-frequency oscillator have been so
selected that the rotation of the variable
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condenser produces an audible note which
rises from O to approximately 12,000 cycles
per second, and, if we find during our
checking operations that the wavelenﬂth
of our fixed oscillator is not rcasonably
close to 1,000 metres we may expect to find
that the range of audible frequencies is
restricted owmg to our parallel condenser
being low in capacity value. That is the
reason why I suggest checking the wave-
length of the oscillators rather than rely
entirely on the ¢ wetted-finger
checking for oscillation.

Setting the Trimmers

The next step is to set the 7 mmfd. trun-
mer condensers for maximum audio-
frequency output. In this connection,
it has been ascertained that the maximum
output™ will be delivered when the radio-
frequency output from the oscillators is
mixed at the detector grid in the ratio of
10 to 1. In order to achieve this result
the valve-voltmeter .should be connected
across the output terminals of the™ beat-
frequency oscillator in parallel with our
headphones and, with the .0001 mfd.
variable condenser set so that an audible
note is produced, the trimmer condensers
should be adjusted until the valve-volt-
meter gives the highest reading. A word
of warning is necessary here, however,

VATLQ/[- of a musician (a violinist for
VOLTMETER g TO LOUDSPEAKER preference). to assist them in
VALYE IN RECEIVER plotting these higher frequencies. -

Imfd y\EreR

7'0PHMUM
LOAD*
RESISTAN

1mfd FIXED } :
CONDENSERS

Fig. 3.— Disconnect lhe speaker from the sel and substitute a
resislance equal fo the optimum load of the outpul valv:

parallel with an L.F. choke.

and is briefly this. Although it may be
possible to boost up the audio-frequency
note by setting the trimmers to maximum
capacity, we shall find that .our lower
frequencies will have vanished owing to the
oscillators having affected each other and
pulled into step. The procedure recom-
mended is as follows : Leave the trimmer
condenser in the right-hand compartment
set at minimum and rotate the trimmer in
the left-hand compartment until maximum
output, as indicated on the valve-voltmeter,
is obtained. Then turn the .0001 mfd.
condenser to minimum, set the .002 mfd.
pre-set condenser to silent point and ascer-
tain, by swinging the variable condenser,
that the lower audio frequencies are still
audible. Then increase the capacity of the
right-hand trimmer a little and repcat the
routine. Gontinue increasing the capacity
until the output is greatest, and the low
frequencies are still present. Careful ad-
justment of my own instrument has enabled
me to get nearly 3 volts of audio-frequency
output while still producing notes as low
as 20 cycles per second.

” method of

UNDER TEST
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Calibrating the Dial
Having made the best possible adjust-

ment to our instrument, we can ploceed to’

calibrate the dial of the variable Sondenser
in frequencies. Very few people have
access to a calibrated L.F. oscillator or
series of tuning forks, but all my readers
will undoubtedly be able to find a piano
which has recently been tuned, against
which to conipare their oscillator.- Fig. 2
shows which notes on the piano correspond
to various frequencies, and if the output
from the beat-frequency oscillator is con-
nected to the pick-up terminals of a
receiver, an appropriate note struck on the
piano and the variable condenser rotated
until a similar note is heard in the loud-
speaker, the dial setting c¢an be noted
down to correspond with the frequency
selected. By repeating this process with
various notes on the piano, a graph-may be
drawn showing frequencies against dial
settings. As will be seen, the notes on the
piano do not reach such high frequencies
as our oscillator will produce, but by

listening carefully it is possible to tell when’

the oscillator is producing a note an
octave above the note struck on the
piano, and if it is remembered that this
will correspond to a frequency twice that
of the note struck, a calibration of the
whole scale will be possible. Readers who

are not musical may think it

advisable to enlist the services

While rotating the variable

noticed :—(1) The appearance at
several points on the scale of
subsidiary “ chirps” and (2)
the valve-voltmeter will give
different readings for different
frequencies. In the case of (1)
the “chirps” are caused by
bharmonics beating with the
fundamental to produce further
audible frequencies, but as they
are relatively weak they may be
disregarded rather than that
elaborate filter circuits to elimi-
nate them shall be included.
Case (2) oxplains the necessity for
anoutput volume control because
when it is desired to take the
response curve of the L.F.
portion of a receiver or ampli-
fier, it is necessary to make the
voltagc input equal at all
frequencies in order that variations in
the output at the speaker terminals may
be measured.

The L.F. Response Curve

To take the L.F. response curve of a
receiver or amplifier, connect the output
of the beat-frequency oscillator at the
input or pick-up terminals of the receiver
under test and connect the .valve-volt-
meter across these terminals as well; now
rotate the variable condenser and Sselect
the lowest voltage obtained as a basis for
comparison. Quite a low voltage, say .5

condenser two things may be |

795

volt will be found suitable if the amplifier
has a high gain. Now dlsconnect the
speaker from the set and substituté ,an
output choke with a resistance equal to ‘the
optinum load of the output valve, as
shown'in the manufacturer’s valve data
charts, in parallel (see Fig. 3.). "Set the
beat- frequencv oscillator at 50 cycles, adjust
its output with the valve-voltmeter to the
pre-determined level and-then transfer the
valve-voltmeter to the output end of the
amplifier by connecting it across the load

HI+
< ¢l -
(=3 (=]
= o 3
=2 59 [
5 =7 3
L =4 E .
-4 o o 7 INPUT
°s g ¢ e
')
it 06 =

Fig. 4—The vulpe-
voltmeter may

connected across a
split optimum load
resislance  and * the

reading doubled.

QUTPUT

VALVE

resistancc which we have just inserted.
Measure the output volts at this frequency
and repeat the procedure at a number-of
points in the range of audible frequencies.
Then plot a graph abowm,, g the variation of
these voltages with different frequencies
and the response curve of the amplifier
will be available. We can, of course, if we
want to be more technical, reduce these
voltage ratios to decibels and plot the result
on logarithmic graph paper. This has the
effect of telling us more exactly what our
amplifier will sound like to the ear, because
quite large differences ir. sutput voltage
may be inaudible to the car which is itself
logarithmic in its responsec to sound intengity.
variations.

Proof

However, if we suspect that our amplifier
has a pronounced resonance at 5,000 cycles,
the figures obtained will soon prove our
suspicions, and we can safely assume that,
if our amplifier shows a reasonably flat
response, then our loud-speaker is providing
the resonance.

When testing amplifiers with a high gain,
our output voltages may lie outside the
range of our valve-voltmeter even with the
smallest input we can measure. This,
however, .is not important, because we can
quite easily split our load resistance into two
halves, and double the voltage rcadings
obtained on our valve-voltmeter across

-one-half of the resistance. Fig. 4 will

show how to do this.

Apart from the uses of the instrument as a,
speaker-rattle locator, etc., it provides a
gource of low- fxequency voltage for modu-
lation purposes, and in the next article a
radio-frequency oscillator will be described
which can be made into a modulated
signal-generator by attaching it to the beat-
frequency oscillator.
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VOLUME CONTROL

PRACTICAL AND AMATEUR WIRELESS

fbr the “QUALITY "SET

Some Points which aré Often Overlooked, and Some Suggestions which

You will Find Interesting to

T HERE are so many methods by which
the volume can be varied that the
beginner is often left in doubt as to

which is most suitable for his own require-
ments, It is a general belief that the
variable-mu valve provides a perfect con-
trel, but there are many designers who do
not subscribe to this view, particularly
when a, “ quality ” set is being considered.
They maintain that, despite the excellence
of the present-day variable-mu valve, it is
inclined to introduce a certain amount of
distortion in certain conditions, particularly

if the receiver is not planned with extreme
are.

¢
DET.
ANODE I
COUPLING

COND*

mid, . &=
*25ma’
Eg
G8—
Fig: \.—This skeleton circuit illustrates a few’
points raised in relation to an L.F. volume

control.

Aerial-input Control

These designers prefer to vary the input
to the first valve, rather than to use the
valve for altering the ontput from it. The
input can be varied in two or three ways,
the simplest of which is by including a
variable condenser in series with the aerial
lead. This idea is quite sound, but has the
disadvantage that. alteration of the con-
denser capacity varies to a slight extent
the tuming of the input circuits. = For- .
tunately, however, this objection can be
overcome by using a differential condenser,
wired as shown in Fig!? 2. ~ It may be seen
that the moving vanes of the condenser are
connected to the aerial terminal on the first
coil, while one set of fixed vanes is con-
nécted through a .0003-mfd. condenser to
earth and the other to the aerial lead-in.
The reason for this method of using the
differential condenser is that the capacity
in parallel with the coil must be kept as
nearly uniform as possible over the complete
range of the condenser. It is known that
the aerial-to-earth capacity of the average
aerial system is about .0003 mnfd., and this
is- in parallel with the circuit between
points A and B. Thus, when the differen-
tial condenser is set to the maximum
position (moving vanes fully in mesh with
those connected to the aerial) the effective
parallel capacity is that of the aerial system
in series with that of the differential con-
denser. When the differential condenser is
set to the minimum position an equivalent
capacity is provided by the other Lialf of the
differential condenser in series with the
.0003-mfd. fixed condenser. Jt may be
seen. therefore, that the extra capacity in

parallel with the coil remains. sensibly |

Try.

constant over the range of the input volume
control. This method is not new, but it is
apparently not as widely known as it should
be.

For Single-citcuit Tuning

When using this arrangement the first
valve may be either an ordinary H.F.
pentode, or it may be one with variable-mu
characteristics. In the latter case, a fixed
bias voltage of about 14 should be applied
toit. A band-pass circuit is shown, for this
is most suitable for use in a *“ quality ” set,
but the connections shown can be used with
-a fair measure of success with a single-
circuit tuner, although it is then desirable
to replace the fixed condenser with a pre-set
of .0005 mfd. maximum capacity so that
the correct setting can be found by trial.

It is unlikely that any hand-capacity
effects will be experienced when using the
method illustrated with most sets with an
H.F. stage, but should there be any diffi-
culty in this respect the condenser can be
‘used in conjunction with a short extension
spindle.

wr.L.F. Volume control Refinements
" LI~ When using

a pre-detector volume
control of any kind it is also necessary to
employ another between the detector and
L.F. amplifier if a pick-up is used in the
detector-grid circuit, and this might take
one of a number of different forms. The
control is useful on radio also, for it can be
set to such a position that the input to the
L.F. amplifier is well below that, which
would cause overloading. This means that
the L.F. amplifier can be operated at well
below “ saturation >’ point, in conseguence
of which valve noises ean be reduced to a

Fig. 3.~The underside view
of the chassis of & typical
quality amplifier,

A
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Fig. 2.—Pre-H F. volume conirol of an unusual,
though effective, type, by means of a differential
inpul condenser.

minimum and quality maintained at the
highest level.

The most usual L.F. volume control
consists of a potentiometer included in the
grid circuit of the first L.F. valve, as shown
in Fig. 1. This can be used with any form
of intervalve coupling, and is successful up
to a point. It does fail, however, when the
glider is set towards the minimum volume
position, however, due to the fact that thers
is a high resistance between the grid and
the coupling condenser or transformer
secondary. Because of this it is not un-
usual to find that reproduction becomes
“thin” at low-volume settings of the
potentiometer. The best remedy is to
connect a fixed condenser, as shown in
broken lines, between the slider and the
upper end of the potentiometer elemert.

| A capacity of about .005 mfd. is suitable,

and this acts as a by-pass to the resistance.

Short-circuiting the Valve

There is another objection to this form
of volume control, which is that the grid-
cathode circuit of the valve is virtually
short-circuited when the control is set to its
minimum position. This is obviously a bad
fault, but it cannot be overcome at very
low volume levels unless provision is made
for reducing the input to the detector valve,
and this is where the H.F. volume control
scores.
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An Amateur’s Achievement
R. JIM GAPPER, a sixteen-year-old
crippled Axminster wireless enthu-
siast, received a letter conveying the thanks
of HlS Majesty the King for transmitting
to St. James’s Palace a message he received

on his short-wave wireless set. While
scouring the ether Mr. Gapper heard Mr.
Warehime, of Carlsbad, New Mexico,
speaking. “1I hear your ‘ Big Chief’ i
dead. Will anyone who hears my message
in England forward my sincere sympathies
to King Edward ? > he said.

Mr. Gapper despatched the message to
the King by post, and received a cordial
acknowledgment stating that a reply had
also been sent to Mr. Warehime. In
twelve months’ experimental wireless Mr.
Gapper has picked up messages from the
five continents and from ninety-two
countries. He made his three-valve sct
himself, and it contains one detector, two
L.F. valves, and a resistance coupled
lZ. L. 2SA. He uses an indoor aerial 10ft.
ong.

Forthcoming Drama Productions
MANY programmes of interest to lovers

of radio® drama will be broadcast
during the next few months. Sunday
Shakespeare productions include “ Richard
IT” and “ The Tempest.” while Christopher
Marlowe’s ¢ Edward II > will also be heard
again. Listeners willalso hear a broadcast
version of Noel Coward’s famous Drury
Lane success, * Cavalcade.” A radio
version of “ Alibi” has been prepared
by Michael Morton, who was responsible
for the successful stage version of Agatha
Christie’s thrilling story. Another stage
success, “ Youth at the Helm,” will also
be heard. This play was translated
from the Austrian by Hubert Griffith,
and provided Owen Nares with one of his
most delightful parts. The first broadcast
of a play by John van Druten is a forth-
coming event of importance; the play
chosen is “ London Wall,” a charming
comedy of life in a typxeal city office.
Adaptations from films include “ Episode,”
in which Paula Wesseley created a sensa-
tion, and the ligcht-hearted thriller * The
Thin Man.”

Lord Dunsany, whom listeners will
remember as the author of the radio drama,
“The Use of Man,” has written a new
play specially for the microphone, entitled,
*“Mr. Faithful.” An important docu-
mentary play will be Professor H. W. V.
Temperley’s ‘** Kitchener,” which will be
heard on the anniversary of the great
soldier’s tragic death., Another pro-
gramme based on actual historical facts will
be “The Trial of Titus Oates,” by C.
Whitaker-Wilson. Val Gielgud’s * Galli-
poli’® will be repeated. This was heard
last year on the anniversary of the landing
at Suvla Bay. E. M. Delaficld, whom
listeners will remember as the author of
*“ The Mulberry Bush,’”” has adapted Robert
Louis Stevenson’s ‘ Treasure Island.”

PRACTICAL

This picture shows Mr.
Gapper, referred to in
the first paragraph,
in his wireless den,
with his  home-made
short-wave receiver.
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AMERICA DIRECT

U.8.A. — AFRICA — ASIA — EUROPE — AUSTRALIA

ALL-WAVE 6-Valve SUPERHET
4 WAVEBANDS 73 3505 heTnes

This wonderful ail-wayer

i8 GUARANTEED to
receive Amerjcan and
European statlons AT
ALL HOURS during
Broadcaste, Places
EVERY S8TATION of all
& Continents at your
finger-tips } Mugnlficent
tone quality. Extremely
simple to tune in.

FOR A.C. MAINS 110-
240v. Station named
compass dial, with selec~
tive illumination, Fnst
and slow t

127 : 1and 95 : 1. Auto-
matic Volume Control.
Variablo Tone Control,
8in,  Electro - Dynamig
Speaker,  Plek-up and

extension spcaker termi-
Heght

Handsome Walnut Catinet, fliustrated. 184",
D. 104",

nale,
W. 157,
¥ G
16 :
S.

CASH OR (C.0.D.
and 18

Carriage Paid.
monthly payments or 2C/3.

Or 21/- deposit

6 VALVE ALLWAVE SUPERHET. For A.C./D.C. Malns,
110:240 volts. Three Wavchands 16-51, 181-353, 731-2,140
metres. Automatic Volume Control. Variable Tone Control,
G}in. Matched Tone BSpeaker. Dlstortlunlesu Shortwave Recep-
tion. Exquisite Walnut Cabinet. W. 15ins.. K. 12ins,, 16/6
D. 9}ins. Cash or C.0.D. Carriage Paid, 213 13s. 0d.

Balanee tn 18 monthly paymente of 16/6.

5 VALVE A.C/D.C. SUPERHET, ¥or A.C./D.C. Mam« 110
210 volts. Waverange 200-300 and 800-2,000 metres. IHuminated
Vernler Dial. Dynamic Speaker. Single Tuning Control. Auto-
matic Volume Control. Walput Finished Cabinet. W.184ins.,
H. 8ins., D. 7ins,

Cash or C.0.D. Carriage Paid, £8 17s. Gd.
Bulance in 1S smondhty pm/mcnu of 10/9. DOWN

5 VALVE 8-STAGE SUPER| For A.C. Mains, 115-240
volts. Waverange 1:82“2 metres. THuminated Micrometer
Compars Dial. Automatic Volume Control. Variable Tone
Control. 6in. EIectro-Dymmlc Speaker. Beautifully venecred
Cabinet, H. 16ins, W. 13ins., D. 8ins. 2 /9
Cash or C.OD. Carriage Paid, £10 10s. 0d.

Balanee in 18 monthly payments of 12(9. DOWN
@ Tkese remnarkable Receiyers are obtainable on these
Easy Terms only by post from Peto-Scott. Post the
Coupon below for fully descriptive, illustrated folder.

C€.0.D.or EASY TERMS

Eliminators, Kits, Pick-Ups, Testing Meters, Reccivers, for
PILOT AUTHOR KITS are only obtainable direct trom
We can supply any Kit featured in this journal during the past 3 years.

MONITOR 3

——ORIGINAL VERSION —
KIT «“A»tacns £2:5:0
Author’s Kit ef First Specified parts, YOURS FOR

including Ready Drilled Metaplex Chassis, 7,6

less Valves, Cabinet and Speaker.
Balance in Grrlontbly payments of 7/-
s e —— e —
As for Klt *A,” but Ineluding set of 3

! KIT“B”

} specified valves, lesa Speaker and Cabinet, 1

1 Cash or C.O.D. Carrtage Paid, £3/17/6, or 10/~ down and F
10 mtmﬁxly payments of 7/8, {

2nd VERSION————~

Complete Kit of Componcnts w bulld the second version nf
the Monitor 8, i dditi with
2-gang straight ty;g:o[zidenser. Iess

CARRIAGE PAXD £3 17 6

Or 10]- deposit and 10 smonthly payments of 716
As above, but with 3-gang smught or supcrhet type condenscr
instead of 2- -gAng. sh or C.0.D, Carriage Paid, £4/3/-.
Or 12/6 deposit and 7 monthly payvments of 11/-,

1 Peto-Scott Ready-drilled Metaplex Chassis, 12°x10"x3".. ..
2 B.T.S. Monltor 3 Coils (Anode and Aerial)..,......
1 B.TS. Coll Chaseis, complete with terminzls and sviit

Cash or C.0.D. Carriege Paid ............. avies A

PREFECT ..i:

WAVE
99 CASH or C.0.D.
KIT “A [ (‘:\arrig;o Pai':

£2:15:0
Author’s

Kit of First Specified parts, YOURS FOR
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Ready-drilled Metaplex
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tess Valves, Cabinet, Speaker
Balance in 7 monthly payments of 7/8

and Headphones.

KIT“B” Groie £3:7:3

Or 10/~ down and 7 monthly payments of 93

KIT "GP 22590 £4:6:9
arriaye £ai L] a

Or 12/6 down and 7 monthly payments of 12f-

£4 SUPERHET 4 5arrry

CASH or 6.0.D b ol

KIT i A L Cnningc]’;id . £4 : 4 H o

Peto-Scotc 1936 UP-TO-DATE
SENSITIVE S.6.3 KIT Fi==s

@2-gang  Alr Diclectric  Tuming
Condenser.

@ Automatic Grid Bias.
@Full Vision Slow-motion Tnning.
@ Detectar; 8.G., Pentode Valves, |
@ Modern Air-spaced Colle.
I
KIT ¢“A” 35/-
Cash or C.0.D. Carr. Paid, or 2,8
down and 9;monthly payments of 4/~

S %
l me=CoUpOQ Brinis Full Details and Free Blueprint—=—=
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Coupling Unit,

S explained in the last article of
this series, the current in the output
circuit of the detector valve is of

a low-frequency nature, which closely

represents the music or speech in the

transmitting studio. This current may
be used to operate a telephone receiver,
but is too weak to work a loud-speaker
effectively. In broadcast receivers one or
more amplifying stages are therefore
connected between the detector-and the

volume,

j
|
a

The Val\'e as an Amplifier

If a three-electrode valve is used in
conjunction with suitable components and
the correct voltage is applied to its
filament (from the L.T. accumulator) and
to its plate (from the H.T. battery), the
resultant current passing between plate
and filament can be varied by varying the

) 4} § ) ) D ) D |} AT | D 1D ) G T () D | D | | A () G0 || S ) D | A | | ) G LD | i D | QD) S () | s 1) G { MRS () G { } G | R VD S ) W |

of the valve is made use of in the low-
frequency amplifier, amplification being
obtained by applying a weak signal in
the output circuit of the detector across

component in its plate circuit that impedes
the passage of a fluctnating current—this
may be a resistance or the primary
winding of a low-frequency transformer,
as will be explained later. When speech
or music is being received, the voltage on
the valve grid will be of a varying nature
and the resultant plate current variations
will pass through the impedance com-
ponent mentioned above, thereby pro-
ducing a varying voltage across the im-
pedance which is of a similar nature to
that applied to the grid. If the valve is
used in conjunction with an impedance
of suitable value and the correct steady
¥ D.C. voltages are applied to the plate and
filament from the batteries, an.amplifying

"
¥

) e -

speaker in order to provide sufficient.

voltage on the valve grid. This property

the grid of another valve which has a.

voltage.

HT+

of amplification.

A Description of the Low-frequency Amplifier, with Details of Various types of
By IDRIS EVANS

gréater in amplitude than the input

Resistance-capacity Coupling

There are three commonly used methods
of coupling the low-frequency valves, the
simplest of these being the resistance-
capacity method shown in Fig. 3. This
type of coupling provides faithful repro-
duction if the correct component values
are used, but the degree of amplification
obtained is low as compared with that of
the other two types. It will be noted
that a resistance (R1) is connected be- '
tween the plate of the valve and the
 positive socket of the H.T. battery, this
constituting the impedance previously

Fig. 1.—The simplest.

type of low-frequency

coupling, his is

termed astandard L.F.

transformer _ arrange-
ment,

mentioned. It would seem at first sight
that the use of a very high resistance in
this position would ensure a high degree

This is true provided

that a high voltage can be maintained on

| former having a very high step-up ratio

* coupler. This is a combination of the first

| —) -

the plate of the valve; increasing the
value of the resistance reduces the voltage
of the valve plate, however, and the
resietance value which can be used to
advantage in practice is governed to a
great extent by this fact. In practice
good results can be obtained by using a
resistance three times greater than the
internal resistance of the preceding valve.

The value of the.grid coupling con-
denser {C) and the grid leak of the
succeeding valve (R2) are interdependent,
and the grid-leak must have a much
higher value than the anode resistance, as
these two resistances are actually in
parallel with each other as far as the
speech currents are concerned ; the use
of a very low value grid leak would
therefore lower the effective resistance of |
the anode resistance. A coupling con-
denser of .01 mfd. works satisfactorily
in conjunction with a grid leak of 500,000
ohms. If the value of the leak is halved,
the capacity of the condenser should be
doubled.

Transformer Coupling

When a high degree of amplification is
desired in the low-frequency stage a
transformer should be used for coupling
the two valves, as shown in Fig. 1.
a reliable transformer is employed satis-
factory reproduction may be obtained.|
with this type of coupler, but if a very
cheap transformer is used, loss of bass
response i8 to be expected owing to the
low’ inductance of the primary winding.
The beginner is apt to wonder why a trans-

1 1 I D | | D (D || () G ) T | (| (Y

) | R G | P

|\ () ()

yemm. () amm1

Fig. 3.—Simpte |
resistance - capacily
coupling.

cannot be used in order that sufficient
amplification may be obtained from one
low-frequency stage. To obtain a high
ratio the primary winding must be small
and the secondary winding large; a |
small primary tends to reduce the bass i
response, however, and a large secondary
tends to cut the top notes owing to large
self capacity. The normal ratio used in
practice is therefore approximately 3/1.

Parallel-fed Transformer
Fig. 2 shows a parallel-fed transformer

re—

and second types discussed above, and
retains the advantages of resistance
coupling, whilst giving the increased ampli-

remam

: effect may be produced—that is, the vary- | Fig. 2.~Showing parallel-fed transformer fication obtainable from 2 straight trans-
! ing voltage in the output circuit will be coupling. former coupling. o
) ! o ’ - P S ramm

- -
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T is generally agreed that special types
of aerial give greater output, par-
ticularly on short waves. These

special aerials may take the form of a
vertical half-wave di-pole, a di-pole, a
horizontal doublet, and so on. Some of
these special aerials are suitable only for
one particular wavelength to which the
dimensions are proportionate. By that is
meant a half-wave aerial would have a
length of 25 metres for 50-metre wave, or
a length of 10 metres for a 14-metre wave.

While there is generally no disadvantage
in using these special types of aerial, in
comparison with an ordinary broadcast
aerial, it is worth noting that it is not
likely that much advantage will be gained
unless the lead-in is correctly terminated
at the receiver.

A quarter-wave aerial, an inverted-V
aerial, special di-poles, and a feeder line
connecting to a distant aerial are of fairly
low impedance,-and must therefore be
connected to a point near the bottom of
the aerial coil, whereas a half-wave aerial
is of high impedance and should he con-
nected to a point at the top of the aerial
coil. It is advisable to find the most
suitable point by trial and error before
making & more permanent connection, and
to remember that the optimum point may
differ on various wave ranges.

For reception of short-wave stations
covering a band of frequencies it is essential
that the most effi-
cient aerial would
be one giving the
maximum pick-up
at all frequencies.
Of the many differ-
ent types of acrial

fowards
R oo,
Transmitter

- 4000
Ron~inductive

To Recewer;

ORT
ECTION

WAVE

HIGH-EFFICIENCY

AERIAL SYSTEMS

The Advantages of the Inverted-V Type Aerial and Ffeeder Systems are
Discussed in This Article

that can be used there is at least one
that is most effective. Fig. 1 shows the
arrangement suggested. It consists of a
single length of wire bent in the form of
an inverted V, the apex
being supported a dis-
tance from the ground.
The general design data
for this type of aerialare '
quite simple.

<5
Inverted-V Aerial |

For maximum effici-
ency the apex of the

Y4, Matching
Transformer

V should be as high as

-y

is an optimum, gives a satisfactory respouse
over a wide waveband ranging from .7 to
three times the fundamental wavelength.
When two alternative transmissions are
normally received it will be desirable to
make the aerial give maximum response
on the shorter wavelength.

The measured performance of the in-
verted-V aerial designed for 17 metres

Transposifion
Blocks

IR

possible, and the length
of wire used more than
one wave-length longer
thanits projection on the
ground at the fundamental frequency of
the aerial. To illustrate this, in Fig. 1
the length of wire shown as C A B should
be one wavelength longer than the base
line € B. In order to obtain the maximum
signil-to-noise ratio it is desirable also
that each side of the inverted V should be
an odd number of quarter-waves long.
Tables 1 and 2 show the dimensions of
acrials for different types of masts, designed
to have maximum response at 17, 20, and
25 metres. In general, however, it is not
convenient to use higher masts, therefore
data for other aerials has been omitted.

|

The inverted-
V aerial,
although  de-
signed in terms
of the funda-
mental wave-
length at which
its performance

Maximum
Receplion.

4.00 2

W UL

Fig. 3.—An interesting matched aerial circuit,

LI

with a mast 42ft. in height is about five
times that of an ordinary aerial on the
same wavelength. On 20 metres the gainis
about three times. On the 25- and 30-metre
bands the inverted-V gave between 1%
times and double the input of an ordinary
inverted-L type.

Important Points
However, one of the most important
features with this type of aerial is that it
must be terminated at the end away from
the receiver by having a non-inductive
resistance of about 400 ohms connected
between the end point and earth. At the
same time, the aerial must be connected!
to an appropriate point on the inpu$
circuit of the receiver. It has heen found
that a tapping point at a half to one and a
half turns from the bottom of the aerial
coil is the most satisfactory point. It is
also necessary for the condenser of about
001 mfd. to be com&cted between the
tapping point and the aerial since this
condenser, having a path to earth via the
400-ohm resistance, would short-circuit the
grid bias normally applied to

2'-3"'opacng the first valve. When it is im-

possible to connect the aerial
to a tapping point as suggested

)

Fig. 2. (above)—
The complete

Fig. V. (left)—
Diagram to illus-

; aninverted “V"
trate the inverted

aerial and feeder

%11////////////////////////////////%___% “V" gerial,

-lines.

arrangement  of

i

the .001-mfd. condenser should be replaced
by a tuning condenser having a capacity of
0005 mfd. A suitable setting for the
condenser to give a compromise between
sensitivity and sclectivity can be found
by experiment.

When properly terminated at both ends
the inverted-V aerial is directional and

(Continued overleaf)
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(Continued from previous page)

receives best those stations which are
situated in line with the planc of the
aerial and whose signals arrivo at the end
of the aerial terminated by the 400-ohm
resistance.

Reducing Interference
It is sometimes desirable to erect the

aerial at a distance from the receiver..

Tl’us is usually necessary when reception
is upset owing to interference generated by
motor-car ignition systems and local
electrical apparatus. The most satisfactory
way to deal with this interference is, of
course, at the source which is not always
possible.

The interference can be very greatly
reduced by erecting the aerial as far away
as possible from the origin of the inter-
ference, and coupling it to the receiver by
means of a transmission line.

Transmission lines for “medium-wave
reception are of little use on short waves,
for it must be appreciated that the line
has to' convey energy from the aerial to
the receiver with minimum loss. For short-
wavo ‘reception the most suitable system
is to use two-wire feeder with either twisted
or transposed wires as shown in Fig. 2.
In this way any signals picked up by

Fig. 4—A quaricr
wavelength acrial
system with twisted

flex feeder.
4
g
= %
-Plan- 5
1Y 2=
Tl ;

i
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transformer, as indicated in Fig. 3. A
quarter wavelength aerial or a half-wave
type centre-fed generally has an impedance
of about 100 ohms, so that this type of
aerial (Fig. 4) can conveniently be con-
nected to a feeder consisting of a twisted
pair or two adjacent wires. An inverted-V

‘| aerial having a characteristic impedance

of 400 ohms requires a fceder of corre-
sponding valuc which can consist of two
wires placed two or three inches apart
and transposed by means of ceramic blocks
two or three times.

Half-wave aerialsin \vhmh the connection
is made to one end have a comparative
high impedance of 2,000 ohms, and no
feeder can actually be made to match this
figure. If, however, a quarter wavelength
of open feeder is first used, the remainder
of the feeder can be of the low impedanco
type similar to a quarter-waveléngth
acrial.

It is never satisfactory to connect the
feeder system direétly across the grid

| eircuit of a short-wave set. Special trans-

formers that can be fitted between the grid
coil_and the feeder are quite satisfactory
for impedance matching.

Alternatively, a small coupling coil of
one or two turns wound on the same former
as the grid coil will often be satisfactory.

successive sections of tho feeder auto- £ % 1 The correct nqmber of turns, however,
matically eancel out. - g - must be determined by experiments.
x v
N 3 g
TABLE 1. |l TABLE 2.
\Where length of side=3/4 wavelength Where length of side=5/4 wavelength
Wavelength Heigbt of rl.enxzth of base | Length of wire Wavelength Height of - Length of base | Length of wire
Metres ast in feet | line In feet (CAB) in feet | Metres Mast In feet .| iine In jeet {CAB) in feet
T 20 20 In order to reduce loss through feeder I T 84 140
20 44 33 98’6” I |length it is necessary to match the im- 20 l 08" 67 | 164
Ph ; | Ao 5
26 [ 60 | 2 126 pedance of the feeder by means of an input | 25 83 ¢ 26 | 200
HE number of short-wave q been relaying US.A. pro-

broadeasting stations is

increasing so rapidly
that, if you want a complete
record, it is a wise plan to make
a list of them as thcy are re-
ported, classified under countries,
in addition to entering them in a

) ] () .ﬂ

Leaves from a
Short-wave Log

log in the proper "position ag-
cording to wavelength and
frequency used.

Three new-comers, of which I have been
given preliminary details, aro: HI5N,
Santo Domingo (Dominican Republic) on
48.92 metres (6,132 ke/s), La Voz de
Almacen, which works on a channel imme-
diately below COCD, Havana ; YVI3RYV,
Valencia (Venezuela) on 47.39 metres
(6,330 kefs), Ondas de. la Tacarigue, which
should also be found immediately below
HIZ, Santo Domingo, and TISHH, San
Ramon (Costa Rica), reported on 54.35
metres (5,520 ke/s), broadcasting daily
between G.M.T. 20.30-21.00, and again
between G.M.T. 01.00-02.00. X have not
vet logged these transmissions, so cannot
confirm the channel, and it is possible that
the wavelength is not definitely fixed, as a
correspondent tells me that he has found
the station on a lower frequency, namely,
5,480 kilocycles (54.74 metres).

Madrid and Sofia

The Madrid short-wave transmitter, to
which I recently rcferred, and which
has been heard testing between G.M.T.
23.00-00.00 and asking for reports, is.a
new 500-watter whiech Philips (Eindhoven)
are erecting in the immediate vicinity of
the Spanish capital. The wavelength on
which it will operate is 44.8 metres (6,698
The call for the present, while the
plant is in the constructors’ hands, is:
Philips-Tberica. Further, although I cannot
trace the call, I am advised that the Ger-

~

mans are trying out a new channel almost
nightly, namely, 20.82 metres (14,410 ke/s) ;
it has been picked up whilst giving a relay
of the Zeesen short-wave programme
between G!M.T. 17.00-19.00.  Although
the call was registered DZE, it would
appear to be our old friend DIP, Kénigs
Wusterhausen, which, whilst carrying out
experimental transmissions destined to
Africa, does not regularly hroadcast, but

‘acts as a point-to-point station.

Another new arrival, also in the experi-
mental stage, is LZA, Sofia (Bulgaria) on
20.04 metres (14, 970 ke/s), which was
recently logged giving a broadeast of
records. Announcements were made by a
woman. So far no further details have been
obtainable, but in the official lists the station
is described as working telegraphy only.,
The power is 7 kilowatts. . Tho call men-
tioned : Radio T'¢légraphie Station LZA.

Point-to-Point Stations

As mentioned recently, the identification
of transmitters is greatly complicated by
the fact that for relays to foreign eountries
use is made of point-to-point commercial
stations, z.e., transmitters regularly working
with an opposu;e number in a foreign
country. Further instances which have
puzzled readers are WEM and WEL,
Rocky Point (New York) on respectively
40.54 metres (7,400 ke/s) and 33.52 metres
(8,590 ke/s), both 40 kilowatts, which,
with WEA4, 28.28 metres (10,610 ke/s) have

grammes to European capitals.
WEA and WEZ, the latter on
37.15 metres (8,075 ke/s) have
been carrying out the trans-
mission of speeial lectures
destined to the French -P.T.T.

) | e

Network, assisted by WOF,
Bl Lawrenceville (New Jersey),
30.77 metres ‘ (9,730  ke/s).

WMA, WMN and WON, La.wrencevxl]e on
respectwely 22.4 metres (13,390 kc/s),
20.56 metres (14,590 ke/s), and 30.4
metres (9,870 ke/s), usually working public
telephony service with Great Britain, have
also been brought into operation for the
transmission of U.S.A. programmes to this
country, with the use of two further
channels, 16.74 metres (17,900 ke/s), and
21.58 metres (13,900 ke/s), giving calls of
WLL and WQP; Rocky Point (New York).

U.S.A. Stations

On about 5 metres, KDKA, East Pitts-
burgh (Pa.), has been putting out a regular
schedule of transmissions consisting of
re-broadcasts of the medium-wave . pro-
grammes. These are carried out from
G.M.T. 20.00-04.00, the call letters being
-WSXKA. The power is only 50 watts,
_but although a great distance is not
-expected to be covered by these tiny
waves, it frequently happens that they
arc picked up far beyond what engineers
consider their service area.

I understand that on 5.4 metres (55,500
ke/s) the Westinghouse Electric and Manu-
facturing Company arealso trying out broad-
casts nightly from Philadelphia and Boston,
with respectively relays of the KYW and
WBZ broadcasts. Again, on 7.3 metres
(41,100 ke/s) W8XH is taking the prog-
rammes from WBEN, Buffalo (New York),
and 7.31 metres (41,040 ke/s), is the sound
channel of the Swedish television broadcasts.
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In Russia

LTHOUGH news from Russia is rather
meagre at the moment, from reports
that have come to hand it would appear
that from the point of view of television
they have in no way been standing still.
For example, it is frequently overlooked
that the inventor of the Iconoscope, namely,
Vladimir Zworykin, is a countryman of
theirs. Then recently, when Russia com-
memorated the eleventh anniversary of
Lenin’s death, a television broadcast show-
‘ng scenes from his life was made. No
loubt this was through the medium of a
standard talking-film machine adapted for
sither disc or electronic scanning. It is now
learned that during this year three tele-
vigion stations are to be established com-
plete with mobile and studio scanners, while
the manufacture of receiving sets has
commenced so that a supply will be avail-
able when the stations are finished.

A Strong Combination

T is stated that W. R. Hearst, the million-
aire newspaper proprietor of America,
has very large interests in the Farnsworth
Television Corporation. Coupled with this
there is a close partnership between the
Warner Brothers of film fame and Mr. Hearst.
It is therefore being suggested quite freely
that this alliance may, during the course of
this year, bring about a quick development
of a television service in America with
Farnsworth providing the scanning equip-
ment and receivers, Warners the entertain-
ment, and Hearst the publicity and any
associated propaganda. Perhaps it was a
combination of this nature that was
visualised the other day by Sir Oswald
Stoll when he said that he looked forward
to a single variety show in one city being
reproduced by television simultaneously in
many other citics widely separated” from
one another.,

An Interesting Lecture

A FEW days ago Dr. Vladimir Zworykin
arrived in this country and gave a
most interesting lecture to the Wireless
Section of the Institution of Electrical
Engineers. His subject was electron optics,
and in addition to dealing with a device
which functions as an electron telescope,
he described and demonstrated one of the
latest forms of multiplier tubes. Both these
devices are destined to play an important
part in all forms of equipment which depend
on a flow of electrons for their normal
functioning, and if the early promises of
the multiplier hold good then there is little
doubt that it will replace several stages of
thermionic valve amplification in radio,
television, and talking picture equipment.

Entertaining M.P.s

UESTIONS have already been raised in
the House of Commons concerning

the desirability of installing a television
receiver within its walls so that members
can see for themselves how far the art has
advanced and judge the quality of the
programmes radiated. Whether the request
will be acceded to seems doubtful as none
of the rooms used by M.P.s is cven fitted
with radio sets, and authority seems to
frown on anything which may detract
members from strict Parliamentary business.
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REPLIES IN BRIEF

The following replies to queries are given in i
abbreviated form either because of non-compliance

tith our rules, or because the point raiscd i not of i
general interest, i

P — -y

R. C. H. (Tisbury). It is not proposed to describe
the receiver in question for use on A.C. mains, in view
of the difficulty of arranging for the modifications of
the various voltages.

A.J. R. (South Brent). We regret that we have no
details in our records of this particular valve, and
suggest you write to the makers who may still be able
to supply details.

S. G. (Northampton). The aerial arrangemcnt you
mention should work satisfactorily, although you will
probably find that better results would be obtained if
the wire were left in a vertical position. Ten or fifteen
feet of wire shiould be ample. The average battery is
about 11 by 6 by 3, and weighs about 2lbs.

R.G.(E.2). No blueprint ofthereceiverin question
is available at the moment, but it willshortly appear in
our blueprint list. A list of components and the
constructional article appeared in our issuc dated
December 7thlast.

G. D. (8wansea). The synchronous motor would
undoub! y be the most suitable for your particular
case, and avoids the difficulties of obtaining correct
musical pitch owing to wrong turntablespeeds. Onthe
other hand, if you wish to modify the pitch in order to
match an instrument, for instance, an ordinary type
of motor would prove more suitable.

S. McM, (Hull). Kit A for the Monitor costs 45s.,
and the three valves cost £1 12s. 6d. A speaker may
be obtained for 32s. 6d.

A. J, H. (Ealing). As we have no details of vour
Philips receiver we regret that we cannot advise you
regarding the conversion. In any case, we do not think
it _would he wise to attempt to make the all-wave
arrangement referred to.

W. R. T. (Edgbaston). A special band-spread con-
denser may be obtained from Messrs. Jackson Bros.,
%l}lld a component of this type was used in the Prefect

ree.

J. G. L. (Croydon). It is possible that instability
already exists in the recelver, but that the ordinary
speaker fails to reproduce the high notes, and thus does
not make the whistle audible. Alternatively, the
trouble may be due to mis-matching, and an output
matching transformer should be obtained and con-
nected direct to the speech coil of your speaker. The
impedance should be ascertained, and a transformer
purchased which will provide the corract ratio.

€. H. T. (Midlothian). You cannot compare the
“mikes’’ in the manner you have adopted. Each
maust be judged on its particular design. Either model
will give good results, and no trouble should be
experienced. We do not think the loud-speaker will
prove of much use, and we would not recommend any
modification to enable it to be used.

J. J. (Strattord). We cannot identlfy the leads
merely by the valve sequence. What make of set
isit ? 1Is it one of ours or one of our contemporaries ?
If you care to bring the receiver here we shali be glad
to locate the leads for you. You omitted to enclose
a stamped addressed enveiope.

J. P. (Auchinleck). The coil was not designed by
us, antl we are, therefore, unable to supply a blueprint
of a receiver employing it.

G. G.(Tiverton). Tho Universal recelver Is so named
on account of the fact that it may be used universally
ou any type of mains, that is A.C. or D.C., without
modification. There uare no step-by-step diagrams
for this particular receiver, but complete constructional
?att.n is glven in our issues dated Junuary 4th and 11th

ast.

R. J. S. (Loudwater). The recelver should certainly
fanctlon satisfactorily from your malins wunit. In
the event of any slight difficulty it would be a simple
matter to modify the H.T. supply arrangemcnts to
overcome it.

D. N. (Northowram). If the oscillation is due to the
detector stage, then no interference would be caused
in the neighbourhood.. If, however, the osciltation
occurs in the H.F. stage, due to some form of instability,
interference would be radiated from your aerial.

D. F. (Arbroath). The total consumption would be
in the neighbourhood of 20 mA. The meter in question
would certainly be satisfactory, but In the event of
instability a 2 mfd. fixed condenser shouid be counected
in parallel with it. A good moving-coil Instrument
would, of course, be preferable.

J. B. (Aberdeen). Thore Is no particular publication
giving all the wavelength data, and some of it is
maintalned a State secret.

d. H. (Goole). The items may be obtained from
Electradix Radios, 218, Upper Thames Street, London,
E.C4. You do not state whether you simply require
the crystal in a eup (which will cost 6d.) or whether
you need the complete detector which costs 2s. 6d.

M.T.E.(Herne Bay). Anarticleon the transmitting
licence appeared in last week’s issue.

S.S. (Edge Hill). Messrs. Peto-8cott would assemble
the parts for you, but we would point out that if you
obtain a echassis ready drilled the ouly tools you
require will be a screwdriver and pllers. Your
eliminator wiil probably prove quito satisfactory with
the specified valves.

E. M. B. (Leith). The trouble may be due to
instabllity caused by a poor layout or interaction
between wiring, On the other hand, your mains unit
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may be cmmhﬁ; the instability owing to back-coupling
between the H.T. positive feeds. Try a dry battery
to check the latter point, and if necessary re-arrange
the H.F. section of the recelver.

W. R. C. (Cardift). The eliminator has an output,
we believe, of 25 mA., and thus would be guito suitable
for use with the valves in question.

A. H. K. (Acton). We do not sell blueprints of
commercial receivers and are thus unable to bhe of
assistance to you. The theoretical circuit which the
makers have sent to you should be quite sufficient to
enable you to complete the wiring, but we cannot
help vou in this connection. You should send the
set to the makers or onc of their Service Ageuts for
repair.

W. T. W. (Kingston Hilf). The usual indication
of the glow is that the valve is being over-run, either
due to Insuflicient grid bias or excessive H.T. The
valve will get rofter and eventually cease to functlon
if the fault is not remedied.

J. F. B. (N.W.3) and Others. The valve in guestion
(210 VPT) may be obtained with either a 4-pin or a
7-pin base and thus there is no mistake in the Monitor
wiring plan, If you cannot obtaln the 5-pin valve
from your local dealer you ecan easily substitute a
7-pin valveholder and use the alternative typo of valve.
This will not aflect results in the slightest.

W. A. H. SEnﬁeld). The efrcuit is quite in order.
‘We do not think it will actualy produce better results
than the other circuit you refer to.

W. H, L. (Aberystwyth). The firm in question is
no longer in busiuess.

J. H. (Newtownards). The information cannot be
given in view of the fact that the speech coil must be
matched to the present transformer. Thus the ratio
of this must be known or alternatively some other
scheme must be adopted to enable you to utilise the
cxisting parts. «

L. H. P. (Wareham). The dial could certainly be
employed, and as you will see from last week’s issuc
a gang condenser is now employed.

P. C. (Coldstream). Wo do not think the batteries
would give very satisfactory service, but a great deal
will depend upon the drain which is Imposed  upon
them. You give no details of your receiver, and thus
it would probably be worth while to try out the scheme
for a period in order to compare-the actual cost.

E. J. (Merthyr Tydfil). The usual arrangement is to
interpose a fixed condenser between H.T.— (or the
usual earth connection) and the actual earth lead.
This should make no difference from the point of view
of efficlency, but merely safeguards against a short
circuit of the mains supply. We cannot give you the
detalls of the mains unit and suggest you communicate
direct with the makers.

H. H. (Nr. Dudley). You have two alternatives
available. You can elther buy a new mains trans-
former and rectifier and then include the field in the
H.T. positive lead, or buy & malns transformer and
rectifier for the speaker alone. The latter is preferred
by many constructors on the ground that it is always
complete and no eircuit alterations will modify the
resuits from the speaker. For the latter arrangement
you need an H.T.12 rectifier and a suitable transformer.
Messrs, Heayberd can supply the latter (Type W.45)
as weli as the rectifier and a snitable condenser and
fuse. A complete kit for this purpose costs 45s. 6d.

T. H. 8. (West Bromwich). Your remarks are very
eonfusi:llﬁ. Do you require a three-valve set with a
push-pull output stage using pentodes, or a two-valve
set with a push-pull output stage #- In the latter case
yoir could not load the valves and a single pentode

would be sufficient. We recommend either the Hall-
Mark Four, or our Two-In-One Amplifier.
G. W, S.(West Bromwich). Weregret thar we cannot

identify the transformer. It would appear, however,
from your reference letters that it is a push-pull output
transformer, but whether for Class B, Q.P.P., or
ordinary push-pull we cannot state. :

A. P, (Smethwick). The selectivity of the present
version would not be adequate to enable you to
hear many foreigners between Midland and National,
but as a superhet you should have no difficulty what-
soever. You will probably find in your locality that
nothing short of a superhet will meet your precise
requirements. 3

J. B. W. (Littleborough). H.T. should be 120 volts
and screen between 40 and S0—the most suitable
value being found by trial. The output transformer
should be approximately 1.5 to 1.

W. N. (Forest Hall). It is possible that the acld is
too weak and we suggest that you have the cells.
cleaned out and filled with fresh acid. The makers
recommend that this be done perlodically.

G. W. V, (Hutton-Rudby). The output from the
mike transformer should be jolned to the normal
pick-up terminals. If no pick-up terminals are fitted,
the connections should be made between earth and the
grid of the detector valve, and a suitable biasing
resistance should be included In the cathode of this
valve. The grid leak should be joined direct to the
cathode, The usual by-pass condenser must, of
course, be joined in parallel with the bias resistance.

B. S. (Hull), The aerlal is quite sultable, and to
keep down expeuse you could use the metal foll. You
must, however, guard againet short circults due to
screws coming into contact with the foil. The choking
effect of the H.F.2 would be inadequate for use on the
wavelengths covered by the receiver, and this particular
component is designed primarily for the ultra-short
waves.

A. B. (Shrewsbury). The reading of your meter is
much too high to enable you to use it for the purpose
mentioned. We do not recommend the valve in
question for the set mentioned.
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The Editor does not

necessarily agree with

opinions expressed by his
correspondents.

A Log on the 28 m/c Band
IR,—Recently, I have seen published
in your journal reports of reception of
amateur transmitters on 3.5 m/c, 7 m/c and
14 m/c bands, but so far no mention has
been made of the 28 m/c band. On Sunday
afternoons (14.00-17.30 G.M.T.) I have
logged the following amateurs on this
band, all on ’phones: WIGBE, WISZ,

WIINC, W1ZE, WI1CCZ, WIDF, W1FJN,

W2FWK, W2BCR, W2HFS, W2A0G,
W2DC, W2BYP, W3AUC, W3BPH,
W3AIR, W3ZX, W4MR (on
WBMWL, WSAKU, WS8BIQ, W9IDRD,
WOBHT, WI9KRE, VE2EE and G5ML.
My receiver is an untuned SG-detector-
pentode, with *phones and a 60-ft. inverted-
L aerial —H. J. W. (Leamington Spa).

An Appreciation from Birmingham
SIR,—-—I have a suspicion that when some

of your readers are dissatisfied they
do not hesitate to let you know about it,
but when they are pleased, I am not at all
sure whether they so readily take the
trouble to express their gratification. I
am therefore going to adopt the possibly
unusual procedure of patting you on the
back.

Thanks very much for your latest issue
of PracCTICAL AND AMATEUR WIRELESS. I
am quite sure that it contains interesting
material to suit all requirements. The
articles on ‘‘ Resistance, Inductance and
Capacity ” and “ From Studio to Listener

were to me most instructive and interesting. |

I note, too, that although advanced
amateurs were catered for in your issue of
February 8, you devoted a fair amount
of spacc for the henefit of beginners. 1
trust you will continue to spare a kindly
smile now and then for those who are
not too ambitious as regards logging every
foreign station in the world, but who are
quite keen nevertheless, and for those
who are obliged to construct battery sets.—
C. E. H. (Birmingham).

A Good Log with a One-valver
IR,—I feel I must write and tell you
Y how well my S.W. set works. I built
it from the design for a one-valver given
in “The Television and Short-Wave
Handbook,” and have hotted it up con-
siderably. I have tested it from Sunday
to Sunday inclusive. As I have only
made one coil which covers from 25 to 45
metres, I think the following bag is quite
good : Fifty-seven amateurs, including
G5GC, G2QH, G5CJ, EASER (Spain),
G6SI, G6IB, OM4IF (Belgium), G6ZQ,
PAODK (Holland), G5PB, G2IL, OM4GU
(Belgium), and thirty-six broadcasting
stations, including Zeesen DJA, Colombo
(Ceylon), Lisbon ECI8P, Schenectady
W2XAF, Madrid EAQ, Philadelphia
W3XAU.—K. ViceErs (Abbots Ripton).

Back Numbers of “A.W.”
“P, and AW.”
IR,—I have just sent off a copy of
“AW.” No. 648 asked for by a
reader. It may interest other readers to
know that I have a large number of copies
of Amateur Wireless, PRACTICAL AND
AMATEUR WIRELESS, and Wireless Maga-
zine, and shall be glad to give a copy of any

and
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All letters must be accom-

panied by the name and

address of the sender (not

necessarily for publica-
tion).

of these journals to any reader who states
his requirements.—E. WgBSTER (Sunny-
side, Ruette Braye, Guernsey, C.1.).

An American Amateur Station
IR,—I wonder if other readers have
noticed or heard a rather interesting
American amateur who operates on the
20-metre band, call W2BSD (New York).
If one tunes in to him at about 18.45
G.M.T. most evenings, one will get some
very interesting pick-ups.
A sample of his calls are :—
W2BSD working G5ML ? (England);
F8DR (Paris);
VO1I (Newfoundland);
VQ6P (Johannesburg,
(S. Africa).
From these stations he receives weather
and condition reports, etc. He ‘‘comes
over ”’ at good strength and with very little
fading.—D. C. Lockk (Thorney).

Scottish Readet’s Appreciation
SIR,———Just a few lines to let you know

your efforts in PRACTICAL AND Ama-
TEUR WIRELESS are really becoming more
and more just what the keen reader really
wants, and I must congratulate you.
Your article, ““Servicing for Profit,” is
extremely useful, and I would earnestly
suggest you devote a little more space to
it every week.
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The article on ““ Inductance, Resistance |

and Capacity >’ was good, but I would like
to see more articles on the same subject.—
d. C. DoN4LDSON (Sanquhar).

Back Numbers of “ A.W.” Wanted
IR,—1 shall be grateful if any reader
can loan me copies of Amateur Wire-
less, dated April 25th and May 2nd, 1931,
in which was described the ‘Century
Super.” I have a number of copies of
P.W. if any reader should require a back
number.—G. MarTaews (4, Happaway Ct.,
Stentifords Hill, Torquay).

An Amplifier for the Deaf!
IR,—With reference to the remarks of
your correspondent ‘ Social Exile,”
in the February 8th issue, I should like to
endorse his statements. There are a lot of
deaf people who would make use of such an
instrument if they knew its benefit, and
by publishing details it would get more
widely known. It should be a mains set for
home use, as no one nowadays wants
to go back to batteries. The question of
headphones can easily be arranged by
condensers. I should also like to see an
up-to-date portable type with midget
valves explained, giving particulars of the
best kind of microphone to use for these
sets.—F. M. BINLEY (Hockley).

Prices of Components for “P. & A.

W.” Sets

IR,—1 agree with the suggestion of Mr.

Leach (Llandudno), regarding an
approximate price list for your sets.

I notice Messrs. Peto-Scott has only
put the prices of Kit A, ete., in their adverts.
lately, although prices of components vary
according to the locality one lives in,

Should the suggestion be carried out one
could put one’s P.O. in an envelope aud get
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the parts specified, and st have to sub-
stitute other makes whick are offered when
the required one is not n stock.

I am pleased to note, however, that
Messrs. Peto-Scott has given a price list of
all the parts for the Monitor 3.—C. S. WiLL
(Orpington). ‘

IR,—I agree with J. W. Leach of

Llandudna. As you use only specified
components of one particular make, it
would assist would-be constructors if the
price of each article were stated. Per-
sonally, I always look at Peto-Scott’s
advert. as their list is usually as per the
author.—F. Dow (Leyton).

VP3MR (British Guiana)

IR,—During the past week I have been

receiving at good strength the British
Guiana short-wave station, VP3MR, of
Georgetown, British Guiana, on a wave-
length of 42.4 metres. All announcements
are made in English, and it appears to be
run on the lines of the United States radio
stations, as the programme is made up of
different items sponsored by different
companiés. The announcer usually gives
his name at the end of & programme. It
was announced that the station is operated
by the British Guniana Broadcasting Com-
pany, and the motto used is “ The Voice of
British Guiana.” The following is the
schedule of the station which works daily :—

Weekdays— 9.45 p.m.-12.45 a.m. G.M.T.

Sundays—A religious service at 12.45

p.m. or 3.45 p.m., followed
by news and a shert
musical programme. Or-
dinary programme from
9.45 p.m. till 11.45 p.m.

The above times are given in G.M.T.,
as the British Guiana time is 3} hows
behind G.M.T.

Trusting that the above informaticn
may be of use to ather readers, and thanking
you for the excellent lines on which your
magazine is run.~DuNcax T. DoxaLDsSON
(St. Andrew’s, Fife).

CUT THIS OUT EACH WEEK.
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—THAT ebonite may be restored to its origina!
colour when it has taded by well oiling.
—THAT when brass parts are treated with
non-tarnish material or lacquer, this should
be removed where contact has to be made.
—THAT when soldering leads to the chassis-
type valveholder sockets a matchstick should
first be inserted into the socket to prevent solder
from running inside and thus preventing the
valve from being inserted.

—THAT the gramophone pick-up should not
be joined in the grid circuit of the I.F. valve
in a superheterodyne, unless the 2nd detector
stage is also modified at the same time,
—THAT the value of a resistor may be reduced
in many cases by scraping away the coating
over the component, when accurate matching
s required.

—THAT disappointing results with a micre-
rhone may generally be traced to the fact
hat an unsuitable input circuit is adopted.
A matching transformer is generally required.

eusmeny
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The Editor will be pleused to consider articles of a
practical nature suilable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
writlen on one side of the paper only, and should contain
the nume and address of the sender. Whilst the Editos
does not hold himaelf responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed entelope ss enclosed. All corrcspondeince
inlended for the Editor should be addresscd : The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Ncwnes,
Ltd., 8-11, Southampton Street. Strand, W.C.2.

Owing to the rapid progress sn the dezign of wireless
apparatus and to our cffortsto keep our readers in towck
with the latest depelopments, we give no warranty that
apparatus described in owr columns iz not the subject
of letters patent,



SHORT WAVE COILS

¥ Wound with hard drawn copper
wire, accurately spaced to give
correct  distributed  self-capacity.
4-PIN, No. 1, 13-26. No. 2, 24-52

metres, 4/-. each. No. 3, 46-96 ; No. 4,
$0-190 metres, 4/8 each.

SET OF 4, 16/ ~
8-PIN.
24-52 metres, 4/8 cach.

metres, 5/, each.
SET

Fo
COIL BASES B.{,.s.‘“e

Type 8PA, 13-26, SPC,
SPD, 46-95

ors 13/6

with

Coils.

Baseboard and Bub-Chassis mounting.

. Bockets mounted on specla] in-

sulators. 4-PIN. Type 4CH 1 /6
C-PIN, T SPB —

. Type §
Each 2/ =

SHORT WAVE
TUNING CONDENSER

Rigid, compact and highiy 4/6

efticient. 8olidly construct-
EACH

with brass end-plates.
Type TRC32, .0002 mfd,

S.W. VALVE HOLDERS

8pecial low-loss insulating material,
Type UH/4, 4-pin, 1/-; UH/5,
5 pin, 1/3;  UH/7, 7 pin, 2/-;
UH/9, 9 pin, 2/3 each,

@ Obtainable from all Good Dealers

or if any difficulty, send your order direct.

SEND FOR LISTS OF
B.T.S, SHORT WAVE
COMPORENTS. o o

BRITISH TELEVISION SUPPLIES L7D.
Faraday Ho., 8-10, Charing Cross Rd., London,W.C.2
Pi . Bar 0134-5. *Grams ; Teleview, Lesquare, London

Each individua! socket in Clix
Chassis Mounting Valveholders is
formed withadefinite waist which,
in conjunction with the helical
slots, affords unique resilience
and gives perfect contact with
every type of valve pin without

possibility of collapse.
X ' “MONITOR
% . THREE”

LECTRO LINX LTD.

Specified
for the

PRACTICAL AND AMATEUR WIRELESS
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Bulgin High-inductance Choke

HEN wusing a power-grid detector,

and in certain types of L.F.coupling,

it becomes very important to avoid loss of
anode voltage due to a high resistance in the
anode circuit. The customary anode resist-
ance may then be omitted and a good high-
inductance choke employed in its place.
For such purposes the Bulgin'L.F.34 choke
will be found very suitable, as this is wound
to an inductance of 100 henries and the
D.C. resistance
is between 1,800
and 2,000 ohms.
The choke may
be used in cir-
cuits where the
steady direct
current does not

ﬁ()ﬁc of the new
midge! air dielec-
tric pre-set con-
densers selected from
the Bulgin range.

exceed 15 m/A, although at such a figure the
inductance will be slightly lower than 100
henries, which figure is given at 10 m/A.
The choke is fitted in the standard Bulgin
aluminium universal mounting case and
insulated terminals are fitted. The price is
12s. 6d., and for apparatus where the
screening box is not required it is possible
to obtain a “ stripped ’ model for 10s. 6d.
Another interesting item in the Bulgin
rangc is the air dielectric trimming conden-
ser shown above. This may be mounted
on a panel or in any special component
(such, for instance, as an intermediate-
frequency trans-
former) and two
tapped holes are pro-
vided in
brass bushes
mounted on
the upper
part of this
condenscr.
The adjust- )\
ment of the
rotor is car-
ried out by
mecans of the
small screw
gsecn in the
centre, and
this projects
about 2}in. above the top of the
condenser, thus permitting it to pass
through the panel or other mounting
medium. The illustration is actually
slightly larger than the original
component, so that some idea of the
neatness of this aecessory may be
gathered. It may be obtained with
various capacities (from 25 uuF up
to 100 ppF), and the price in each
case is 3s. The insulating plate is of
ceramic material (Microloss) and the
condensers are
suitable for use
right down to
the ultra-short

escutcheon.

wavelengths.

The Raymart slow-motion drive
This sketch clearly shows
the epicyclic gear through which the
reduction drive takes place.

A Combination Trimmer

SERVICE engineers will be interested in
- a novel combination-trimming tool
which has been produced by Electrical and
Musical Industries Service, Ltd. This is of
the dual screwdriver and box-spanner type,
and is designed for use with the majority
of ganged condensers and LF. transformers
which are now fitted to receivers. The
spanner portion is drilled throughout its
length so that the screwdriver may be
slipped through when making adjustments
to concentric trimmers. The tool has rather
long handles which are provided to avoid
hand-capacity effects, and the amount of
metal has been reduced to a minimum.
This latter point is of especial importance
when adjusting certain trimmers on LF.
transformer secondaries which are not
“earthed,” as in certain A.V.C. circuits
fitted to superhets. The price is 4s. 6d.

Raymart Tuning Dial

HE dial or friction drive shown below

is selected from the Raymart range,

and provides a good example of a drive

which may be used with ultra-short-wave

tuners as well as for normal broadcast
components.

The dial is fitted with an epicyclic gear
which provides a very smooth drive free
from slip, and the condenser may be driven
through this gear or direct through the
spindle, for which purpose a dual-control
knob is employed. The drive is mounted
direct on a condenser, and to keep it rigid
the slotted arm is screwed to the edge of the
baseboard or chassis. An elongated slot is
provided to allow for a fairly wide degree of
adjustment, and this anchorage point
ensures that the drive is rigidly held whilst
permitting perfectly free movement to the
spindle. The scale is of the bevelled type to
permit of easy rcading. The price is 3s. 11d.

and
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in length
and should be reccived First Post each Monday
morning Jor publication in the following week’s issue.
BLACKPOOL SHORT-WAVE CLUB
SHORT-WAVE club has been formed in Black-
pool, and interested readers residing in this town
are invited to write for full particulars to Mr. Eric
Sntcliffe, The Welbeck Hotel, North Promenade,
Blackpool.

THE RADIO PHYSICAL AND TELEVISION SOCIETY
MEMBERS of this soclety had their ideas om

quality reproduction sadly shattered when
Mr, P. A. G. Voigt gave in his entertainlng manner
a Jecture on his well-known speaker, ‘' The logarith-
mic curve,” he said * is used in the exponential type
of speaker and, as ail quality experts know, this type
of speaker gives the most faithful reproduction.
However, n order to obtain a wide frequency range
the exponential horn must be of very large dimensions,
thus making it impossible to use in the ordinary house.”
Mr. Voigt explained how he had gradually evolved a
curve which was nearly as efficient as the logarithmie
curve and which took up far less space.

Other points in his speaker design were dealt with,
his methods of safeguarding against resonances, and
how he had evolved his cabinet design with an eye to
technicalities as well as appearance.

Then came his demonstration, which fully justified
his claims. Tt was heartily agreed that no better
quality had ever been heard in the society. The
speaker proved itself to be extremely sensitive, and
using a 5-watt quality amplifier, radio and gramophone
music was heard at ¥ts best.

We welcome readers of PRACTICAL AND AMATEUR
WIRELESS to our meetings, which are held on alternate
Fridays, while a heginners’ course, held on the inter-
vening Fridays, includes a morse class under the
direction of Mr. A. E. Dowdeswell. Meetings begin
at 8 p.m., and are held at 72a, North End Road,
West Kensington.

P ),

OUR FREE
CATALOGUE
SERVICE

D ) ) -

Lo (ram ) e et &

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to ‘‘ Catalogue,”
PRACTICAL AND AMATEUR WIRELESS, Geo. Ncwnes,
Litd., 8-11, Southampton St.. Strand, London, W.C,2,
Where advertisers muke a charge, ar require postage,
this should be cnclosed with applications for catalogues.
No other correspondence whatsoever should be enclosed.
BRYCE PRODUCTS

UALITY sets require quality components and
a comprehensive range of these is given in the
latest list issued by W. Andrew Bryce and Co., Wood-
fleld Works, Bury, Lancs. Amongst the mains trans-
formers listed are a wide range of instruments for use
with valve rectifiers, or Westinghouse L.T. or H.T.
metal rectifiers, heavy duty output transformers, and
astatie transformers specially designed for television
use. Among the otber well-known Bryce components
listed are : *“ Peak "’ paper dielectric condensers, high-
voltage condensers, electrolytic condensers, metallised
wire-end resistors, and L.F. and output-filter chokes.
Also included in the list are various circuit dlagrams
with complete lists of components, a page of useful
formulee,

RAYMART SHORT-WAVE COMPONENTS

1 Iatest ideas in design are embodied in the range

of Raymart short-wave components given in a
bhooklet recently issued by the Raymart Manufacturing
Co., 44, Holloway Head, Birmingham. Special care
should be exercised when selecting components for
short and ultra-short-wave work, and in this booklet
will be found only high-class components which are the
result of several years experience. Included in the
comprehensive range are shart-wave colls, chokes,
micro-vafiable condensers, stand-off insulators, I.F.
transformers, coil formers; -and various types of
moderately-priced flush-mounting meters. We under-
stand that there are some new models of variable con-
densers whieh will be ready shortly, and separate
leaflets giving particulars of thesc wlill be sent out with
the booklet when ready.. The price of the booklet is
1id., post free.

MARCONI VALVES
A CATALOGUE issucd recently hy the Marconi-
phone Company deals entirely with the large
range of valves bearing the Marconl trade-mark. In
addition to a complete guide to each valve, with all
characteristics tabulated, a comparative table- of
Marconi equivalents is glven, together with various
techaical details, such as valve-holder connections,
various A.V.C. circuits, pusll-gull arrangements, and
s0 on. The catalogue can be obtained free from Radio
House. Tottenham Court Road, London, W.1.

ERA_CTICAL AND . AMATEUR WIRELESS

The subscription on membership is 23. per annum,
while 3d. is payable at each meeting attended. We
have an interesting programme for the coming few
months, and those who require further details should
apply to the Hon. Sec., M. E. Arnold, 12, Nassau Road,
Barnes, S.W.13.

BRITISH SHORT-WAVE LEAGUE
WE wish to apologise for the delay In executin
orders for our publication—the ‘‘ British .8W

Review "—caused by the great demand for the first
batch of copies; however, readers who have not yet
received their * Review' may rest assured that
delivery will bo made very shortly.—F. A. Beane,
Ridgewell, Essex.

THE CARDIFF AND DISTRICT SHORT-WAVE CLUB
SUCCESSFUL meeting of this soeiety was held

at the Barry’s Hotel, Cardiff, on Thursday,
February 20th, at 8 p.m., at which the "attendance,
including several well-known transmitters, was
twenty-seven. Mr. Raymond Mills gave a very inter-
esting morse practice, and several members showed
quite effective turns of speed. It is hoped that these
morse practices, in which so many members of the
. club are interested, will become "2 regular half-hour
feature of the club's fortnightly meetings. All short-
wave enthusiasts are cordially invited to attend these
meetings, which are open to anyone interested. The
next meeting will be held at the aforementioned hotel

“for a horn, and hence its design.
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at 8 p.m. on Thursday, March 6th, 1936, The Secre-
tary, Mr. H. H. Phillips, 132, Clare Road, Cardiff,
will be pleased to give further information to any reader
on receipt of a stamped addressed envelope.

THE CROYDON RADIO SOCIETY
THE Croydon Radio Society’s already risiny atten-
dance figures had a big boost on Tuesday,
February 18th, when over sixty heard Mr, P. G. A. H.
YVoigt demonstrate his loud-speaker in St. Peter’s
Hall, 8. Croydon, He began by discussing the need
A 120-cycle horn
of the straight type was all very well, but contending
wives would not approve of a loud-speaker stretchiug
half-way across a room. Thus, the .Volgt corner
horn speaker had come to pass, Much had to be done
even then, and a feature was the high note reflector,
to avoid listening at the ceiling for those notes., More-
over, this reflector was designed so that frequencies
were equally distributed over every part of the room.
 During the demonstration results were very faithful.
It was distinctly pleasing to hear all hass instruments
easily distinguishable, in contrast to the all too usual
colourless thump of bass. High notes also were very
clear and had an entire absence of resonances. i
On Tuesday, March 10th, Mr. Rivers-Moore, presi-
dent, is giving a talk on : * More about Musiec Making,”’
with illustrations on various instruments. Hon.
Pub. See. : E. L. Cumbers, Maycourt, Campdenr Road,
8. Croydon. ‘

‘with my set’s reproduction ? ”’

1936 STENTORIAN

WHITELEY ELECTRICAL RADIO €O., LTD. (Technical Depi.), MANSFIELD, NOTTS.
Sole Agents in LF.S., Kelly & Shiel, Ltd, 47, Fleet Street, Dubli)ni

Believe it or not, there are in use this minute
literally hundreds of old moving-iron horn type
speakers. Their owners like the ¢ purity of tone ”
(lack of bass). The absurdly narrow frequency
range, appalling resonances, and violent ‘ coloura-
tion >’ are not consciously noticed ; and until those
listcners hear a good modern speaker for a few
minutes they will never realise the true reason for
their lack of interest in the broadcast programmes.

This is an extreme instance of the common
phenomenon known as ‘‘aural tolerance.” You
are not proof against it. Nobody is. You may
even now be satisfied with radio reproduction far
inferior to that which your set could give with a
W.B. 1936 Stentorian, simply because your ear has
become accustomed to the present imperfections.

Make this test. Ask yourself ‘‘ Am I delighted
“Do I get vivid
life-like entertainment from my radio, as distinct
from merely treating it as a pleasant ° background
accompaniment > to other activities ? ”’

If you cannot honestly answer ‘° yes,” go straight
to your radio dealer and ask to hear a W.B. 1936
Stentorian loudspeaker. Afterwards, in the in-
tervals between listening to the vivid presentation

.of broadcast items which it brings you, you can

reflect on ‘‘ aural tolerance —and

the pleasure of which it has cheated

you for so long. )

1936 STENTORIAN CHASS_;S
MODELS.

Senior - o 58 o - 42/
éunior 0o . oo N -~ 32[6

aby . . . e .. 236
Midget -1 0 oo oo “. 16
Steritorian Duplex i o .. 84)-
Type E 701~

CABINET MODELS,
26S (Senior) o = . .. 631
326] (Junior) i = " .. 49/6
36B (Baby) o0




Load Resistance

‘1 have frequently seen in your articles
the term load and load resistance, and
should be pleased if you would explain this
in as simple a manner as possible. I may
mention that I am only a beginner, and have
no mathematical knowledge, but I derive
great pleasure from the articles in your
pages.”’—H. G. T. (Hove).

THE' term load is generally applied to the

component connccted in the anode
circuit of a valve. You will appreciate if
vou have read many of the beginner’s
articles that there is a fluctuating anode
current in a valve when a signal is applied,
and this cannot be passed to the following
stage unless some component is included
in the anode circuit across which the
fluctuating current will cause a voltage
variation. In the simplest form you may
consider the resistance, as you -will appre-
ciate that a current flowing through this
results in a drop in voltage and thus the
ends of the resistance will be at different
voltages and this variation may be applied
to the following stage. Alternatively, you
may consider that the ordinary valve
requires to be loaded, by working into some
form of impedance, in order to operate in
the correct manner, and this is of greater
importance in the L.F.-and output stages.
Diodes and other forms of rectifier also
require to be loaded in order to operate in
the correct manner, and subsequent articles
in this paper will explain the. details more
fully.

Screening Cable

¢ I have built a four-valve set in which are
two H.F. stages, but I cannot cure instability
in it. I have tried all ideas, and even
screened the leads to the two anodes. I used
the flexible curtain supports for this as it
enables the wire to stand up away from
other components, and have soldered the
earth connection to it. I have not yet put
vertical screens between the stages. Do you
think this will be required, as I do not want
to go to the expense of this if it can possibly
be helped ? >—B. E. (Norwich).

! "HE screening which you have employed

on the anode leads is probably useless.
The ordinary wire curtain support has been
recommended in certain journals and we
have had a number of reccivers here for test
in which this was employed. We have
found, however, that it provides a greater

trouble than cxisted before its application, |

as, due to its solenoidal form, it acts as an
induetance and gives greater radiation than
the single anode lead. This may be overcome
by running solder along the entire length
of the wire so as to short-circuit the adjacent
turns. This, of course, does away with the
flexibility. Whilst the metal is perfectly
new and clean it may be effective, but dust
and dirt effectively insulate the turns in a
short time. Replace these screens by the
standard screened tubing, and if this does
not effect a cure, look to the voltages
applied to screens and anodes. It may be
found necessary to separate cach section
ftimately.

PRACTICAL AND AMATEUR WIRELESS
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| Battery Charging Problems
‘ Can you explain the difference between
the constant potential method of charging
and the modified constant potential system ?
1 have been told that the former is detri-
mental to the batteries, and as I propose to
set up an accumulator charging station in
the village, I wish to adopt the most effective
system for my customers.’’—B. R. (Whyte-
leafe).
IN the constant potential system the leads
from the charging source or mains are at
a constant potential or voltage, and thus
when the batteries are first placed on circuit

low resistance of the discharged battery
a voltage rise occurs. The current flowing
will decrease as charging takes place
until it is nearly negligible. The system is
not to be recommended in view of the fact
that separate supplies must be used for
batteries of different voltage or the smaller
capacity cells stand a good ‘chance of over-
charging. In the modified constant potential

e

=i

RULES i

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficuities
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons—

(1) Supply circuit dlagrams of complete
multi-valve receivers. .

(2) Suggest alterations or modifications to
reccivers described in  ouwr contem-
poraries.

2 (3) Suggest alterations or modification: to
} commercial receivers,
= (4) Answer queries over the telephone.

(56) Grant interviews to querists.

Please note also, that queries mnst be limited
to two per reader, and all sketches and draw-
ings .which are sent to us should bear the
name and address of the sender.

It a postal reply is desired, a stamped addressed envelope
must be enclosed. Se vour queries to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,

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

v-n-l

system variable resistance strips are inserted
across the leads and the batteries and
each individual circuit may be separately
adjusted. As you propose to set up a
commercial charging plant, we advise you
to communicate with the makers of such
apparatus, and obtain a ready-built plant
which will be guaranteed to do the job in
the most efficient manner.

Graduated Fader

‘1 want to obtain a speclal centre-tapped
potentiometer with a total value of .5
megohms, but I want each section to be
graded for accurate voltage regulation on the
output of a mike and gramophone pick-up
apparatus which I am going to use for an
indoor dance and social. At present I use
two separate controls, and should like to
dispense with one of the knobs by using a

single instrument if there is one made.
Perhaps you could help me?’”—Y. T.
(Newecastle). J

A CONTROL of the type outlined by
you may be obtained from Messrs,
Dubilier. This bas two sections each of
.25 megohms, and ecach section is graded

a heavy surge flows, and in view of the.
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logarithmically. In addition, at the centre
point there is a slight recess in the element
which enables the control to be turned to
this point, and it may be felt with the finger
tips as the control is manipulated, and it wili
remain set in this position, provided that
it is not submitted to undue wvibration.
The price is 6s. 6d.

Smoother Reaction
*““I have been experimenting with the
reaction circuit, but still must confess that I
cannot find an ideal arrangement. I have
tried the Reinartz, the Colpits, the differen-
tial and all the others, but they all seem to
afect the actual tuning point. That is to say,
1 get a foreigner, and as soon as I touch the
reaction away it goes and I have to take off
the reaction and find the station again.
Is there no way in which this can be over-
come, as I am sure that many stations would
be quite good if only I could bring them up
properly ? *—F. T. A. (Gosport).
ROBABLY the only real solution to the
reaction problem is the separate
reactor valve. In its simplest form this
consists of a detector wvalve resistance-
capacity coupled to a further valve, the
anode circuit of which is joined to the
reaction coil and condenser. Thus, the first
valve performs the action of rectification,
and the second acts only as a reaction
control. When properly arranged there is no
alteration in the tuning dial setting, and
the reaction is much smoother. It will also
be found that there is not quite so much
variation in tone as is generally produced
by the ordinary reaction when it is forced to
its limits.
Temperature Tests
‘I have just finished building your A.C.
Superhet, and although it gives splendid
results, I am worried about one point.
The output valve gets so hot that you cannot
touch it. Quality is very good, and none
of the other valves is so hot. Does this
indicate a fault ? >—B. L. 0. (Exeter).
lT is generally found that an output
pentode of the mains type runs very hot,
although it is usual to find that the sides
of the glass bulb are not so hot as on the
very top of the valve. After an hour or so,
the bulb should probably be so hot that the

| hand cannot be left onit. You will probably

find an ordinary A.C. triode will get nearly
as hot, although the anode screens the glass
and the heat is thus only perceptible at the
very top of the glass. However, in any case
of doubt the anode current should be
ascertained by means of a suitable meter sc
that all doubts may be put at rest.

Switch Noises
*“ There are a lot of crackles on my set,
and I have found that they come from the
onfoff switeh, If I turn this, the noises are
sometimes worse, and I can set it so that it
stops entirely. I have bent the springs to
try and get over it, but it does not secem to
work, Is it due to any chemical aetion due
to the electricity flowing through it ? »’—
D. T. S. (Penge).
RE is insufficient current in the
. ordinary battery receiver to affect the
switch as you suggest. The trouble is
generally due to the fact that the metal
becomes corroded and dirty and this
makes poor contact. The remedy is to keep
it scrupulously clean and shielded from the
dust. A good modern switch should not
prove faulty, and the trouble you mention
was generally experienced only with the
older patterns of this component.

The coupon on cover iii must be
attached to every query
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All goods guaranteed perfect
IL.F.S. and Abroad carriage extra.

SPECIAL OFFE

VARIABLE CONDENSERS
Utility 0.0005 2-gang bakelite dlelec!nc. semi-shielded

condenser, Slow Motion and Uniknob Trimmer, 3/11.

Set Manufacturers’ Surplus.

PREMIER SUPPLY STORES

Carriage paid over 5/- ; under 5/- postage 6d. extra.

Orders under 5/- cannot be sent C.0.D. Send 3d. for the most Comprehensive
Illustrated Valve and Component Catalogue in the Trade, and save pounds.

ENORMOUS SELECTION
OF SHORT WAVE COMPONENTS
OF THE FINEST QUALITY.

Utlh!y 0.0005 3-gang fully screened with Trimmers

INuminated Dise Drive, American 0.0005 | Premier Short Wave Tuning condensers (S.L.F.),
3-gan7 with Trimmers, 3/-. Polar Star facturer’s te Ceramic lnsulation. ilver Sprayed Brass
type), 3-gang, 0.0005, fully-screened with Trimmers, Vanes Noiseless Pigtail 0.00016, 0.0001, 2/9 each.

5/6. Polar 0.0005 w:th slow motion, 3/11, Lissen
2-gang 0.0005 with Front Trlmmer and Disc Drive,
5/11. Bakelite Reaction and Tuning Condensers,
0.0001, 0.00015, 0.0002, 0.0003, 0000; 0.00075, 9d.
each. Preset Condensers any value, 6d. each. ILotus
2-gang Condensers fully-screened Trimmers and disc

drive,
LOUDSPEAKERS

PERMANENT MAGNET. Moving Coil Speakers
all fitted with output transformers, Magnavox 254,
7”7 diameter, 16/6. Magnavox 252, 97 diameter,
22/6. Blue Spot 29 PM 8" diameter, 15/~ ; it
transformer, 12/6. Energised Movmg Coil Speakers,
all fitted with output transformers (unsuitable for
battery sets). Kolster Brandes, ” diameter, 1,500,
2,000 or 2,500 ohm fields, hiteley Boneham
8"diameter, 2,500 ohm field, 9/11 Magnavox DC 154 7
dmmeter,2500 ohm field, 4 watts, 12/6. Magnavox
DC 152 Magna, 9"d|nmeter 2,500 ohm field, 6 watts,
37/6.  B.T.H.,8" diameter, 1,500 or 7,500 ohm felds,
. 8/6. AC Encrglsed Units for any of the e Speakers.
10/~, B.T.H. matched pairs, 1,500 and 7500 ohms
(1,500 ohm Speaker as choke, 7500 ohm in: parallel
wﬂh H.T. supply) 15/6 pmr AC Energlsmg Klt

type, 14- 50 metres wnth circuit 4/- set of 3. Stand-off
i e Wi Pl TS0 0 | [ il
Magna DC 154, 2, 500 ohm ﬁeld 5 watt 25/-. Reliable WORLD-FAMOUS
77 Per t Ma net " Cossor
or W.B. Permanent Magnet Speukers. 13/6. All CONTINENTAL VALVES
types P.A. Speakers in stock. Mains Types
FIXED CONDENSERS ACHL., ACL. Screen Grid. Vansble Mu, 1,3 and 4
Electrolytics Paper Types (contd.) watt dlrecdy heated Output Pentodes. H.F. Pentodes.
TCC. ytics. P ypes {contd.). Variable . Pentodes. Double Diode Triodes.
Bnf 650v (surge) 4/= 4"::‘ 800v. work- 6/ E]llog%Te"ﬁdesZ'OZS? v?{; 60 m.aA.cl;Bleave Recéiﬁers.
1 . 70 . - " . .
‘lim"fl. 650v‘; Guree) ;f. 2mf. 750v, work- 4G/|(-ild Va‘;'iab le N‘l,:.tH. ul?l‘f ower. tlgg:;zodes.cre:l'l‘ i
. . . r mg . . - 1C
Aot 100v. oo A 4 10005, work- 3120 ma. Full Wave Rectifirs. 500 volt 120
D bT M . A= mg .. .. 10/6 I m.a. Full Wave Rectifiers. QZ} watt indirectly heated
'; lfleg(]o 3y 4"“ 2000v. work- Pentodes. 2 watt indirectly heated Power, 2} watt
Smf 500"' - 3/" ing .. +s 13/~ | directly heated Power. All 5/6 eac
8—1’“-4 f ‘5’00 oo 4/' Western Electric : 2 volt Battery types. H F. L.F, 2/3. "Power. Low Con-
% fm 3 V. o 1/; 4mf. 250v. work- | sumption Power er Power, 2/9. Screen Grid.
Ime‘ 20“;' . 6d ing .. .o 2/~ Variable My, 4- or 5ppm Pentodes. Variable Mu.,
252{. . = e 2mf. 250v. work~ i é'l/.F. Pl:ntodes. H.F. Pentodes, Class B valves, All
. . L] ng .o s - = each,
USA: Imf. 250v. work- e  Types 250,210,245, 47, 46, 24, 33,37, 51
v B, or 12mb ing_ .. .. 6d.l55 57, 58, 80, 6A7, 2A7, 2A5,'21, 77, 78, zél
: 0330{-3& cach l}g 4mf. 350v. .. 2/6|4/6e
mt, lev. .. 2mf. 350v. work- All gh f H lit A t
R e
ot dmf. 300w o CONDENSER 30,31,32, B 34 3551, 36, . 3839743, 41, 43, 43, 45
B+p§a £ 5000 BLOCKS 7.49, 6 3,55, 56, 55 59 75,76, 77, 78, 79,
nl:‘ Ve 2/6 All 250 volts working | 85, 89, 6A6, 53 523 2575,
]2[’;5""' " 500, Dubilier Al output [ Peearibe supplxed m matched pairs at no
R ™ 208 2424+2mf. - .. 2/ |extra charge. .
2t dml.” S00v. H2+2+|+'+‘mf 2/6 BARGAIN PARCELS
peak .. 50 Special Offer. B Parcels. Every Parcel
Papgr Types. 4+'+'+l+ 5+ urﬁi‘;‘i:g valuee, cl:;g:le:um:lry ewscrth ::viral :1.:1(:5 1::
D“!”!"lfleg(:)o e Lo + f. wo 16| cost: available in 5/-, 10/-, 20/~ Parcels.
V. OFK~
ing 4/ 4+4+|+lmf e 3~ WIRE-WOUND RESISTANCES

Wego Imf, 450v. working 1/=, 2mf. 1/9, 4mf. 3/~
Assorted Resistances and Condensers. Our assortment,
twelve different values, 2/~ per dozen.

DIALS
Clarion Moving Light Slow Motion Dial, with 27
knob. Ideal for Short Waves, 2/-. Simplicon Full
Vision Slow Motion Dial, 2/-. tility Disc Drive,
complete with 2° nob ldeal for Short: Waves, 2/~
4" Bakelite Knob-Dial s.
MICROPHONES

3 Guinea model with ‘stand and transformer, single
button type, 19/6. Western Electric type on_base,
with transformer, 4/6. Home Broadcaster Microphones,
low priced two-button type with (rnnsformcr.
Carbon Microphone with transformer, in handsome
Bakelite case, 10/6.

H.F. AND L.F. CHOKES
Premier Screened H.F. Choke, 100-2,000 metres, 1/6
each. Premier Screened H.F, Choke, for Short aves,
10-200 metres, 1/6 each. Premier Short Wave H.F.
Choke, 10-200 me(res. 9d Premier Mains H.F.

Choke, carry | a 1/6.
PREM IER SMOOTH[SNG CHOKES.

25 M.A., 20 henrys 2/9 15 henrys 20/~
40 M.A., 30 henrys 4/~ .A 30 henrys
60 M.A., 40 henrys 5/6 2 500 ohm for Spea- 5/6
l50 M. A 40 henrys 10/~ ker Replacement

| 6-pin type, 13-170 meters.

Double-spuced. 0.00005, 0.000015, 0.000025. 3/~ each.
Premier all-brass Short Wave condensers, 0.00015 with
integral slow motion, 3/9. British Radiophones,all brass,
-gang short wave condensers, 0.00015, each section,
5/6 each. Ormond, 0.00025, O.K. for Shor( Waves,
marvellous value, 1/6 each. With slow motion, 2/~ each.
Ormond, 0.00025, slow motion condensers, ‘all brass
super value 2/6, Ormond, 0.00025 with special Longmg
Dial, ideal for band setting, 2/= each. Short Wave
Reaction Condensers, all brass,.integral,.Slow Motien,
0.00015, 2/9 each.
Polymet Midget : a Condensers wnh wire ends,
000002, 0.00003, 000004 0.00005, 6d. each
Premier Super Short Wave Coils, with clrcult 4. and
Set at 4, either type, 7/-.
Premier Low Loss, 4- and 6-pin ribbed formers, 1}°
diameter, finest quality, 1/~ each.
Please note that only very highest grade Plastic material
is.used in the manufacture of Premier Short Wave Coils
and Formers.
Premier Short Wave Valve Holders, Steatite Insulation,
4-, 5- and 7-pin chassis type, 6d. each. Baseboard,
each. Reliable Morse Keys with Code engraved on
Bakelne base, 2/-. Reliable Short Wave Coils, 4-pin,

4 watts, any value up to 50,000 chms, 1/~ each. 8 watts

to 100,000 chms, 1/6 each. 15 watts up to 50,000
oﬁms 2/-'each. 25 watts up to 50,000 ohms, 2/6 each.
15- and 25-watt Resistors can be supplled semi-variable
at 6d. extra, 1,000 ohm, 150 m.a. seml-vunable Resist-
ance, 2/~ 1,000 ohm ZSdm a. Resistance tapped for any
number of 0,18 amp. valves, 3/6. 800 ochm 350 m.a.
tapped resistance, 2f=.

TRANSFORMERS
Premier Mains Transformers have tapped Primaries,
and C.T., L.T.’s Engraved Terminal Panels, with N.
Terminals, All wmdmgs paper interleaved. Conibimed
HTBandHT 1-2a, and 4v. 3-4a., 10/~, Wes-
tinghouse Rectlﬁer 8/6 extra, 10 with 4v, 1-2a,
and 4dv, 10/-. Westmghouse Rect:ﬁer 9/6 extra.
; h 4v. 1-2a,, 4v. 2-3a., 4v.
10/-.

00v.

3-4a., 10/-, 350--350y. 150 m.a, with 4v. 1-2a., 4v
4y 3- 4u 12/6. Auto Transformers, tapped, 100v., 110v.,
200v., 270v., 240v. Step up or down. 100 watts, 10/-.
50 wnus, 'i-. anufacturers type rnnsformers,
350+350v. IZOma with 4v -2a., 4v 2-3a -4a.,
10/6. 5004-500v. 150 m. th 2- 3a . 2-3a.,
4v. 2-3a., 4v 3-4a,, 19/6. 500 FSOOv 200 ma with,
4v. 2-3a., 4v. 2-3a., "4v, 3-5a. and 5v. 3a. for American
Rectifier, 25/~ Valve Rectlﬁer. 6/6 extra. 1,000+
1,000v. 250 m.a. with 4v. 3a., 4v. 3a., 39/6, or with
2G.U.1l%. 59/6.

Complete Kit for 1-Valve Shortwave Receiver
or Adaptor, with coils, metal chassis, and circuit

‘By best manufacturers, 200, 350, 500,

TRANSFORMERS—continued
High-grade Push-Pull Input Transformers, 4/6 each.
High-grade Intervalve Transformers, 3/6 each. " Voltra"
Inter-valve Transformers, 1/9 each. Ferranti AF.3
Transformers, 8/11. Moving Coil Multi. Ratio Qutput

ransformers, 2/6 each. 1.1 or 2-1 QOutput Trans-
formers, 2/6 each. Micro hone ransformers, 50-¥
and 100-1, 2/6 cach. elsen |.75-| Radiogrand
Transformers, 2/9. Telsen Class B’ Driver Trans-
formers, 2/9. Cossor ** Class B " Driver and Output
Tn:nsformers, 2/6 either type. Standard Telephones
* Class B " Driver Transformer, 1/6.

PREMIER ELIMINATOR KITS
All incorporating Westinghouse Rectifiers, high guality

ains Transformers and Chokes. Generous Smooth-
ing and Decoupling Condensers and Resistances, |20
volts 20 m.a,, 20/~ : with Trickle Charger, 28/-. 150v.

m.a. 4v, 3a,, 27/6 ; with Trickle Charger, 35/~.
150 volts 30 m.a. with 4v. 3-4a. C.T.L.T., 25/~ ; with
Trickle Charger, 32/6, 250 volts 60 m.a. with 4v.
3.5a. C.T.L.T., 30/-, 300 volts 60 m.a, with 4v. 3-5a;
g¥ll:¥ 37, G. 200 volts 100 m.a. with 4v. 3-5a,

PREMIER L.T. CHARGER KITS
All incorporate Westinghouse Rectifiers.
2 to 6 volts at ¥ amp. 2 volts at  amp. 11/«
to6 ,, atl ,, 17/6 30 ,, atl ,, 37/6
2t06 ,, at2 ,, 27/6 50 ,, atl . 50/-
Converswn Umts for D.C. Sets on A.C. Mains, 40
waltts, N80 watts, 35/~
The follomng lines 5d. each or 5/« per_dozen:— 4.,
5- or 7-pin Baseboard or 4-, 5-, or 7-pin Chassls
Mounting Valve Holders, American Valve Hulders,
watt resistances, wire end every value; tubular wire
end Condensers 1,500 volt, every value up to 0.5,
3 amp. ; 2- or 3-point Swnchcs :  Cyldon Double
Trimmers ; 6yds Spstoﬂex. 1, 2or25 mm, | yd.
7-way Cal:ic ; 9t resin cored Solder H <. push-
back Connecting Wire ; 2in., Knobs. Any type and
quantity of Instrument Wire can be supplied from

stock.
P.A. AMPLIFIERS

PREMIER Super Public Address Amplifier, incorporat-
ing the new 6B5 Valve (see * Wireless \Vorld " July 15),
10-watt model, all A.C., enormous gain, phase mversmn,
£7 7s. hl!h valves ; 20-watt model, £10 10s, Suitable
Speakers in stock. Premier Solderxng Trons, 200-250
volts ; consumes 0.2 amps,

POTENT lOMETERS

1,000, 2,500,
5, 000 8,000, 10,000, 15,000, 25,000, 50,000, 100,000,
250,000, 500,000, 1 mew /- eac| 000, 10,00 0
15, 000, |00 000, 500 000, 1 meg. with’ switch, 2/6 each
Dual Potentiometers : 10,000 and 50,000 ; 5,000 and
50,000 ; 5,000 and 100.000 8 I0,000 and ‘00 000 ;
with swi(ch, 1/6 each.

METERS

British-made Moving Iron Meters. Flush mounting,
23" diameter, 0-10, 0-20, 0-30, 0-50, 0-100, 0-150,
0-250, 0-500 mxlhamps ; 01, 0-3 0-5 amps. * All read
A.C. and D.C., 5/9 each. Movmg le Mllhammeters,
B.E.S.A., first grade. 0-1 M.A,, 24" diameter, 18/6 ;
0-1 M.A. 3}” diameter, 22{6 Muluphers for same,
any range, 1/~ each. All Meters flush mounting
bakelite cases. Visual Tuning Meters 6 and
milliamp types, 5/~. Neon Tuners, 3/~ each.

COILS
ang Band Pass Screened Coils, complete
with switching and blueprint, 6/11. Lissen All-wave
2-gang Screened Coils. for Screened Grid Tuned H.F.
stage ; and Detector, 12 to 2,000 metres. Compléte
circuit diagram supplied, 12/6. Selective Tron Cored
Coils with circuit, 2;,1 1 each. Varleg Band Pass Aecrial
Coils, B.P.7, 2/9. Varley Band Pass Transformer,

Speclal Offer. Setof three Lissen Band Pass Screened
Coils with Switching. Utility 3-gang Condenser and
Illuminated Disc Drive, 4-valve Chassis and Valve
holders and blueprint, 14/6 the lot.
GRAMOPHONE MOTORS
B.T.H. Truespeed |rE]uctwn type, A.C. only ; 100~

250 volts, 30/~ ditto, 42/6. " Collaro Gramo~ |
100 250 volts,

Lissen 3-ga.

phone Um(, conslstmg of A.C. Motor
high quality Pick-up and volume control '] Collaro
Motor only, 30/-. Collaro Universal Gramophone

Motor, 100-250 volts, A .C., with high quality
Pick-up and volume control 67/6 laro Universal
Motor only, 49/6. Edison Bell Double Spring Motors,
including Turntable and all fittings, 15/-.

PICK-UPS
Cosmocord Pick-ups, with arm and volume control,
wonderful value, 10/6 each. Cosmocord Pick-up only,

fits any gramophone tone arm, 4/6

“20- 22, HIGH

165 & 165A, FLEET STREET E.C.4.

STREET, CLAPHAM, S.W.4.

CENTRAL 2833.

MACAULAY 2381/2

(Next Door to Anderton’s Hotel)

ALL POST ORDERS TO HIGH STREET, CLAPHAM.
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Miscellaneous Advertisements

e
Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face and/or capitals are charged
double this rate (minimum charge 3/~ per
paragraph). Display lines are charged at
$6/- per line. All advertisements must be
prepaid. Al communications should be
addressed to the Advertisement Manager,
“Proctical and Amateur Wireless,
8, Southampton Street, Strand, London.

RADIO CLEARANGE

63, HICH HOLBORN, W.C.1.

t TEL.: HOLBORN 4631,
FROWV NOW ONWARDS WE SHALL BE STOCKING
A COWPLETE AND COMWPREHENSIVE RANGE
OF AMEKICAN VALVES, AT MOST COMPETITIVE
PRICES.
5/6 TRIAD VALVES, OI-A, 24A, 27, 30, 31, 32,
33, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47,
53, 55, 56, 57, 58, 59, 71A, 75, 78, 80, 6AG, 1C6,
6F7, 2A3, 5Z3, 12A7, 6A7, 6C0, 6D6, 1273, 25Z5.
ALL THESE VALVES CARRY A 90-DAY GUAR-
ANTEE ANDFREE REPLACEMENTS, PROVIDED
THAD THE FILAMENT OR HEATER 18 INTACT
AND THE GLASS IS NOT BROKEN WHEN
RETURNED TO US: 5/C.
19 6 5-VALVE AMERICAN MIDGET SETS.
, Long and Short wave. Aeroplane Dial.
200 to 250 volts, A.C. or D.C. Amazing results. In
attractive leather-covered Cabinets, colours available :
dark brown or red.
15, 4-YALVE A.C. MAINS CHASSIS. 200 to
> 9250 Volts. By well-known proprietary
manufacturer. Mullard. Vaives. Band-Pass tuned.
Suitable for use with energised Moving-Coil Speaker.
Brand new.
105) 4-VALVE A.C. SET. 200 to 250 Volt=.
, ®* By well-known proprietary manufacturer,
Mullard Vaives, Moving-Coll 8peaker, Band-Pass

tuned, In handsome Walnut Cabinet. Brand new.
Boxed. H.P. terms can be arranged on application.
70 LISSEN 4-VALVE A.C. SET. Complete in
i Cabinet with Valves and P.M. Moving-Coil
Speaker. Aerial tested. Few only.
19, LISSEN BAND-PAS3 3 BATTERY SETS.
Complete in handsome Waluut Cabinets.
Iron-Cored Colls. Band-Pass Tuned. P.M. Moving-
Coil Speaker. Brand new.
55, LISSEN 4-VALVE A.C. CHASSIS. 200 to
% 250 Volts, complete with Valves. Aerial
tested. Few only. )
10, LISSEN 100 STATIONS SET. Compiete in
~ Cabinet, with Valves and Speaker, Aerial

tested. Few anly. ,
5q 6 FEW ONLY LISSEN ALL-WAVE 4's.
- Complete in Cabloet with P.M. Moving-Coll
Speaker. Brand pew.
15, FEMERGISED MOVING-COIL SPEAKERS.
“ 2,500 ohms. Made by well-known manu-
facturer, List price, 35/-.
19 *H P.M. MOVING-COIL SPEAKERS. Made
by  well-known manufacturers, This
seasoi’s model,  List price. 39/6.
32,6 COLLARO A.C. GRAMOPHONE MOTORS.
Suitable for 100 to 250 Volts, Drand new,
boxed.
2,6 LISSEN 2-VOLT BATTERY VALVES. 1?2
Metalised, brand new, boxed.
3/6 LISSEN 2-VOLT CLASS B VALVES. Type
BB 220 A. Brand new, boxed.
3 1 LISSEN 3-GANMG SUPERHET CONDENSERS
126 kje section. Complete with dial.
2,11 POLAR 2-GANG CONDENSER. 0.0005
" L Sention, unscreened.

10,6 SUPERHET AS-
[ SEMBLY. Comprising 3-Gang
Condenser. 126 k/c Osclllator Sectton. Set of Ganged
Superhet Coils with Switeh and two 126 k/c LF.

COMPLETE LISSEN
Superhet

Transtormers. A wonderful bargain.
2,1 LISSEN INTERMEDIATE FREQUENCY
TRANSFORMERS. 126 kics. Brand

new, boxed.

21

List price, 8/,
LISSEN TRON-CORED OSCILLATOR COJLS.

126 kefs. PFully screcued. Brand new,
Boxed. List price, 12/6.
BRYCE MAINS TRANSFORMERS.
sli‘p 250.0.250, 80 w.a., 2.0.2 Volts, 2.5 amps.,
. 2.0.2 volts, 4 amps., Shrouded.

9,6 350.0.350 Volts 120 m.a., 2.0.2 volts 2.5 amps.,

2.0.2 volt 4 amps. Shrouded.

11,6 350.0.350 Volts 120 m.a., 2.0.2 Volts 25
amps, 2.0.2 Volts 4 amps, 202 Volts

2 amps. Shrouded.

17,6 500.0.500 Voits 150 ma., 2.0.2 \:olts 2.5
amps.,, 2.0.2 Volts 6 amps.,, 2.0.2 Voits

2 amps.,, 2.0.2 Voits 2 amps. Shrouded.

8/1 H.T.8 TRANSFORMERS, 250 Volts, ¢0 m.a.,
2.0.2 Volts 4 amps.

17 6 DITTO. With ILT.8. Metal Rectifier,

ALL, THE ABOVE TRANSFORMERS ARE OF

FIRST-CLASS MANUFACTURE, BRAND XEW

AND CARRY MAKERS GUARANTEE,

5, UTILITY 3 GANG MIDGET SUPERHET

® CONDENSERS. With 110  L/c Oscillator

Section, fully screened.

2’1-5 BRITISH RADIOPHONE 3-GANG SUFER-
HET CONDENSERS, With 110 kefs

Oscillator Section, unscreened. Wonderful bargain,
Continued at top of column two)

(Continued from foot of column one)
2, 8 mid, and 4 mid. DRY ELECTROLYTIC
CONDENSERS, by well-known manufacturer.
450 Volt working, 500 Volt Peak. Brand new.
11,6 HANDSOME WALNUT FLOOR MODEL
CONSOLE CABINET. An unrepeatable
bargain,

1/11 LISSEN CENTRE TAP OUTPUT CHOKES.
Braud new, boxed. List price, 7s. 6il.
1,6 LISSEN INTERVALVE SMOOTHING CHOKES.
Brand new, boxed. List price, 'I'é(i.
1,11 LISSEN 3-GANG SUPERHET COiLs.
Mounted on basc, complete with Switch,
unscreened, Lrand new.

2/ PEAK 4 mid. PAPER CONDENSERS. 750
Volt test.
1 PEAX 1 mid. PAPER CONDERNSERS, 500 Volt
working.

1 4 mid. POST OFFICE TYPE MAINSBRIDGE

" CONMDENSERS. 250 Volt working.

Gd DRILLED METAL CHASSIS. 3 Valve type.
L]

sd 1 WATT RESISTANCES.
®  known mauufacturer.

6d TUBULAR CONDENSERS. All sizes up to 0.1:
s By well-known manufacturer.

2, 50 mid. 100 VOLT WORKING ELECTROLYTIC
“ CONDENSERS. In aluminium Cans.

HIVAC YALYES. Complete range in stock, send for

lists.

2,1 G.E.C. 110 K/ INTERMEDIATE FRE-
QUENCY COILS. Complete with two

Frimmers.

1, G.E.C. 500,000 ohms VOLUME CONTROLS.

With Switeh.
1,11 G.E.C. MANUFACTURERS L.F.
TRANSFORMERS.
LL ORDERS VALUE 10/- OR OVER,
CARRIAGE PAID IN UNITED KINGDOM.
ORDERS UNDER 10/- MUST BE ACCOMPANIED
BY- A REASONABLE AMOUNT OF POSTAGE.
NO ORDERS UNDER 10/- WILL BE DEALT
WITH UNLESS POSTAGE IS INCLUDED.

§3ADI0. CLEARANCE

, HICH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.

RECEIVERS, COMIPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

All sizes. by well-

TYPE

AUXHALL—Polar Midget 3-gang condensers,
straight or supcrhet., 8/9; Polar full vision,
hotizontal or Arcuate dial and drives, 4/6.
VAUXHALL.—PoIar station named seales,
horizontal dials, latest settings ; 1/9 each.
v.-\UXHALL.—Flnt, gheet aluminium, hard rolled,
18 gauge. 12in. x 12in., 2/6 ; 18 x 18, 5/-. Otlicr
sizes pro rata. L
AUXHALL.—Set manufacturers’ surplus, skeleton
type’ Westinghouse rectiflers, 11.T .8, 9/6 ; H.T.9,
I T.10, 10/- ; completc with fixing brackets ; Westee-
tora, W.4, W.X.6, 5/9.
VAUXHALL.—-ErIe Realstances and other well-
known makes. 1 watt types, all values, 6d. each.
AUXHALL.—T.C.C. clectrolytic condensers, &
mfd. and 4 mfd., 550 voit, 8/-; 600 volt, 2/ ;
450 volt, 2/5.
AUXHALL.—T.C.C. condensers, tubular, non-
inductive, 0.1, 6d. ; 60 mid., 50v. working, 1/6;
50 mid., 15v., 1/3; 0.05, &d.; 0.002, 0.0002, 0.001,
0.0001, 4d. each.
{ AUXHALL.—T.C.C. mica 0.002, 2,000 volt test,
10d. ; 0.00C1, 4d., 0.001, 0.01, 1/-; 1 mfd. Mains-
bridge. 1/3.
AUXHALL.—Centre-tapped, iron-cored LF. trana-
formers. Mounted ou bases, with terminals,
110 ke/s,
VA XHALL.—Colvern G.1, .2, G.3, or G.1, G.2
and G.8 superhet. type, 30/-; Colpaks, £2/4.
v‘\UXHALLA—-Vqume controls, KErie, Colvern,
Ceatralab, 2/-; with switch, 3/- ; all values, from
3,000 to 2 meg. ; Benjamin, class ** B " transformers,
1-14 to 1, 6/G.
AUXHALL.—B.T.H. Minor, 16/6 : Senior needle
armature, 29{; : Piczo-Electric, 33/9.
AUXHALL.—B.T.H. Truspeed  gramophone
motors, 30/-; Universal D.C./A.C., 47/6; tealed
cartons.
VAUXHALLA—COIInro 32 model, 32/6; Universal
model, 47/6; complete unit, A.C. 200-250v,,
first quality pick-ups and volume control, 48/-.
AUXHALL.—T.C.C., 200 nfd., 10-volt, 3/- ; Con-
tinental valve holders for Universal valves, with
terminals, 0d.
AUXHALL.—Clix valve holders, terminals, 7-pin
fd.; 5-pin 7d.,, W.B. 5-pin 43d.; baseboard
mounting, Gd. ; t paid 2/6 or over, or c.o.d.
AUXHALL UTILITIES, 163a, Strand, W.C.2,
over Denny's the Bookscllers. Temple Bar
0338, Send posteard for Hats free.

for
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RECEIVERS, COMPONENTS AND
. ACCESSORIES
Surplus, Clearance or Segondhand, efc:

OUTHERN RADIO'S WIRELESS BARGAINS,
ALL GOODS GUARANTEED - NEW AND
SENT POST PAID.
SPEAKERS.—Celestion Soundex Permanent Magnet,
- 11/- :  Telsen Permnanent Magnet Speakers, 16/-.
Telsen Units, 2/9.
ISSEN KITS, ALL NEW IN SEALED CARTONS
AND ' COMPLETE. With Specified Valves.
Lissen Skyscraper 3-Valve Battery Kits, 42/- each
(List, 77/6). Lissen BAND PASS 3-Valve Buttery
Kits, 62{6 (List, 99/6).
EEMARK SHORT-WAVE ADAPTOR KIT.
- Complete with all accessories for adapting set
for 14-150 Metres, 20/-. Supcrhet Short-wave Con-
vertor Kit, 20/-.
ULLARD M.B.3. THREL-VALVE BATTERY
SETS. Complete with 8 Mullard Peatode
Valves, Permanent Magnet Speaker, Battcries and
Accumulator. Contained in handsome walnut cablnet,
£5/7/6 (List, 8 guineas). In original sealed cartons.
G.E. . A.C./D.C. 8-VALVE RECEIVERS. Ring
Valves, Universal Mainz and Voltage. Com-
plete in exquisite Cabinet, ready to plug-ln, £3/19/6.
(Llst, £ZJ”’)‘ Not a midget.
OUSE TELEPHONES. A SPECIAL BARGAIN,
BRAND NEW ONE-HAND TELEPHONES.
Complete on stand, with or without Automatic Dials.
Cost £4 each to manufacture, 10/- each.
LIMINATORS.—Regentone 1935 Series. AC.
Mains, 200/250 volts, Type W3a, complete with
trickle charger, 39/6 ; Wla (less trickle charger—
carries 30 milliamps), 33/-. Wlc (less trickle charger),
30/-. Telsen Latest Model A.C. Eliminators with
21;17;(517 )charger for 10, 20 or 30 williamps, 45/- (List
ONDENSERS.—Lotus 0.0005.  Fully screened,
with trimmers, escutcheons. dials and knob,
3-gang, 11/-, 2-gang, 7/3. DYBLOCK SINGLE. 0.0005.
complete with all accessories, 4/-. TELSEN SINGLL
VARIABLE CONDENSERS, 0.0005, 2/3.
OILS.—Igranic Superhet Coil, set of four (1 Ose.,
» 2 LF. with Pigtails, 1 LF. plain). 9/- per set,
(List, 30/-). Varley Square Peak Coils, B.P.5, complete,
2/3. Telsen Iron-coro Coils, W340 midget size, 4/6 each.
THE following Telsen Components in original
sealed cartons at sacrifice priees :—
CE L.F. TRANSFORMERS.—5/1, 2/9 ; Binoeular
H.F. Chokes, 2{- ; . Btandard Screened H.F.
Chokes, 2/- ; ACE MICROPHONES (P.0.) with
Transformers, 5/- each. 'This Microphone can be used
with any radio set and is a very cfficient article.
“TTRUE-OHM ™ RESISTANCES. 1 watt wirc ends,
colour coded and marked; 86 on card, assorted
capacities, 7/6 per card.
MERICAN VALVES.—A full range of valves for
all American sets at 7/- per valve.
OUTHERN RADIO RARGAIN PARCELS.—
We are offering the following parcels of mixed
components at a fraction of their value. The items
comprise up-to-date Radio parts, new and perfect.
which are too varied to be advertised individually :-
5 / PARCEL.—Contains modern components,
~ valued at 20/-,including Resistances, Condensers,
Coils, Wire, ete. Circuits of modern Receivers included

with each parcel.
QOCUTHERN RADIO, 223, EUSTON ROAD,
D {near Warren Street Tube).
‘Phone : .

LONDON, N.W.1
Museum 6324.
OUTHERN RADIO Branches at 271-275, High
Road, Willesden Green, N.W .10 ; 46. Lisle Street,
;q\“ .; All Mail Orders to 323, Euston Road, London,
ANTED, good modern radio sets, parts, etc.,
spot cash paid ; exchanges; bring or send.—
University Radio Ltd,, 142, Drummond Street,
Euston, London, N.W.1. a
WESTERN Electric Microphoaes, 1/9 each, trans-
former to match, 1/3 Post free: and 500 clear-
ance lines, catalogues 3d. cach.—J. Bearfield, 105
Upper Street. London. N.1.
B.\NKI(UPT BARGAINS, List free. Alba mode!
21, 8.G., detector and pentode sects with M.C.
speaker and batteries, as listed £6/19/6, scaled eartons,
90/0. Burdoyne Fury, 4v. A.C./D.C. sets, £4/17/6.
Ormond Class B 3v., complete, 65/0. Kolster Bramies
19gns. A.C./D.C. 7v. model! 383 superhets, 10 uns.
Truphonic latest all-wave 5v. A .C./D.C. superhets, £10.
Hizhest allowances fn part exchange on Mullard Gv.
A.C./D.C. superhets and MB3A battery sets. Get my
offer. Cossor D.C. 8v. 8.G. sets, complete, £4/7/6.
Large stoek valves, and components, motors, elimina-
tors, speakers. Get my quotation for anything radio.
—Butlin, 6, Stanford Avenue, Brighton. Preston 4030.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

LL-WAVE A.C. Five, £0/9/0. Novo Radio
8t. John Street, Newcastle-on-Tyae 1.

OMEE CONSTRUCTORS of Colis, Chokes and
Transformers should send for lists,—Lumen
Eleetric Co., Litherland. Liverpool 2t.

SHORT wWAYE on a crystal set. | Full buiding
instructions and crystal 1/2 Rost paid.—Radiomail,
Tanworth-in-Arden, \Warwiekehire,

LL gbods advertised In last week’s- issue still
available.
\X/ARD, 46, Tarringdon Strect, London,  E.C.4.
| Telephone : Holborn 9703.

HULBERT for Qunality Surplus Speakers. All
Music Lovers should write for List of amazipg

bargains. Prices from 8/6 brand new. Made by best

l‘:‘?own British maker.—Ifulbeit, 6, Condult Street,
I

LCO ELIMINATORS AND CHARGERS. 4 H.T.
taps.  120/150 v, 20/30 m.a., 18/- With
charzer, 25/-.  Charger alone, 7/0, { amp., 1l/-.
Westlngl_)ouse rectifiers, Years guarantee. Complete
Details tree.—P & D. Radio, 1, Goodinge Road ,N.7°
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BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NT.  Manager, G2AK. Stafled by
experienced transmitting amateurs. Obviously we
can serve you better,
CAUTION: Beware of coilforms, cte., moulded in
cheap bakelite. Our coils and formers are guaran-
teed efficient.
-PIN interchangeable short-wave coils; set 3.
Cover 15-100 metres, latest ribbed former, 7/9.
ILIN. riblied short-wave cotl forms: valveholder
2 type, lolcse, 4-pin, 1/6. 6-pin, 1/9. Threaded
for winding, 2d. extra.
TILITY 8/6 microdise dials, fitted famous micro
1 high reduction, only perfect short-wave dial,

HORT-WAVE H.F. chokes, 9d. Wireless World
states : *“ Very efficient—100 to below 10 metres.”’
UT[L_ITY microvariables 15, 40 mmfd., 1/-; 100
mmfd., 1/3; 465 ke/s litz wound LF.’s, 5/6.
RADIOPHONE super ceramic insulated short-
wave condensers, .00016, 8/6 ; series cap, 3/9.
ONTINENTAL A.C. valves, 4/6, VMPT, HPT,
VMSG, ACSG, ACH, ACHL, PT4. Most Ameri-
can types, A.C.Pen., 5/6.
V. types, H.F. detector, L.F., 2/3; LI2, P2, 2/9;
Supower, 3/3; VMPT, HPT, 5/6; Clasz B, 4/6
8.6., VMS@, 5/-.
BARGA[N parcel value 30/-, containing binocular
HFC, 4 750v. test condemsers, & resistances,
4 valveholders, .0003, .0005 variable, electrolytic
tlrg;ldenser, ete,, 5f-. Traders’ parccl, £4/10/0 value,
(QPECIAL. Sct Lissen 3-gang superhet coils, two
Lissecn I.F.’s, 3-gang superhct condenscr; value
63/- for 10/-.
ABINETS. Climax horizontal set and speaker
cabinets, 2/11. Vertical, 3/9. Part postage 6d.
extra, Ekco chromium set stands, 12/6.
ELSEN 7/6, Ace transformers made for leading
company, boxed, 1/11.
ALL-BEARING air-spaced condensers; World’s
finest manufacturers 4-gang, 3-sang superbet,

T.C.C., Dubilier, ete., 0.5, 0.25, 0.1, 0.02, 0.005,

STOUNDING offer clectrolytic condensers, 444
mfd. (separate) 500v., working, 1/6. 8-+8 mfd.,
3/6; 8416 mfd., 3/11,
ENUINE 15/6 Frost potentiometers, wire-wound,
tapered, 10,000 ganged to 50,000 ohms, 1/6.
ISSEN 2-gang coils, 12-2,000 metres, switched
and screened, nothing else required to convert
SG3 to all-wave, 12/6.
TSSEN 3-gang bandpass superhet coils, 4/6 ; 3-gang
+ bandpass Tuned grid, 6/11. All with circuits.
MPLION, 3/6; screcned H.F. choke, 1/11; Iron-
cored binocular, screened, 2/3. Climax binocu-
lar, 1/3. Telsen, 1/11.
TILITY 2-gang .0005 Uniknob with large disc
drive, 3/11. Ditto, single, with dise, 2/3.
ISSEN 80hy., 40 ma., chokes, 2/-; 20 hy., 100 ma.,
2/11. Lissen climinator chokes, 1/3.
GRANIC tapered potentiomecters #-meg., 1-meg.
with 3-point switeh, 2/-. Centralab, }-meg.,1/6.
2 GROSS roundhead woodserews, assorted, 9d.
Solder tags, 6d.; resincore solder, 9ft., 6d.
PUSHBACK connecting wire, ready tinned and
sleeved, 6yds., 6d. IHeavy, for heaters, 9d. -
CREENED iron-corcd sclective dual-range coils,
with reaction ; circuit dlagrams, 2/11,
ON-INDUCTIVE tubulars, 1,500 v., 0.01, 0.02,
0.04, 0.05, 0.1, 6d.; 0.2, 0.25, 8d.; 0.5, 9d.
LISSEN G-way battery lcads, with pluge, €d.
Belling-Lee safcty mains plug and socket, 6d.
RANSFORMERS B.T.H. speaker ; snit all moving
coils, 2/11. Manufacturers push-puli, 1/11.

1/11.
NON-INDUCTIVE condensers by leading makers,
3d

"USES, Telsen 4-amp., 1-amp., 3-amp., 2d. Telsen,
100 ma., 2d.
"TPELSEN latest differentials,..0003, 1/3; .00015, 1/-.
( l"ECIA L. Four assorted Telsen grid-leaks, 5d.
twelve varlous wire-ended resistances, 2/6.
l\ ILLTAMMETERS ; flu:h 28in., 5/9; 2%in., 6/9.
.C.C. cte., bias electrolyticz, 50 mfd., 50 v., 1/9
25 mfd., 25 v.. 1/3; 15 mid,, 100 v., 1/-; 6 mfd.,
S50 v., 6d.
RADIOMART
stamp.

Catalogues ; general, catalogue gives hundreds of
bargains ; short-wave illustrated cataloguc also gives
131d. Pair 3d., post frce.

THE SQUARE DEALERS
19, John Bright St., 22, Summer Row ; mail-orders . 44,
NEW RECEIVERS, COMPONENTS
, AND ACCESSORIES
LARION VALVES.—All brand new; battery types

Radiogrand transformers, 2/9.
All ranges above 25 m.a., visual tuning, 6/9.
Orders over 6/- post free. Enquirers must eaclose
diagram of efficient transmitter and receiver; each
Holloway Head, Birmingham. Telephone: Midland 3254.
2-voit, H.2, HL.2, LP2 1/9; super power,

P.2, 2/6 ; screens and L.F. pentodes, 3/9; A.C. maling,

4-volt, 1-amp., general purpose, 3/3; power, 4/-;
serecus and L.F. pentodes, 4/6; full-wave rectificrs,
3/6; postage pald, cash with order, or C.0.D, over
10/-,—Clarion Valves, Dept. 2, 885. Tyburn Road,
Erdington, Birmingham.

~PRACTICAL AND

o
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SPOILING ’
YOUR LISTENING:
i A child of 5 could fix the “In-
ductor.” Just fix end of lead-
in to X terminal and other terminai
to aerial socket on set. No soldering, no

alterations—it goes outside set.  Inter-
ference, oscillation, * jamming,” hum
and all unwanted noises cease imme-
diately, giving clear mellow tome. All

makes of sets without exception will be
improved with one of these. No upkeep.;
Lasts f?lr ever. Thousands of t_Lest,imonials
received. Price 1/- only post free. Money
POSTTREE  pack if dissatisfied. Send to-day to

AIRCRAFT PRODUCTS, LTD. (Dept. P.W.L2),

89, New Oxford Street; London, W.C.1.

"ENG!NEERING _
=1 OPPORTUNITIES

FREE!

This unique Hand-book shows
theeasy waytosecure
A.M.I.C.E,, AMIDMech.E,,
A,MI,LE.E.,,A.M.I.A.C,
AMIWT, AMILRE,
similar quaiifications.
WE GUARANTEE—
‘**NO PASS—NO FEE.”

Details are given of over 150
Diploma Courses in all branches
of Civil, Mech,, Elec,, Motor,
Aero., _I‘tadio g_ngl T(i}lemion

P
i/ ENGINEERING
| OPPORYUNITIES
P EEee

:
and

== . ment E: ete.
Write for this enlighteniug Hand-book to-day FREE and post free.
British Institute ‘of Engineering Technology.

409, Shakespearc House, 17, 18, 19, Stratford Place, W.1.

CIVILSERVICEVACANCIES

Age Limits 15—26 ; Either Sex.
Commencing Pay 15/- to £7 14s. per Week.
No Experience Required.

FREE GUIDE

The 1936 Edition of our Civil Service Handbook
is now ready for distribution. Those desiring
Py details of Openings, Age
1936 GUIDE TO Limits, Pay, Promotion and
CIVIL SERVICE Entrance Examinations for
VACANCIESY\ all branches of the Service
(Taxes, Customs, Post Office,
Clerical, Engineering, L.C.C.,
Kunicipal, ete.) are advised to
apply for this frce Handbook
immediately.

B.T.I. (Dept. 113),
356, Oxford Street. W.1.

MMATEUR WIRELESS i

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearanca or Secondhand, ets.

RADIO and ENGINEERING SUPPLIES.
RADIO and ENGINEERIMNG SUPFLIES.

A TTENTION to all Orders within 48 hours,
SATISFAGTION Guaranteed or Money Refunded.

HORT-WAVE Condensers, 0.0001, 0.00015¢ 0.0002,
0.00025, 0.0003, 0.000%, With "Stow - ke Bz
Drive, 2/-; Quality Two-pieee Dial, 1/-. )
SH?JET-WAZ‘/IEJE CSOitl,s’ fltal;22 metres, 20-44 m., 40-
m. 3 Set of three, 7/6; 4-pi " i
standard holder. e
ERl(l;:dBesistances, 1-watt type, all values to 2 megs,,

CHOK'ES, Short-wave H.F.,
ALVE Holderer Giix i
olders, Clix cliassis mounti 5 3d.;
Vof.;g’m e ; ing, 4/5 pin, 3d.;
RING Irons, Electrie, 200-250 volits
SISSbEiE’ léll; Su er{oi Quality, 2/11, R
creene ntermediate Band-P: ‘rans-
S,
T.C.C. Dry Electrolytic, 8
C 450 volt., 2/5. ) 4 e -
ELIM!NATORS, Supcrior Quality, Guarantced 12
months (Westinghouse Rectifier), 200-260 voits,
40-100 cycles, Output 150 volts at 30 milliamps,
Tappmg; at 150, 90, 60 volts, 21/-; With 2-volt
3-amp. Trickle Charger, 32/6. Carriage 1/- extra.
ORI!!OND 0.0005 Condensers, fully Screened with
J‘rlmr_ncrs, boxed, 1/11.
POLAR Midget 2-gang Condensers, Latest Type, 8/-.

AIRPLANE Dials, Square Type, 4/G.

H.T.s. Transformers, 200 volts, 60 ma., 2-0-2 volts,
4 amps., 8/-. ;

DITTO, with H.T.8 metal rectifier, 17/-.

WESTINGHOUSE Rectifiers, Skeleton Type, H.1.8,
9/G; H.T.9, 10/-.
HIVAG Valves, Coinplete Range. Send for Lists.

AMERIGAN Valves, any type, 4/6, all Gunaranteed.

AERODYNE ‘ Drake ” Band Pass 4-Valve 200-250v.
™% A.C. Listed £10/10/0. OQur Price, £5/7/6. Car-
riage extra.
TRI}‘DEt Enquiries. Send stamp for Latest Trade
ists.
RADIO and ENGINEERING SUPPLIES, 88, Edgware
Road, London. Phone: Pad. 8652.

HEADPHONES. Brown, G.E.C., Western Electrie,

Siemens, Sterling, B.T.H., Nesper. 2,000 ohms,
2é6. 4,000 ohms, 5/-. Postage 6d. Guaranteed.—
Kodesh, 56, Barusbury Street, London, N.1.

Superior Low-loss,

MiISCELLANEOQUS

ALVES.—By well-known manufacturer. Com-
plete range of Battery, A.C. Mains, Rectificrs.
Brand new stock with six months guarantee. 2 volt :
Detcctor, 23, I'ower 2/9. Screen Grid, Pentode, H.F.
Pentode 5/-. Write for other prices to: Dulei Elec-
trical Co., Ltd., 7, Lizard Strect, London, E.C.1.

PATENTS AND TRADEMARKS.

KI_\'GS PATEXT AGENCY, LTD. (Director: B. T.

RKing, C.I.M.E., Regd. Patent Agent G.B.,, U.8.A.

and Canada). Advice, Handbook and Consultations free.

50 years® refs,—146a, Quoen Victoria Street, E.C.4.
‘Plione: City 6161.

MISCELLANEOUS

manufacturers included at the kit price to initial
purchasers of one of our new low-priced home con-
straction kits,
o IR CUB,” Short-wave, 19-55 metres, band-

A spread, 12/6. All-wave, 10-2,000 metres, 18/6.

“Little Scout,” short-wave bandspread III,
16-556 metres, 22/6. “ Straight”’ Super III, 180-2,000
metres, 15/6. Short-wave adaptors, 10/6. Every kit
complete with metal ¢hassis and sundries. LEVERY
KIT WITH VALVES, a real double bargain; order
carly and sccure. Cash or C.0.D. post 1/-. Enclose also
3d. stamps for complete component lists. .

NGLO AMERICAN RADIO DISTRIBUTING
A CORPORATION (Dept. 9), 1, Lower James
Street. Piceadilly Cireus, London. W.1.

SUITABLE volves for each kit by well-known

ICROPHONE :—Eitsel P.A. Stand, transformer,
Vol. Control, 55s.—Radcliff. Ascot 484.

OU CAN USE YOUR SPARE TIME to Start a
Y Mail Order Business that quick'y brings you a
fall-time income, Foliow the lead of “thers who are
averaging £12 per week net profits, et away from
a drudging routine job—join the big-moncy class.
No previous experience necessary LIew pounds capital
only needed. No samples or outfits to buy; no rent,
rates or canvassing. New method makes success
certain. Write today for FREE BOOKLET to
Business Service Institute (Dept. 616¢), 6, Carmelite
Street, London, E.C.4.

“1 ARCONIPHONE Eliminator, output 200 volts,
60 milliamps, 4 volts, 3 amps., 25/-.

EPOGH 66 Speaker and Eliminator, 25/-. Experi

! menter’s parcel, 25/-.—IJson, 120, Ashville Rd.,

EPAIRS.-—Moving Coil Speakers. Complete Re-

winding Service for Transformers, ete. Receivers
Repaired. Trade Discount.—Weedon’s Radio Repair
Service, 262, Romford Road, London, E.7. Mary-
land 1782.

NIVERSAL Radio Bargains.—Celestion Soundex
Moving Coilg, 9/11. Cosmocord Pick-ups with
Arm and Volume Control, 9/11. Goldring,. ditto, 8/11.
Ace Mikes, 4/11. Telsen Speaker Units, 1/11. 8 Gn.
Battery scts, complcte for 5 Gus. 12 Gnp. Unlversal
Mains Superhets for 7 Gns. All brand pew and in
original cartons. Thousands of other bargains, Stamp
for lists.—" UNIVERSAL,” 94, Grove Vale, East
Dulwich, S.E.22.

EPAIRS to Moving Coll Speakers, Cones and Coils
fitted or rewound. Tields altered. Prices
Quoted including ILliminators,  Loud-speakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/- Post
Free. Trade invited. Guaranteed.  Satisfaction,
Prompt Service. Estimates Free. L.8. Repair Service,
5, Batham Grove. London. 8.W.12. Battersea 1321.

FREE ADVICE BUREAU

COUPON

This coupon Is available until March 14,
1936, and must be attached to all letters con-
taining queries.

PRACTICAL AND A%.IA'{;EUR WIRELESS,

7/3/36.
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THE BRITISH
LONG DISTANCE
LISTENERS' CLUB

Join This Great New Organisation
For Radio Enthusiasts

Amateur transmitters pioneered the
short waves which have revolutionised
broadcasting and made high-definition
television possible. Why not join the
growing band of short-wave and long-
distance listeners who are getting so
much enjoyment from short-wave re-
ceiving ? Join the British Long Distance
Listeners’ Club and get a new thrill from
radio. MEMBERSHIP IS FREE.

Advantages of Membership

(1) No enrolment or mem-
bership fees.

(2) Organisation centred in
Great Britain.

(3) Standardised log-books
and verification sheets
and badges available
for members at reason-
able prices.

(4) Monthly report in
 Wireless' Magazine.”

(5) Interchange of ideas
with fellow-members.

(6) Members 1n same dis-
trict placed in touch
with one another when
desired.

(7) Special meetings and
visits to be arranged.

(8) Monthly problems for
short-wave listeners.

(9) Members® competitions
and numerous other
advantages to be an-
nounced.

SEND THIS ENROLMENT
FORM OR A PCST CARD TO

The Secretary, B.L.D.L.C., 8-11, Southampton:
Stre~t, Strand, London, W.C.2.

SR i L

HHHRIATIRIER s IIIHI[III 1T

e,

1 wish to enrol my name as membér of the British Long Distance

Listeners’ Club, it being clearly understood that no financial obligation
is thus incurred. I am interested in long distance llstuung and

*have a
have not short wave receiver at present in use.

I am specially interested in
*Medium-wave
*Short-wave
*Ulira-short-wave

I

listening.

FulliNaggee.. .. ... .. Kooucavean. o, waood o SODIRR I cacad e
(Block letters).

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

P, Wireles
|Illl|||1l|||lIIIIHHI/""':::ﬂllIIIIlllllllHIII|'|||||||l||l]|||||l||“]||||||I||l:. IS T T TS

i

=l
<

Published every Wednesday by GEORGE NEWNES, LIMITED, 8-11, Southampton Street, Strand, London, W.C.2, anid Printed in Great ™ritain by THE NEWNES &
PEARSON PRINTING C0., LID., Exmoor Street, London, W.10. Sole Agents for lustralia and New Zcaland : GORDON & GOTCH, LTD.

g

March 7ih, 1936

CYCLISTS—MAKE SURE-OF THIS!

£50 FATAL ACCIDENT
BENEFIT

THE MOST GENEROUS
FREE INSURANCE EVER
OFFERED TO CYCLISTS!

Fill up the. Forms TO-DAY in

THE SPLENDID NEW CYCLING WEEKLY 1

ZorgeN e ra 0 VERY WEDNESDAY

South Afri.. CENTRAL

NEWS AGENCY, LTD, "Practical and Amateur Wireless can be sent to any part of the World, post iree, for 17s. 8d.' per annum; «ix months 83, 10d.
Registered at the General Post Office as a newspaper and for “the Canadian Magazine Post.



