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A NEW TABLE
SUPERHET RADIOGRAM

COSSOR
THIS new table model A.C.

Mains Superhet Radiogram
incorporates all the refine-

ments of full-sized instruments.
A Compensated Anti - fading
Circuit holds all worth - while
programmes steady at any pre-
determined volume. Single
knob tuning ensures simplicity
of operation.

Well in keeping with its modern
ci,cuit is its gramophone arrange-
ments. A silent electrically driven
motor with 1 2 -in. turntable takes
the largest standard records, and
is fitted with automatic stop. An
8 -in. Energised Moving Coil
Speaker gives superb reproduc-
tion at ample volume on both
radio and records. But go to
your usual wireless shop and
hear it for yourself.

0

Alect icatton :
With Cossor Pentogrid Frequency Changer, H.F.
Pentode Intermediate Frequency Amplifier,
Double Diode Triode Second Detector -Amplifier
and Power Pentode Output. Heavy-duty
rectifier. Special compensated Anti -fading
circuit. Large illuminated scale calibrated
with station names and wave -lengths. Scale
changeable in the event of wavelengths alter-
ation. Single knob tuning. Latest pattern
8 -in. Energised Moving Coil Loudspeaker.
Combined Radio and Gramophone Volume
Control. Four-way switch. Variable Tone Con-
trol, Silent Induction Motor. l2 -in. Turntable,
Speed regulator, automatic stop and high-
grade pick-up. Magnificent walnut cabinet
19t -ins. high, I51 -ins. wide and 14t -ins.
deep. For A.C. Mains only, 203/250 volts
(adjustable), 50,40 cycles.

PRICE 15 GNS.
HIRE PURCHASE TERMS :

12 months :-30/- deposit and 12 monthly
payments of 26/6.
18 months :-30/- deposit and 18 monthly
payments of 18/6.

THIS COUPON BRINGS FULL DETAILS

To A. C. COSSOR LTD.,
Melody Dept.,

Highbury Grove, London, N.5.
Please send me free of charge, literature giving
full particulars of the new Cossor Table Super -
het Radiogram Model 737

Name

Address
PEAL,. a/4/36

L.182.
,C2Q 8721
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ROUND the WORLD of WIRELESS
Marseilles P.T.T.
IT is now reported from Paris that the

official opening of the new high -power
station at Realtor will take place towards
the beginning of April. The transmitter
is already on the air, and the power will be
gradually increased from 30 to its ultimate
100 kilowatts.

Another Newcomer
RADIO MARCONI, a new station in -

' stalled at Bologna (Italy), will be
formally inaugurated by Signor Mussolini
on April 21st.

Another Radio Conference in Sight
THE next meeting of the U.I.R. (Union

Internationale de Radiodiffusion) to
deal with intercontinental and other
broadcasting matters will take place at
Lausanne -Duchy during the period June
22nd-July 1st, 1936.

Germany's Synchronised Trans-
mitters

THE result of using the Berlin channel,
during the period March 2nd -7th,

for broadcasts through the Berlin, Breslau
and Heilsberg transmitters, has proved an
unqualified .success. , There is, therefore, a
possibility that at a future date, in order
to secure two exclusive channels, the
stations may return to this common
wavelength.

'Belgium's New Broadcasting House
IN view of the possibility of establishing a

television programme service in Brussels,
the new radio headquarters at Ixelles are
to be extended far beyond the original
plan which provided for eighteen studios.
The building may be ready by the end of
1936.

Short-wave Station for Syria
SUBSCRIPTIONS are to be raised by a

group of wealthy Syrians resident in
the United States of America, to provide
the necessary capital for the installation
of a powerful short-wave station in the
French mandated territories of the Levant,
in order that programmes from the home-
land may be broadcast overseas. The site
of the transmitter would be Horns, to the
north-east of Beyrouth.

Relays from the Far East
ON one or two occasions listeners on

short waves have picked up Chinese
programmes relayed through the N.B.C.
or C.B.S. network. In the not -too -distant
future, we may be given samples of radio
programmes broadcast by the Shanghai
stations, as the B.B.C. may be given
opportunities of taking these when the
radio telephony system between London
and China is opened.

B.B.C. Interval Signal
THE ringing of the bells of St. Mary,

Cheapside, which constitute the
interval signal, will shortly provide more
melodious sounds, as a new record has
been made for the purpose. Since the
last recording was carried out several of
the bells have been replaced.
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World Programmes
AS an outcome of the recent U.I.R.

Conference at Paris, European
listeners may expect to be given, at frequent
intervals, broadcasts from more distant
countries than hitherto. Arrangements are
already being made for the first transmission
in this series to take place in September
next. It will be furnished by the United
States. This broadcast will be followed
at later dates by relays of programmes from
the Argentine Republic and the Belgian
Congo.

An Alternative to Motala

INTERFERENCE
on the long wavesI

renders reception of such stations as
Motala and Warsaw occasionally very fitful.
As a rule broadcasts through Stockholm
are easier to hold. Better still on many
occasions are the signals obtainable through
Horby, 265.3 metres (1,131 kc/s). Such
relays as Goteborg and Sundsvall are
unreliable inasmuch as the stations share
channels with, respectively, Algiers and
Rabat.

The Swiss Signature Tunes

NO
difficulty should be encountered in

identifying Monte Cener i (257.1
metres, 1,167 kc/s), in view of its peal of
five bells and the fact that all broadcasts
are in the Italian language. From Sottens
(443.1 m., 677 kc/s) announcements aro
made in the French language ; if from the
Geneva studio a short musical phrase is
played, if from Lausanne, four chords only.
From Beromuenster (539.6 metres, 556 kc/s)
German only is heard. The transmitter
takes its programmes from Berne, Zurich
and Basle, and different interval signals
are used to 'denote origin of broadcast.
Berne adopts a musical box, Zurich a
carillon, and Basle Westminster chimes.
Each Swiss station therefore possesses its
characteristic signature tune.

Siam Calling
AREPORT from British India states

that a new transmitter has been
installed at Bangkok (Siam). Under call
letters HS7PJ, it broadcasts on 400 metres
(750 kc/s) with a power of 15 kilowatts
every Wednesday and Saturday from
G.M.T. 14.00-17.00. The station has taken
over the duties of the one originally
installed in the Royal Palace at Phya Thai.

South African Stations
BY a recent Parliamentary vote, the

Broadcasting System is to be taken
over by the Union of South Africa. The
network involved includes transmitters at
Grahamstown (535.7 metres), Capetown
(500 metres), Johannesburg (465.1 metres),
Pietermaritzburg (430 metres), Durban
(400 metres), Bloemfontein (371 metres),
and Pretoria (315 metres). ZTJ, Johannes-
burg, is the most important station ; it is
rated at 15 kilowatts.
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ROUND the WO
Recital at Cheltenham College

MARIE HALL, the violinist, wire has
toured most parts of the Empire,

and Philip Taylor, music director and
organist of Cheltenham College, give a
recital from this well-known public school.
This programme, which will be given from
the Midland Regional on April 8th,
will also be broadcast to the Empire.

" The Lady of Shalott "
ON April 8th this cantata for

women's voices is to be sung
by the B.B.C. Midland Chorus,
accompanied by a string orchestra,
led by Norris Stanley, and with
Edgar Morgan conducting. It has
been broadcast once before. Chris.
Edmunds, whO wrote it, was a mem-
ber of Sir Granville Bantock's com-
position circle at Birmingham. He
is the composer of four operas, an
octet, a pianoforte quintet, and
orchestral and vocal music. In
the early days of broadcasting in Bir-
mingham, he was attached to the
station as Chorus Master.

Songs of the Open Country
THIS programme of songs for the

-Easter week -end will be given
by Charles Dean, the Birmingham
barione, and the B.B.C. Midland
Singers, conaucted by Edgar Morgan.
Mr. Dean. first broadcast in the days
when Birmingham had its transmitter
at WittoT Later in the evening there
is a proJanpue of records, entitled
" teliday Mood," 1evised And
prise r.tefl by Robert Tredirinick:

" ster Cruise.
L'ASTE11. ise " is described as

"A Perkmally Conducted
Revue ' by Gerald Morrison, and will
be broadcast on April 8th. Listeners
will be able to imagine themselves as The Carlyle Cousins, well known to broadcast listeners, no

being taken musically from Northern another elc4e rnmpanion !heir new Pye T. 10 all -ware re

Ireland to the South of England, to
the Continent, and back again. Gerald
Morrison, the popular manager of the
Empire Theatre,  is the author of this
revue, and it contains malty attractive
numbers, whose settings successively build
up an Easter cruise on a very fascinating
route.

April 4th, 1936
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Harry Hemsley will compere the other
items, which include variety acts, songs,
and instrumental items.

PARAGRAPHS

CLOSE HARMONY

Paul Robeson
THERE has always been considerable

interest in Northern Ireland in the
remarkable voice of Paul Robeson, but
this interest has been greatly stimulated
by his recent visit during which he gave
rec1itals in Belfast and Londonderry. On
April 10th a gramophone recital of Paul
Robeson's Spirituals will be broadcast, and
there is little doubt that many listeners
will be glad to welcome such a pro-
gramme.

" Party Pieces "

"pARTY Pieces, or Obliging the Com-
pany " is the title of a programme

based on some of the old Victorian parties
' when all the musical guests were expected

to help to entertain. " Party Pieces "
will be heard on April 7th, when David
Kean will give a burlesque monologue,
George Holloway a sketch about Henry
Morgan, which has been specially written
for the occasion by Cyril Roberts, and

PROBLEM No. 185.
Hollis had been told that an energised

moving -coil speaker would give better quality
of reproduction than his permanent magnet
model, so he decided to fit one in his ails:pains
set. As the H.T. current consumption of the
set was 60 m/A, he chose a speaker that
required an energising current of this value
and connected its field winding in the common
H.T + lead in the usual manner. He found,
however, that the substitution caused a
reduction in the volume and the quality was
inferior to that obtainable from the P.M.
model. Why was this ? Three books 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 St., Strand,

; London, W.C.2. Envelopes must be marked
Problem No. 185 in the left-hand corner,
and must be posted to reach this office not i
later than the first post Monday, April 6th,
1936.

. a

Solution to Problem No. 184.
L.F. instability in a push-pull output stage is

generally due to the use of unmatched valves, and may
be cured in most cases by connecting a resistance of
approximately 50,000 ohms between the G.B. terminal
of the input push-pull transformer and the lead nor-
mally joined between this terminal and the H.T.-
or G.B.- line.

The following three readers successfuly solved
Problem No. 183, and books are accordingly being
forwarded to them :-

R. S. A Larmuth, Lost Horizon, Styal Road,
Heald Green, Cheshire ; Frank Johnson, 52, Amos
Ave., Newton Heath, Manchester; A. W. Edwiug,
25, Oak Hill Crescent, Woodford Green, Essex.

LESS (contd.)
Bristol Choir and Trio

THE Choir of the Bristol Musical Society,
conducted by Graham Harris, and

the Bristol Chamber Trio will give a concert
from the studios on April 8th. The Bristol
Musical Society was formed in 1934. Its
conductor, Graham Harris, was for twenty-

one years a pupil and constant
friend of the late George Riseley.
Mr. Harris is also conductor of the
Bristol Royal Orpheus Glee Society,
Bristol Ladies Choir, and Bristol
Co-operative Choral Society, as well
as organist of Christ Church, Clifton.

" Caesar's Friend "
THIS play by Campbell Dixon and

Dermot Morrah was broadcast
last August ; it is being especially
revived for Good Friday, as it deals
with the events surrounding the Trial
before Pilate. The Northern Reper-
tory Company will again provide
the players, under the direction
of Bladon Peake, who went to
Northampton from the Abbey Thea-
tre, Dublin ; he was formerly at the
Crescent Theatre, Birmingham. The
broadcast is from a studio, and the
producer is Howard Rose, who in
April exchanges with the Midland
producer, Owen Reed, for three
months. The Repertory movement
at Northampton is now in its ninth
year. Another Midland programme
for Good Friday is a Chopin
recital by Michael Mullinar, the Bir-
mingham pianist and composer.

Game Fishing
APPEALING' especially to fly

fishermen, but also by their pic-
torial quality to the general listener,
a series of fortnightly talks are to -
be given in the Midland. Regional
programmes. They will describe fly-
fishing on stretches of river which

u) have are accessible by Midland townspeopleceiver in a week -end. The first, to be
broadcast on April 7th, is designed especially
for Easter, and is entitled " Welsh Week -
End." It will be given by L. C. Hill, a
Birmingham business man who has been an
enthusiastic fly fisherman for fifteen years.
There will be one talk on salmon ; the
other half -dozen will deal with trout in
Shropshire, Herefordshire, a Welsh stream,
and also on the Dove, which Walton and
Cotton loved.

Under the Greenwood Tree "
THOMAS HARDY'S great novel of

Wessex, " Under the Greenwood
Tree," has been chosen by Cyril Wood as
the first to be adapted as a radio play to
represent the country of Dorset. Auditions
have been going on for some time with a
view to finding just the right people for
Hardy's story, and it is hoped that sufficient
people who are Dorset bred and born will
be found for all dialect parts so that the
cast for Under the Greenwood Tree," to
be given in the Western Regional pro-
gramme on April 4th, will be representative
of the whole county. The carols which
every Dorset man associates with " Under
the Greenwood Tree " will be likewise
sung by Dorset voices, and care is being
taken to ensure that the musib of the
carols is as faithful to tradition as the
dialect in which they will be sung. This
play should be worth hearing.
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The reader may ask why two L.F.
pentodes are used instead of the more usual
S.G. and triode valves. The answer is that
this type of valve has been found most
satisfactory in the circuit illustrated. For
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SUGGESTIONS for a
SIMPLE PORTABLE
A Number of Ideas for the Construction of Inexpensive Porta'Dle Receivers
are Put Forward in this Article, and Details are Given of a Two -valve Reflex

Arrangement which can be Built from Standard Parts

AT this time of the year most con-
structors give some thought to the
question of building a portable set

of some kind for the coming spring and
summei. Complete constructional details

220
HP T

HFC /

MOB

-I--

of at least one portable receiver will later
be given in this journal, but there are
probably many readers who would like to
make a simple type of portable to their
own design. It is with the object of
catering for these that the present article is
being written, and the purpose is not so
much to supply full constructional particu-
lars for any one instrument as to make
suggestions which may be applied to almost
any type of receiver using standard
components.

It is, of course, possible to obtain special
midget components and valves which are
ideal for use in the construction of a really
modern portable set, but there are no doubt
many readers who would prefer to make use
of odd parts which may be on hand. In
any case, a set can be made up in this way,
and it can then be modified at a later date,
after the preliminary experimental period,
by obtaining special midget parts.

Besides, the initial experiments will give
an indication of the type of circuit which
is most likely to prove suitable for the
particular requirements. Afterwards, a
new and more refined receiver can be
assembled without there being any mis-
givings as to the kind of results which should
be obtainable. The complete holiday port-
able can then be built as a result of the
experiments which have been made.

A Two -valve Reflex
A circuit of rather unusual form, but

which has proved very satisfactory iu
practice, is shown in Fig. 1. Two high -
efficiency low -frequency pentodes are used
in a reflex circuit, and this combination is
very e,smomical and can be operated quite
well from low -voltage H.T. batteries, whilst
full advantage can be taken of the high
degree of amplification afforded by the
pentode valves.
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Fig. 3.-(Right)
Constructional de-
tails of suitable

coils.

Fig.1.-(Left)
Theoretical circuit
diagram of the
two -valve reflex
portable described

in the text.

one thing, the L.F. pentode of the high -
efficiency type (Cossor type 220 H.P.T. is

 recommended for both positions) gives a
remarkable degree of H.F. amplification and
at the same time gives the utmost degree
of efficiency at the low -frequency end of
the scale. Added to this, the fact that the
pentode detector gives a high degree of
amplification with a comparatively small
H.T. voltage must be borne in mind. Many
readers are probably aware, from past

/1106E7
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experience, that it is possible to obta ii
passably good loud -speaker reception from
a single pentode valve used in a regener-
ative detector circuit.
A Simple Aerial Scheme

It will be seen from the circuil liagrarn
that, contrary to usual practice o.ith
portable, a frame aerial is not ij ;

in its place is a temporary " thr,)w-oa "
aerial which may consist of a short length
of insulated wire. A more convenient.
system is to employ one of those spring -
loaded steel tape measures which can be
bought from most sixpenny stores. This Is
actually shown in the suggested component
layout illustrated in Fig. 2. The " aerial "
is naturally short,, but has proved satis-
factory for short-range reception, and has
the advantage that it can quickly le,
" erected " and rolled up when necessary.

0002 WO
REACT/ON
CONDENSER

67

frzotri, WAVE
/ 36 5 W

ENAMELLED

REAC770N
(NOT REQUIRED FOR ,

FIRST COIL.)
60 TURNS
40 SW 6
ENAMELLED 11

3%2

4,0N6 WAVE
/50 TURNS

"EACH, 405W6.
ENAMELLED

RUBBER
RINGS

VALVE®_
HOLDER 4111111." --

SUPER
N FC TAPE

VALVE MEASURE AERIAL
HOLDER 0/Y5OLATED FROM ES 8;

Fig. 2.-Suggested component arrangcment for the two -valuer.

AERIAL.
CONDENSER

-00051,113



68 PRACTICAL AND AMATEUR WIRELESS April 4th, 1936

Should a longer aerial ever be required it
is an easy matter to connect it to the end
of the steel tape or to a terminal mounted on
the baseboard.

Automatic Grid -bias
Another refinement in the circuit illus-

trated is the provision of automatic grid
bias ; this obviates the need for a grid -bias
battery and ensures that the bias voltage
is always correct regardless of the condition
of the H.T. supply. This, in turn, prevents
distortion which often occurs when the
battery is running down. The 250 -ohm
fixed resistance shown for bias purposes is
correct for the two pentodes previously
mentioned, but its value must, of course,
be modified if alternative valves of entirely
different type are employed.

The earth connection is shown in broken
lines, since this will not generally be
employed, and if a metallised baseboard-
or even a metal chassis-is used, this will
provide a fairly satisfactory " counter-
poise " earth.

Apart from the points referred to, the
circuit is of standard form, and the con-
struction of a simple receiver incorporating
it does not present any difficulty. A
suggested layout for the various com-
ponents is illustrated in Fig. 2, from which
it will be seen that the little set can be
assembled on a baseboard measuring only
9in. by 6in., the panel being 5in. high.

Making the Coils
The two .0005-mfd. tt.ning condensers

and the reaction condenser are all of the
bakelite-dielectric type, and may be of any
good make. It is evident that the coils must
be small, but it has been found that they do
not need to be screened. They may thus be

of a standard type, such as those made by
Bulgin or B.T.S., or alternatively they can
be made at home by following the details
given in Fig. 3. A lin.-diameter paxolin
former is used and the connecting leads
(which are rather more convenient than
terminals in the present instance) consists
of short lengths of rubber -covered flex
anchored to the former by passing their
ends through pairs of holes.

The constructional details are fairly
evident from the illustration, but reference
might be made to the provision of slots for
the long -wave windings. These are formed
by slipping three stout robber rings on the
former, the rings being tin. apart. If suitable
rubber bands are not available it is possible
to make cardboard washers which may be
used instead and attached by means of
seccotine or " tacky " glue. All connections
are numbered to agree with those shown in
Fig. 1.

The high -frequency chokes shown are not
of the usual type, but are the disc -shaped
ones made by Bulgin and intended primarily
for set manufacturers. They are mounted
with their axes at right angles. There is
no need to specify any particular make or
type of low -frequency transformer, since
there are now several compact components
on the market, all of which are suitable.

The Carrying Case
It is not proposed to describe the fitting

of the finished set into a cabinet, for the
constructor will no doubt, have his own
ideas on this subject, and will probably
wish to make use of a small attache case or
box that he has on hand. It will suffice to
say that the complete receiver can, if de-
sired, be built into a light cabinet measuring
I lin. by 9in. by 6in. (inside) if use is made

of one pf the midget speakers on the market
which has a 5in. cone. Phones will gener-
ally be used, however, and can easily be
accommodated. This does not allow a very
great amount of space for the batteries, but
it is now possible to obtain a 33 -volt battery
(Drydex) measuring only 5in. by lIin. by
lin., and two of these will easily provide the
necessary voltage. Several very small
accumulators are on the market, sb there
is no difficulty in finding a suitable one. A
model such as the Exide LCJ1 is- suitable.
Other components are as follows : two
Graham Farish .0005-mfd. " Litlos " con-
densers (for tuning) ; one Graham Farish
.0002-mfd. " Litlos " condenser (reaction) ;
one Bulgin S.87 four -point switch (wave -
change) ; one Bulgin S.80 Q.M.B. on -off
switch ; four tubular fixed condensers-
one .001-mfd., one .1-mfd., and two
.0002-mfd., one T.C.C. type 501 50-mfd.
electrolytic condenser ; two 1 -watt fixed
resistances, 250 ohms and 3 megohms.

THE WIRELESS CONSTRUCTOR'S

ENCYCLOPEDIA
By F. J. CAMM 4th(Editor of " Practical
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language.

From all Booksellers, or by post 516 from
George Names, Ltd., 8-xr, Southampton
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TELEVISION NOTES
Not An Electric Eye

DESCRIPTIONS of television equip-
ment which appear in the daily

press are often very wide of the mark
owing to the confused ideas of their corre-
spondents on technical matters. One quite
frequent mistake is to refer to both the
Iconoscope and the image dissector tube as
" electric eyes." This was the term which
in the early days was applied,to the ordinary
photo -electric cell, but in the strict sense
of the term it is impossible for this cell to see
anything. It merely responds in an'elec-
trical sense to changes of light in order to
produce an intelligible signal. In the case
of the Iconoscope this is the nearest
approach to the human eye which has so
far been attempted. The similarity exists
in the retina which consists of millions of
optic nerve cells resembling a fine mesh-
work of mosaic, and the plate at the back
of the Iconoscope which is made up from
a mosaic of millions of tiny separate and
distinct photo -electric cell surfaces. Due to
their special construction and assembly, each
cell acts as a condenser, and acquires an
individual electric charge corresponding to
the degree of light in that section of the
optical image which is focused on to it.
The resultant signal is then produced by
each cell condenser discharging through
the action of a scanning beam of electrons.
With the image dissector tube, however,
there is no acquired charge since the
cathode consists of a uniform coating of
photo -electric material of unvarying thick-
ness. The action of focusing an optical
image on to this is to produce a corre-

sponding electron image which, by elec-
trical methods, is moved over a fixed aper-
ture to generate the line dissected image
signal. In every case, therefore, the eye
action is not copied completely, but one is
justified in drawing an analogy between the
Iconoscope and the human eye, but not for
the other two cases.
A Demountable C.R. Tube
IN order to allow certain investigations in

connection with the electrode systems
of cathode-ray tubes for television to be
carried out both rapidly and conveniently,
the G.E.C. use a demountable tube. Just
the same as optical systems can be examined.
on an optical bench, so this scheme allows
relative adjustments of the electrodes to
be undertaken and data dealing with bright- 
ness, spot size, distortion, etc., is obtained
very readily. According to a published
description the detachable part carries a
cap with twelve contacts which connect
with rods in the tube neck. Axial alignment
is obtained quite easily while the time taken
to open the tube, readjust and repump is
only half an hour, the cathode retaining
its emission even after several exposures
to the air.
A Conference Opinion

QUITE recently the Intercontinental
Radio Conference held at Paris

discussed the question of television. The
delegates represented various broadcasting
organisations of the world and according
to one report the conference decided that
while it appears premature to envisage at
the moment a complete standardisation of

the various television systems now being "`
developed, there remain certain character-
istics which can be uniformly adopted
whenever there is no risk of compromising
progress already achieved. It is quite
certain that before any universal service
is adopted certain items will have to be
standardised and amongst these the most
important are direction of scan, degree of
definition, pictures per second, sequential
or interlaced scanning, and ratio of total
modulation to be occupied by the syn-
chronising and vision signals which arec om-
bined to be.radiated on one wavelength.

Outside Broadcasts
FROM the way the B.B.C. are laying out

the Alexandra Palace it would seem
that they are making ample provision for
outside broadcasts as distinct from those
effected in the studios under conditions of
artificial light. Theel) is a terrace outside
the studios and also a special area in the
grounds itself. Bearing in mind the dis-
closures of Mr. Gerald Cock concerning his
programme plans it seems quite certain
that, when the weather permits, bands
playing in the open will be televised, while
large objects which are too bulky to be
accommodated in any of the studios will be
placed on the terrace to be scanned by any
of the well-known methodS", such as the
electron camera or the intermediate -film
process. Added to this, there is the possi-
bility of outdoor scenes much farther away
being scanned on site, and relayed to the
Alexandra Palace transmitter by direc-
tional micro -wave links for subsequent
re -radiation by the broadcast- aerial. It is
known that beam equipment of this nature
is being brought to a high stage of perfec-
tion, and it possesses: the additional merit
of being relatively inexpensive, and very
portable in cliaracter.

',,Lsailisusatiste-Lei: 
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THE TUTOR-Final Adjustments
Some Additional Notes on this Inter-

; esting Three-valver and its Short-wave

Adapter, with Some Working Data

ALL of the information which has now
been given should have enabled
even the veriest tyro to have com-

pleted the set and the adapter and, to have
obtained good results on all wavebands.
It appears, however, from one or two
queries which have so far been received,
that there are some points which are not
exactly clear to those who have not pre-
yiously constructed a receiver; and these
will now be dealt with. Firstly, in the
theoretical diagram of the Tutor which was
given on page 5 of our issue dated March
21st last, a condenser is shown between the
first two coils and is -given the reference C5.
One or two readers have claimed that our
list of components is inaccurate as this
condenser is not included, but a study of
the blueprint which was presented in that
issue will show that this condenser is of the
home-made type and is made up simply by
twisting two lengths of wire together. The
wire should be the ordinary insulated wire
which is employed for wiring the receiver,
and not rubber -covered flex which is pro-
vided with too thick an insulated covering.
A length of about 3in. should be attached
to the first two terminals on the coil unit
and then the two wires should simply be
twisted round each other. Of course, care
must be taken to prevent the ends of the
wires from touching and also to avoid
breaking the insulated covering, as this
would short-circuit the small condenser
formed by the capacity between the two
wires. The degree of twist which is em-
ployed will depend upon the selectivity
which is required, and if only one or two

The S.W. Adapter for the Tutor.

This is the Tutor Receiver
which was described in the

previous two issues.

A Blueprint for this receiver was
Presented Free in our issue dated

March 21st last.

turns are given to the wires the selectivity
will be highest and signal strength will be
reduced slightly. It is important to re-
member that any adjustment in the
capacity of this condenser must be com-
pensated by a readjustment of the trimmers
on condensers Cl and probably C2. In

some cases it may only
be necessary to adjust one
trimmer, but the precau-
tion should be taken of
adjusting both in order to
keep all circuits in step.

Alternative Aerial
Schemes
It has already been men-

tioned that the aerial con-
nection may be changed
round in order to eliminate
the first of the bandpass
coils, and although this is
normally only desirable
when the listener is a long

way from a powerful
station, or when
listening to long-
distance stations
when no local
broadcast is being
transmitted, it will
also be found de-
sirable to use this
alternative - c o n -
nection when the
short-wave adapter
is employed. In
this connection
much depends upon

the locality, the type of
aerial and earth which is

used, and the requirements of the user. It
must always be borne in mind that selec-
tivity is only obtained at the expense of
sensitivity and thus a compromise is desired
in every case and it will often be found that
the bandpass scheme may be omitted in order
to give a more flatly -tuned circuit and thus
preserve quality on the local. To obtain a
degree of selectivity then without re-
placing the first tuned circuit, the H.F.
volume control may be set to a low value,
and signal strength then increased by means
of the reaction control. This will sharpen
tuning in the detector stage and give quite
a good measure of selectivity.

Extension Speakers
There should be no other points in the

circuit about which explanation is required,
but for those who wish to fit refinements an
output filter may be included so that an
extension speaker may be employed, or for
listening at a distance without the risk of
voltage loss through the speaker leads.
In this case all that is required is a good
iron -cored choke, preferably designed for
use with a pentode valve, and this should
be joined to the loud -speaker sockets. A
fixed condenser of 2 mfds. capacity should
then be joined to the loud -speaker socket,
which is connected to the anode of the
output valve, and the speaker joined
between the condenser and any earthed
point. If two loud -speakers are required,
one with the actual set and one at a distance,
the iron -cored choke may be omitted, but
the condenser should be included as above
mentioned, and the additional speaker
should be of the type provided with a
tapped primary winding to the transformer
so that the correct impedance may be
selected and maximum volume and best
quality thereby obtained.
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The 1LL.1test IL.C.
HighoTower Siation
Some Interesting Details of the New Irish Station which was Recently

Opened by

THE new Northern Ireland B.B.C.
station is unique among the Regional
stations, as it is situated in a country

having a separate government and is
divided from the homeland by sea. It is
also unique in design, and is the first of the
B.B.C. stations of high power to be built
without the usual type of multi -wire aerial
system. As may be seen from the illustra-
tion at the foot of the page, the aerial
system utilises a single insulated steel mast
475 feet in height, and three sets of stays,
spaced at 120 degrees, are used. Each set
consists of two separate pairs of parallel
stays, attached to the mast at half its
height and at two-thirds of its height,
respectively. For the purpose
of adjusting the electrical con-
stants of the mast to the
appropriate wavelength, a slid-
ing top mast is provided. This
consists of a steel tube, 75ft. in
length, which is raised by means
of a winch situated on a platform
half -way up the main mast. The
mast is tuned by circuits which
are situated in the aerial trans-
former house at its base, and
whick are coupled to the feeder
system. A duplicate feeder
system and aerial -tuning circuits
are provided, and these can be
switched into circuit immedi-
ately in the event of damage by
lightning or any other cause.

The Transmitter
The circuit is similar in general

design to that of the long -wave
National transmitter at Droit-

The Governor of Northern Ireland, Sir John Reith, the Lord Mayor of Belfastwick, the Marconi system of
series modulation being em- and other officials at the opening ceremony.

ployed. The programme input reaches the modulated -amplifier stage. Consequently,
transmitter from the Control Room, and variations in the impedance of the modula-
first passes through two low -power stages tor anode circuit, due to low -frequency

the B.B.C.

of low -frequency amplification, the second
of which feeds into the modulator stage,
which consists of two C.A.M.3 valves in
parallel.

The high -frequency input is provided by
a Marconi constant -frequency oscillator,
which is a valve oscillator having its circuits
enclosed in a temperature -controlled cham-
ber. The high -frequency input is fed
through an amplifying stage to the modu-
lated -amplifier stage, consisting of two
C.A.T.6 valves. These are connected in
series with the two modulator valves and
with the source of high-tension supply.
The anode circuit of the modulator stage is
connected to the filament circuit of the

Above may be seen a genera :view of
the transmitter, and on the right a
general view of the building and the

novel mast aerial.
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One of the cubicles containing a water-
cooled valve showing the various

mounting details.

variations in grid voltage
cause the effective high-tension
voltage applied to the modu-
lated amplifier anodes to vary
in sympathy, thus effecting
the modulation process.

The next stage in the trans-
mitter is the main amplifying
stage, which is designed for a
maximum power output of 100
kilowatts at a depth of modu-
lation of 90 per cent. with a total
harmonic content not exceeding
4 per cent. Four 25 -kilowatt
water-cooled valves of the
C.A.T.12A type are employed,
two being connected in parallel
on each side of a push-pull
circuit. The output circuit
consists of a radio -frequency
transformer, coupling the

balanced anode circuit to a concentric
tubular feeder, having a characteristic
impedance of 75 to 80 ohms, which convey
the high -frequency energy to the aerial
transformer house.

They alve-cooling system consists of a
large water-cooled radiator, mounted over
a reservoir about 100ft. from the main
building. Distilled water is used in the
closed cooling circuits, while mains water is
used as the cooling agent. In order to avoid
failures due to the possible stoppage of a
pump, two pumps are provided, each, of
which is capable of taking the whole of the
load.
Power Supply

The ponder input to the station is taken
from the mains of the Northern Ireland
Electricity Board through a sub -station on
the site.

The various power supplies required by
the transmitter are derived entirely from
motor -generator sets driven from the main
power supply. The principal high-tension
plant consists of three motor -generators,
each having a maximum output of 300
kilowatts at 12,000 volts. Under normal
circumstances, two generators are con-
nected in series, giving the required output
of 400 kilowatts at 18,500/20,000 volts.

Arrangements for supplying filament -
(Continued on page 83)

4



April 4th, 1936 PRACTICAL AND AMATEUR WIRELESS 71

PLANNING THE
OUTPUT STAGE

The Importance of Matching is Here Explained, and a Number of Practical
Output Circuits are Analysed which, between them, cover most of the

Standard Arrangements found in Modern Receivers

COMENCING with the very simplest
forms, Fig. 1 shows the arrangement
of a simple output stage for a

battery receiver, and may be considered as
the basic circuit from which all the later
circuits are derived. The input to the
stage is shown as the secondary winding of
an intervalve transformer, but the grid
leak of a resistance capacity arrangement

H.r+

G.8.-
Fig. 1.-The basic output circuit for battery

triodes.

can, of course, be substituted. It will
be seen that the lower end of the input
circuit is in each case connected to the
appropriate negative grid -bias tapping-
and it is important that the correct value of
grid bias be applied in accordance with the
table supplied by the valve maker. In-
correct bias leads to distortion, and if the
biasing voltage is too small the valve will
take excessive anode current in addition,
thus shortening the life of both the high-
tension battery and the valve.

The output valve in this case would be
either a power or a super -power triode ;
the relative merits of each have been
discussed in a previous instalment. As such
valves take a comparatively small anode
current, the output can be taken straight
to the loud -speaker, provided that this
instrument (together with its transformer,
if fitted) represents a " load " of the
correct impedance for the valve used.

HX+

OUTPUT

H.7:-

L.7:+

L.7:-

Ga- G.8+
Fig. 2.-The basic output circuit for battery

pentodes.

By H. BEAT HEAVYCHURCH

Matching
This matter of matching the speaker

impedance to the valve will be referred to
later on, but it should be remarked here
that a certain valve with a certain input
signal will give an output depending upon
the impedance of the load, that is, the
speaker circuit. It is possible to calculate,
and also to measure, the output with
different loads. Similarly, the amount of
distortion varies with the load impedance.
Valve manufacturers now specify in their
catalogues the " optimum " or best value
of load impedance for each type of output
valve, this value being that which gives
the largest output for
a reasonably small
amount of distortion
-usually 5 per cent.
second harmonic dis-
tortion.

The correct match-
ing of the speaker
impedance to meet
optimum conditions
is done usually by
selecting the correct

mom.,

b
50,000 ft

H.7:+

4mfd.

I-1 OUTPUT

Bias-, -
2 mfd. resistor

Filament
supply

a

H.7:-

Fig. 3.-An output circuit for a directly -
heated mains triode.

ratio for the speaker transformer. Suitable
ratios for the ordinary battery triodes and
pentodes are standard, and most makes of
moving -coil speakers are either obtainable
with transformers having one of a number
of ratios, or with universal transformers,
the tappings of which can be adjusted to
give practically any desired load value.
In the diagram shown in Fig. 1, however, it
is assumed that a speaker of correct
impedance is available.

Using Pentodes
The circuit for an output stage using a

battery pentode is shown in Fig. 2. It
does not differ very much, basically, from
that given in Fig. 1, but two or three
points are worthy of note. In the first
place, a volume control is shown in the
input circuit. This is not essential, but
has been included to indicate how such
a control should be arranged, if wanted,
in order to avoid overloading the more
sensitive pentode. The transformer
coupled stage has a potentiometer across
the secondary for volume control purposes ;

H.7:4

ELs

o b
Bias
resistor

Filament
supply "4 -

Fig. 4.- Using a directly -heated mains output
pentode.

for the resistance capacity coupling arrange-
ment a potentiometer is substituted for
the fixed value grid leak.

The next point for consideration is the
decoupling in the auxiliary grid circuit of
the pentode. This, again, is not an essen-
tial refinement, and normal battery pentodes
are so designed that the auxiliary grid
may be connected to the same high-tension
voltage as the anode supply. Some of the
larger mains pentodes, however, require
lower auxiliary grid voltages, and the
arrangement shown may be employed as a
voltage -dropping resistance and decoupling
circuit.

Lastly, in this diagram, it will be seen

H.T+

Up to 50 Mid.
low voltage
electrolytic
condeffser

a b
Bias resistor

FilamentFilament

Fig. 5.-The modifications for an indirectly-
heated mains pentode.

that a small condenser and variable re-
sistance in series with it is connected across
the output terminals. This should be done
always with a pentode stage, and fulfils two
functions. In the first place it serves to
limit the serious rise in voltage which would
occur if the load across the output terminals
was inadvertently disconnected while the
set was switched on. This voltage rise
might easily be sufficient to cause a break-
down in the insulation of the speaker
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transformer, and might even crack the
foot of the valve. Secondly, the con-
denser and resistance can be flsed as a form
of tone control to reduce the high note
response, and give what many listeners
feel is a more balanced reproduction. The
condenser may be of .01 mfd., and the
resistance should have a maximum value
of 50,000 ohms for small battery pentodes
or 25,000 ohms for the mains pentodes.

Similarity
We now come to directly -heated A.C.

mains output valves, Fig. 3 showing a
triode stage and Fig. 4 a directly -heated
pentode. The main details are similar to
those of the corresponding battery stages,
and the reader will have little difficulty in
identifying those which are merely refine-
ments. Two alternative methods of applying
automatic grid bias are shown; That in
Fig. 3, with a decoupling resistance, is the
ideal case, but in practice the Fig. 4
arrangement, with a large, low voltage
electrolytic by-pass condenser, will be found
perfectly satisfactory.

The two resistances, one in the grid
circuit and one in the anode circuit of the
triode version, are of interest. They are
high -frequency oscillation stoppers, and
should always be used with the larger A.C.
mains valves of the 5 -watt output class and
above, and always in push-pull arrange -

H.T+

H.7: -

a
FilanLent_-,
6uPPY b

Fig. 8.- Using indirectly- heated pentodes in
a push-pull stage.

ments. The grid stopper may be of from
5,000 ohms to 10,000 ohms resistance, and
the anode stopper (which must be rated
to carry the full anode current of the valve
and arranged as close to the anode terminal
of the valve as possible), should be of 80
to 100 ohms.

In Fig. 3, also; is shown an alternative to
the transformer output, namely a choke -
capacity filter feed. This
has the advantage that the
primaiy of the output trans-
former, and also the ex-
tension leads, if any, are
isolated from the anode sup-
ply, and no D.C. component
flows through the trans-
former winding.

Fig. 5 shows an amplifier
using an indirectly -heated
mains output pentode, and
the simpler form of grid bias
circuit, namely a resistance
in the cathode lead with
large bypass condenser,
should be noted. Otherwise

H.T.+

aa=
G.i+

G a-

1000011

io.000n

H.7:+

D.

LT+
LT-
H.7:-

ig. 6.- Using battery triodes in a push-pull
output stage.

GB+

Fig. 7.- A pair of directly -heated mains
triodes in push-pull showing independent

variable bias.

the arrangement is identical with that
shown in Fig. 4.

Push-pull Schemes
We now come to ordinary push-pull

circuits, and the basic arrangement for two
battery valves (triode or pentode) is shown
in Fig. 6. The very complete grid oscillation
stoppers provided should be noted. They
consist of a, 10,000 -ohm resistance in each
grid leid, and a .0002 condenser across each
half of the push-pull input transformer.
It will be observed that a centre -tapped
input transformer is employed, so that the
two valves share a common grid -bias
tapping. The ideal arrangement is to use
a double -secondary transformer so that the
two valves may be independently biased
and their anode currents adjusted to
equality. This type of transformer should
cer4tinly be used with mains valves, and
Fig. 7 shows the circuit for two directly -
heated mains valves in push-pull, and in
particular the arrangement for individually
adjustable grid bias. The circuit for a
pair of indirectly -heated mains pentodes

H.7:+ 10,000n it.r+

lo,000n

L.S.

L.7:4

L.T.-
H.T.-

Fig. 9.-A typical class B output circuit.

is given in Fig. 8, and here again certain
items, such as the auxiliary grid de-
coupl ing, are merely refinements.

Finally, there are the various quiescent
output schemes. A Class " B " arrangement
is shown in Fig. 9. The arrangement of
two oscillation stoppers in the form of
10,000 -ohm resistances connected across
the two halves of the Class " B " input
transformer should be noted, and also the
fact that a suppressor circuit, comprising
resistance and condenser in series, is shunted
across the primary of the output transformer
in the same way as in the pentode circuit
in Fig. 2. As explained M a previous article,
the input and output transformers for
Class " B " are of special type, the former
having a step-down ratio and low resistance
secondary (about 400 ohms), and the latter
having a primary resistance of not exceeding
1,000 ohms.
Q.P.P. Stage

The last circuit, Fig. 10, is of a modern
Q.P.P. stage, using the latest type of double
pentode valve. It calls for little comment,
most of the features being similar to those
already described. The component values
given, however, represent normal practice,
and the circuit may be followed with
confidence.

It should be pointed out that both in
this type of circuit and in the circuit just
mentioned, the anode current is continually
varying with the signal, and this variation
in the load necessitates the use of a special
source of H.T. supply in order to take full
advantage of the circuit. A good large
battery should be employed, or one of the
special H.T. units when the mains are
available. H.T+

G 8: -
LX+

6.13 L.7:-
H.7: -

Fig. 10.- T he connections for a Q.P.P.
output stage.

MARVELS
of

MODERN
SCIENCE

By F. J. Camm
All about television, helicopters,
streamlining, harnessing the
invisible ray, etc., etc., with the
latest pictures of all the newest
and most thrilling inventions.

From all Booksellers

Only 3'6 net
GEORGE NEWNES. LIMITED
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%stoking
and Saving
Wise smokers

never save at the

expense of enjoyment.
But when a

tobacco
reaches up to a standard,

rather than
down to a price, then sav-

ing acquires a satisfaction
of its

own. That is why so many men prefer
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Building with the
BEST to get the BEST
results

 Bridges and radio sets-they have this much in
common : they both demand the best of materials
in their construction if they are to be reliable. For

one, the finest British Steel, for the other T.M.C.-

HYDRA Condensers. Their accuracy, uniformity and
reliability are an asset to any set. Equip your next set

with them. You'll be pleased with
the improved performance.

THE FOUNDATIONS
OF A GOOD SET ARE-

T C
HYDRA
CONDENSERS
MADE IN ENGLAND

Write for Catalogue

I25 f
u"t"s vourA

Maul;c.mAx.c1.,..'

T.M.C.-HARWELL (SALES) LTD
Britannia House, 233 Shaftesbury Avenue,
London, W.C.2 (A few doors from New Oxford Street)

Telephone: Temple Bar 0055 (3 lines)

Made b TEt(PHONE MANUFACTURING Co, Ltd
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THE NEW PYE SUPERHET
WITH TRAVELIGHT

TUNING
A Console Receiver (Model T.12) which "Spotlights" Your

Station On a Map

AS a result of several months of re.
search work and testing under
conditions of the closest secrecy, a

"remarkable new superhet has recently been
released by Pye Radio, Limited. In
appearance it is different from any other
receiver we have yet seen, as the control
panel is largely occupied by an illuminated
map of Europe. As each station is tuned in
a small point of light appears on the map
in the correet geographical position of the
station. How this is achieved is, at the
moment, a jealously guarded secret, butthere
is no doubt that this remarkable feature
will become very popular among listeners in
the future. Very appropriately this unique
device is called " Travelight " Tuning.

This new tuning arrangement is
undoubtedly unique, and makes tuning
extremely simple, as , it identifies im-
mediately any programme.

Input Circuits
In this new superhet the two tuned

circuits preceding the frequency changer,
in conjunction with the exceptionally
complete screening employed, effectively
remove all traces of interference due to
frequency changing. Alternative aerial
tappings are available, and particular
care has been taken to arrange the aerial
coupling so that its efficiency is independent
of the length of the aerial.

Frequency Changer
An octode valve (Ever Ready A80A) is

used, functioning as an electron -coupled

frequency changer of high
sensitivity and efficiency.
The amplifier section of the

'valve has a variable -mu
characteristic that is con-
trolled by the automatic
volume control.

I.F. Amplifier
A variable -mu pentode

(Ever Ready A5ON) is used
for this, the coupling between
it and the frequency changer
consisting of two tuned
circuits with band filter
characteristics, designed to
give maximum gain and ad-
jacent channel selectivity
without appreciable side -
band cutting. The trans-
former coupling of this stage
to the diode detector is of
similar design. The I.F.
amplifier valve is controlled
by the automatic volume
control. The I.F. trans-
formers are wound in a new way that en-
sures a high performance and excellent
band-pass characteristics. The I.F. frequency
is 127 kc/s.

Variable Interference Filter
In designing a superhet, two of the most

difficult problems are to obtain sufficient
high note response without excessive side -
band " splash " and to obtain a good
signal-to-noise ratio. In this new super-
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The tuning dial on the new T.12 superhet. A spot of light indicates on the map the position of the
station to which the receiver is tuned.

This illustration shows the attractive appearance of the new Pye
console superhet (Model T.12) with Travelight tuning.

het the problem has been practically solved.
A special type of audio frequency trans-
former is fitted, enabling a sharp filtering
effect to be obtained for a frequency above
a limit which is determined by the setting
of the control knob. The knob also has a
push-pull movement, and in the pulled -out
position the low note response is reduced.

Duo -diode -triode
An Ever Ready valve is used (A23A), one

diode for distortionless signal rectification,
the other one for the generation of the
requisite voltage for the fully delayed
q.a.*.c., and the triode stage as an L.F.
amplifier.

A fully delayed quiet automatic volume
control is employed, with a new compen-

- sating circuit designed to remove the
tendency to distortion wAich sometimes
happens on heavily modulated passages of
speech or music.

Another important feature is a device
which enables the sensitivity of the receiver
to be varied in a ratio of about 33 to 1,
and to be pre-set for the reception of
stations of any desired strength with the
complete suppression of all weaker stations
or background noises.

Output Stage
A power triode valve (Ever Ready

S30C) is used having an anode dissipation
of 19 watts. This valve introduces con-
siderably less harmonic distortion than a
pentode, and gives a much better reproduc-
tion of transient sounds.

The loud -speaker has a specially large
field coil, and the response curve has as
nearly a straight line as it is possible to
obtain to -day in a commercial receiver, so
that the reproduction of speech and music
isTextremely good.

This remarkable receiver, which is housed
in a finely grained and figured walnut
cabinet, is priced at 21 guineas. It can
also be obtained for twelve monthly
payments of £1 16s. 6c1.
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n qourWavelen th
The Romance of Short Waves
I HAVE been reading some of the

interesting letters received by the
Editor from builders of short-wave receivers,
and it is really surprising at the results
which are obtained with the simplest of
apparatus. It seems that there is no
country in the world which cannot be heard
on even a simple one -valve set, and the list
of stations which some readers send in
forms a most imposing document. The
subject cropped up as a result of the various
references I have made in these columns
to my dear and respected aunt. She had
seen that I was rather peeved at her
ignorance of wireless matters, and when
I called round the other evening to pay my
respects I was surprised, nay, even dumb-
founded, to see her tinkering with a small
box affair on top a her radio -gram. I
walked in and was going to offer my
customary salutation, when she hushed me
with a " Stash," and the next moment from
the loud -speaker I was surprised to hear a
Canadian station announcement, and, after
some while, when she had finished tuning
in various stations, she revealed the fact
that she had purchased a short-wave
adapter advertised in these pages and had
been spending a lot of time with it. She
got really remarkable results,
congratulate her on now passing info' the
realms of real radio experimenting. I
hope I shall never have to refer again to
her ignorance of wireless matters.

Radio Out of Place
WE have radio in the home, radio in

the car, and in some hotels they are
also fitting radio in the bedrooms. I
thought they were going too far and were

Aunt Agatha on the short waves.

overdoing things, but when I called on my
barber the other day and found that a set
had been installed in his operating theatre,
I thought at first, whilst I patiently waited
my turn, that it was rather a good idea.
But when my turn came-well, I am afraid
Thermion has only been seen recently
complete with hat. You will see from the
artist's attempts at illustrating my poor
cranium that I am not at the moment
favourably bestowed by nature with
hirsute adornment. The barber generally
manages to make things look fairly present-
able, however, but whilst he was operating
upon me the well-known B.B.C. dance
band came on the air, and it appears that
he is a dance fan and he could not keep
still. He trimmed my few hairs to the
gentle rhythm of " Rhythm with my
Nursery Rhymes" and the result

By Thermion

Well, he sold me a bottle of stuff which
he guarantees to repair things within a
few months, but I do feel naked and
ashamed when I have to take off my hat.

A Social Pest
DO you remember in the days of the

silent pictures  how one's pleasure
was often spoilt by the person who would
persist in reading out the sub -titles in a
loud whisper ? There are dozens of these
people about who, either from ignorance,
or because they want to show their know-
ledge, will try and let everyone else know
what they know. I met one of a similar
kind the other day, and, although I did
once class him amongst my friends, -I am
afraid that it will now be a long time
before I again have him round for a spot
of tea and a chat. It appears that he had
recently been to the cinema and had seen
there a film showing the B.B.C. at work
and play, and one of the features of this
picture would appear to be the Effects
Department. The film, so I understand
(for I am not a film fan), shows how the
Effects Department produces various sounds
and how they are blended into the actors'
parts in order to lend colour, and whilst
we sat and listened to a play which I
particularly wanted to hear, he would keep
butting in with an explanation of how the
sounds were made. It seemed that he had
heard every sound which was being broad-
cast in this particular item and had seen
exactly how they did it, and my enjoyment
was entirely ruined. For instance, "/hen
the hero was supposed to be punting the
heroine gently down the river we could hear
the gentle plashing of the wavelets against
the side of the punt and I visualised the
scene on a lovely summer's day, with the
birds singing and the love -light shining in
their eyes, when my friend suddenly
brought me abruptly to earth by saying
that one of the engineers was moving his
hand backwards and forwards in a bath of
water. The whole illusion was ruined.

The B.B.C. and Opera
THERE is a suggestion on foot that the

B.B.C. should build an opera house,
but it seems that in this country opera
does not have the hold on the public
that it should. For years people have
tried to make money out of opera, and in
1930 the B.B.C. agreed to pay the sum of
£7,500 to the Covent Garden Syndicate
for the privilege of broadcasting the various
operas performed there. In 1931 the Gov-
ernment granted a subsidy of £17,000 a
year, but the following year the offer was
withdrawn, and the B.B.C. paid the extra
sum itself. Since that date I understand
that the B.B.C. has been paying nearly
£30,000 a year for opera broadcasts, but
now that more transmitters are going
to be built and the money can be spent in
other directions, the offer has been with-

drawn until a Committee can consider the
whole matter. One of the questions on the
agenda is : Shall there be a B.B.C. Ope?a
House ? I say " No." There is nothing
more boring to my mind than the " Ride of
the Valkyries," unless it is the Ride of Dick
Turpin as recounted by a crooner. Some
of the operas are admittedly tuneful, but
there are many which are terribly dull
and seem to last for days and days. And
much of the enjoyment is surely ruined
when these old operas are abridged in order
to enable them to be broadcast during the
normal listening hours.

A New Game
IT would appear that there are other uses

than simply tuning to a station on
your wireless set, and I have received a
letter from a reader in Cornwall who
writes as follows. I do not know whether
he is just being funny, or whether the
effect which he refers to actually occurred,
but personally I think he is just having a
small joke, although it seems that it is
within the. bounds of possibility to play
tunes in the manner outlined. Here is his
letter :-

" We have just bought a one stage seven
valve super redundant set of the anti mot°

when I grew tired of listening to stock re-
ports and swiftly tuned the dial to 18,027
metres for the fat stock prices (I am a
plumber). I found that as I revolved the dial
through the range, the result of all the
Foreign programs produced a tune of
" Annie Laurie " and found that the speed
of rotation produced different tunes. In
one evening I played John Peel (16 r.p.m.),
Good King Wenceslas (181 r.p.m.), Will

Radio at the barbers.

ye no come back again? (72 r.p.m.). Of course,
it became tiresome to the elbow after a
while (I find I have a blister on it), so my
son, who is seventy-three and .a budding
inventor, thought of an idea which kills two
stones with one bird, rod, or perch, as: you
might say. We have electricity here and
my son has quickened up the speed of the
revolution counter on the meter and har-
nessed it by means of wheels and cogs to
the dial of the set and has got a speed
indicator to control speed of revolution
counter, which, as he says, gives us a
varying amount of light as well as an
exclusive right to crow over our less inventive
friends next door. On a jazz piece we have
four times as bright a light as we have
when we play Finlandia Poem, when we

(Continued overleaf)



76 PRACTICAL AND AMATEUR WIRELESS April 4th, 1936
(Continued from previous page)

have to light the candle. My son has been
to the patents office, but they refuse to see
him. The last time he went there 'were
two big chaps there he says with peak
caps. I suppose they guard the patents.
I write and tell you of this as I thought
your readers might, like to try and do
something of the like. Of course, I know
a little of wireless, but not a lot, as I am
only a dockyard labourer. My son says it is
advisable to set the electric switch to the
off position whilst regulating the speed of
the controls to obviate shocks. Of course
we cannot always prevent these shocks.
It was a shock which caused my son to
become of an inventive turn of mind."

A social pest.

London Calling -1600

AN impression, a
conjecture, a shot in

the dark. . . . An Elizabethan
listener sits by his wireless receiver, switch-
ing eagerly from Elizabethan National to
Elizabethan Regional, from ballads to
discourses, from contentions to com-
mentaries, from commentaries back to
ballads. Herbert Farjeon, the famous
dramatic critic, revue writer and editor of
the Nonesuch Shakespeare, has written
and arranged from authentic sources a
typical programme that might have been
presented to the wireless fans of Gloriana's
spacious days. He has managed to find
Elizabethan parallels for many of our best
known programme items-a short extract
from one of Shakespeare's plays, for exam-
ple, will be given presumably as representing

From the London Theatre " ; the only
difference being that on this occasion the
producer, F. G. Blandford, will give the
extract, with the contemporary pronuncia-
tion, which of course differed from ours.
This novel broadcast will be included in the
National programme on April 15th.

Shows from the Seaside
SUMMER programmes invariably call to

mind the rollicking concert party
broadcasts from the seaside. These are
popular both with listeners and with the
artists themselves. Listeners who have
not yet been on holiday can sit out of
doors and hear the type of seaside enter-
tainment that they associate with their
holidays, and artists distributed round the
coast of Britain can keep in touch with
their listening public. Harry S. Pepper, of
the B.B.C. Light Entertainment Depart-
ment, is arranging to broadcast between
May and August no fewer than eight concert
parties from various seaside resorts in
England, Scotland and Wales. Harry, who
is responsible for the " White Coons" and
the " Kentucky Minstrels," has a very wide
knowledge of concert parties all over the
British Isles. He proposes to visit as many
concert parties as time will permit. It is his
present intention to supervise all the relays
himself, and he will be responsible for
seeing that the concert parties and the
B.B.C. engineers have every opportunity of
displaying their skill. Before each relay
he will give listeners a short history of the
concert party.

Using Eliminators
QOME eliminators of the cheap type are

only fitted with two H.T ter-
minals, one for supplying the detector
voltage of 60 to 90 volts, and the other for
'providing the maximum voltage of 120
to 150 volts. We receive numerous
inquiries from readers concerning the use
of a simple eliminator of this type for

I supplying a three -valve set using an S.G.
; or H.F. Pen. in the first stage. It is the

screening grid of the S.G. valve that
provides the greatest difficulty with this
type of set, as the screen consumption is

: very low and, therefore, the terminal
intended for supplying the detector cannot
be used, although the voltage thereon

! (60 to 90 volts) would seem to be the cor-
rect value. The current consumption of
the average detector is about 14 m.A,
however, and therefore if the screen of

',I the S.G. valve were connected to the
! detector terminal the voltage actually
; applied to the screen would be. about 110
! volts, which is much too high.

It is, therefore, advisable to fit an
external potentiometer so that the screen
voltage can be controlled to the exact
value required. The potentiometer should

! have a value of approximately 100,000
ohms. Its end terminals should be con-
nected to H.T. 120/150 and H.T.- of the
eliminator respectively, and the centre
terminal (joined internally to the moving
arm) to the screening grid lead of the
first valve. The correct screen voltage
can then be obtained by rotliting the
control of the potentiometer.

Threshold Howl
THRESHOLD howl is a very annoying

fault in a short-wave receiver of the
straight type, as it is necessary to keep
the reaction condenser near the oscillation
point in order to receive distant stations.
There are many possible causes for this
annoying trouble. It may be due to
incorrect grid potential (this is probably
the most common cause), excessive
detector -anode voltage, or to the use of
an unsuitable detector valve. If threshold
howl is experienced another detector valve
should be tried, and the detector -anode
voltage should be adjusted. If a remedy
cannot thus be effected the detector grid -
leak should be transferred from the
L.T. socket of the valve -holder to the
L.T.- socket this ; procedure alters the
grid potential and generally effects a
complete cure.

Aerial Series Condenser
ANOTHER trouble commonly ex-

perienced with the above -men-
tioned type of set is lack of reaction at
various points on the tuning scale. These
dead spots are generally due to the
damping effect of the aerial, and can be
eliminated in most cases by connecting
a low -capacity condenser between the
aerial lead and the aerial socket. This
condenser should have a maximum
capacity of approximately .0001 mfd.,
and it is desirable to choose a component
of the low minimum type if the best
results are to be obtained. The setting
of this should be reduced until reaction
can be obtained at all points on the dial.

A Pioneer is Thrilled
QUITE recently two piorieers of the

" moving pictures "-Lumiere and
Gaumont-paid a visit to this country in
connection with the fortieth anniversary
of the first moving picture show to an
English audience. The latter during the
course of an interview paid tribute to the
progress which had been made in the art
of which he was one of the founders. At

; the same time he revealed that he had
witnessed the latest Baird television develop-

; ments at the Crystal Palace. He was amazed
at what he saw, and was unstinting in his
praise of the efforts now being made to bring

; television into the realm.of a public service
for the purposes of entertainment. He

B.B.C. and opera.

intimated his intention to come over from
Paris when the first transmissions are
inaugurated, and in spite of his age-he is
now seventy -two --is determined to keep in
touch with the new science which ultimately
must be very closely allied to the film.

The Importance of Films
IT seems that Mr. Gerald Cock is deter-

mined to make good use of talking films
in the forthcoming television service. In
a recent interview he stated that he expects
to take news pictures by a tine -camera and

i project them on to the appropriate scanner
in the next available programme. According
to the B.B.C. television director, actualities,
that is news items, must inevitably play an
important part in the televised programme.

I This seems to envisage the use of the inter-
: mediate film method and, although no

official statement has been issued by the
I Baird Company giving the details or the

types of scanners it is proposed to install iu
I the Alexandra Palace, it is learned from the

Press that an intermediate film, one spot
light, and two tele-cine scanners are to be
delivered by that company. If this is
correct it would seem to support Mr. Cock's
comments in connection with the use of
films. The " bottling " of events in
celluloid form and their subsequent trans-
mission during convenient programme hours
is certainly a commendable scheme. It is
also stated that illustrated talks, dramatic
criticisms, sporting descriptions, and educa-
tional matters will also be introduced in a
similar manner, but it is to be hoped that
education will not loom too largely to the
suppression of light entertainment fare.

The Starting Date
IT would seem that many of the newspapers

are vieing with one another to guess the
actual starting date of the public televisiOn
transmissions from the Alexandra Palace.
This is pure conjecture, for quite recently
the Postmaster -General himself  stated in

I Parliament that it was not yet possible to
give an approximate date for the opening of
the broadcasting service. Some time during
the summer is the generally anticipated
time, but it is known that tests for several

4 weeks will have to be made before the
public in any way participate in the
results.
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The Principles of
Tunec Circuits

EVERY experimenter and constructor is
well aware that even now, in the
fourteenth year of British broadcasting,

the over-all efficiency of any receiver depends
more upon the tuned circuits employed than
upon any other single part of the circuit.
Selectivity, for example, is entirely governed
by the design and arrangement of the coils
and their associated condensers used for the
aerial, radio -frequency and intermediate -
frequency couplings, while sensitivity is the
joint result of efficient valves and efficient
tuned circuits. The importance of the last-
mentioned is predominant since, in general,
the sensitivity of the valves is fixed, and

Fig, 1.-A tapped induc- Fig. 2.-A slider type
lance tuner. tuner.

Fig. 3.-Simple coil
and condenser tuner.

Fig. 5. --(above). An
aperiodic aerial coil
and tuned grid coil.

Fig. 6.-(right). A
simple dual -wave coil.

->

Fig. 4.-A tapped
coil or auto -trans-

former tuner.

V; 0

beyond the control of the constructor, while
his wise choice and correct use of tuned
circuits is quite a variable quantity.

Inspection of the different types of coil
available reveals an extremely wide range,
not only in so far as form and application
are concerned, but also in the number and
arrangement of the various sections of the
windings, and it is often a matter of
bewilderment to listeners who find it a
little difficult to decide which arrangement
is the best for their individual needs.

A better understanding of the matter
can be obtained by very briefly examining
the basic principles of tuned circuits as

In This Article the Author Discusses
! the Principles of Tuned Circuits,

and Various Modern Coil As-
semblies

was simply a variable inductance, either
tapped at intervals with a multi -contact

j switch, or with a sliding contact, and these
are shown in Figs. 1 and 2. Although the

I main tuning was by varying the inductance,

I ®
11.1.10114101.0041=0,1411.04.11111.1411M.1.1.0.1041.111.0.11=111111.11j,

indicated by the successive modifications in
coil design during the early days of radio,
after which the more usual arrangements
and combinations used to -day can be
considered.

Inductance and Capacity
It is generally understood that any

circuit possessing inductance and capacity
in parallel is resonant at one particular
frequency, that is to say, it possesses a
very high impedance at that frequency, so
that if a signal of the frequency to which the
circuit is resonant is applied, the voltage
drop across the tuned circuit will be very
high compared with the voltage drop at any
other frequency. This means that if a
circuit is accurately tuned to the frequency
of the wanted stations, signals of that
frequency will produce a bigger voltage for
application to the receiving valves, than the
signals from other stations.

This offers a convenient method of tuning
a receiver since it is only necessary to vary
the inductance or capacity, or both, to
render the circuit resonant to any desired
signal, and comparatively insensitive to all
other signals.

Progressive Stages
In Figs. 1 to 5 are given the main stages

in the successive development of tuning
systems, and although, in present-day
practice, a number of refinements have been
introduced, the principles illustrated remain
unchanged. The original tuning system

"C5

Fig. 7.-A more selec-
live arrangement than
that shown in Fig. 6.

AERIAL
OR ANODE

0 I

EARTH OR HT+
Fig. 8.-Conventional H.F. transformer for

aerial or H.F. coupling.

a capacity component was, of course,
essential, and this was provided by the
distributed, or self -capacity of the windings.
The disadvantage of these arrangements
was that tuning was very " fiat," that is to
say, selectivity was poor. This did not
matter as long as there were only one or

i-

Fig. 9.-An H.F.
transformer with re-

action coil.

GRID

- CATfiODE

0
C>

LT+

LT--
HI
GB+

GB-
Fig. 10.-Circuit with two H.F. transformers, (a) as aerial transformer with reaction cc,

not employed, and (b) as H.F. coupling with reaction.
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two stations receivable, but as broadcasting
stations multiplied, and receivers became
sufficiently sensitive to receive them, a
more selective circuit was necessary.

Considerable improvement in this
direction was achieved by using a coil of
fixed inductance with a variable condenser
in parallel as in Fig. 3, but, with the necessity
of still greater selectivity, the arrangements
shown in Figs. 4 and 5 were adopted in
which an untuned or aperiodic coil was
inductively coupled to the tuned coil. In
Fig. 4 the aperiodic coil is actually a part
of the main coil, the complete circuit
acting as a kind of auto -transformer, while
in Fig. 5 we have in effect a high -frequency
transformer with untuned primary, and
tuned secondary.

As each coil in conjunction with the
standard size of tuning condenser could

GRID

Fig. 11.-Coils as shown in Figs. 6 and 8,
arranged as a band-pass filter with

bottom capacity coupling.

only cover a limited range of frequencies
(wavelengths), separate interchangeable
coils were used for the medium and long
waves, until dual range coils were intro-
duced in which a large portion of the turns
could be short circuited when receiving on
the medium -wave bands.

Modern Coil Assemblies
Attention can now be turned to the

modern versions of the early prototypes,
and a number of typical arrangements are
shown in Figs. 6 to 9.

A simple dual -wave coil is shown in
Fig. 6. The tuning condenser would be
connected between the ends marked 1 and
2, and with the whole coil in circuit the
arrangement would cover the long -wave
band. A switch connected between termi-
nals 2 and 3 short circuits most of the
winding, so that only the part of the coil
between terminals 1 and 3 will then be
tuned, and will cover the medium waves.
A coil of this type is clearly insufficiently
selective for use in a receiver having only
one or two tuned circuits, but it is still good
practice as a tuned anode or tuned grid
coil in a set having two high -frequency
stages, more particularly if a high degree
of selectivity can be sacrificed in favour of
high quality. This type of coil is also
frequently used as one section of a band-pass
filter as described later on.

In Fig. 7 is shown a form of tuning coil
which can be considered a combination of

the arrangements shown in Figs. 4 and 5.
Here again the connections to terminals
1, 2 and 3 are similar to those of Fig. 6,
but the aerial is connected to terminal 4
and the signal is led to a tapping on the
long -wave section, via a small coil induc-
tively coupled to the mediuni-wave section.

The more conventional arrangement,
however, is shown at 8, where the tuned
coil has the usual three terminals, 1, 2 and 3,
and the aperiodic coil also three terminals,
4, 5 and 6, so that wave -change switching
can be carried out on both primary and
secondary windings. This type of high -
frequency transformer is of almost universal
application and can be used both for aerial
and high -frequency couplings. Although
reaction is seldom necessary in a modern
receiver employing high -frequency ampli-
fication, it may be very useful in the
simpler types of set, particularly those
having only one high -frequency stage, and
standard coils frequently have an additional
reaction winding as indicated in Fig. 9.

Band-pass Coupling
It will be observed that in most of these

coils the primary and secondary windings
are entirely independent, their lower ends
not being connected together as in the
simple form shown in Fig. 5. This enables
the coil to be used as a true transformer
in a high -frequency coupling, the primary
being included in the anode circuit of the
first valve and the secondary in the grid
circuit of the next valve. Further, when
such a coil is used as an aerial transformer,
aerial and earth can be connected to the
two ends of the primary winding, while the
lower end of the secondary can be connected
to the cathode circuit in any desired way
to produce the necessary grid bias effect or
coupling in a band-pass circuit. The
former arrangement is exemplified in Fig.
10, in which it will be seen that while the
lower end of the tuning condenser is earthed
direct, that of the secondary coil is earthed
via a condenser of fairly large capacity to
complete the radio frequency circuit, a
further connection being taken from the

GRID

Fig. 12.-Top and bottom coupled
band-pass filter.

lower end of the coil for the application
of variable negative bias.

Similarly the reaction winding is not
invariably connected at one end to the
earth side of the coil, mainly because it is
usually advisable to interpose the reaction
condenser between the coil and earth, so

that the moving plates of this condenser
are at earth potential,'thus avoiding hand
capacity.

Many modern receivers employ in one
Sf the tuned circuits an arrangement
known as a band-pass filter. This is a
device intended to, achieve the necessary
degree of selectivity for modern ether -
congested conditions while maintaining
reasonable quality of reproduction. It
aims at providing, instead of knife-edge
tuning, a high -frequency response which is
substantially constant over a band of
frequencies on eithei side of the true
station frequency, with a sharp out -off
beyond. This ensures that, at any rate
within the band passed by the filter, there
is no serious attenuation of the higher
musical frequencies, while the band is kept
sufficiently narrow to avoid serious inter -

RID

Fig. 13.-Mixed capacity and inductive
coupling.

ference from neighbouring stations. A
band-pass filter consists essentially of two
tuned circuits, one tuned slightly above
and the other slightly below the frequency
of the desired station, the two circuits
being coupled together in one or another of
several ways.

A complete discussion of the theory of
band-pass action is outside the scope of
this article, but a number of typical
arrangements are shown in Figs. 11 to 13.
It will be seen from these that in each case
they form combinations of the types of coil
already described, and the diagrams them-
selves again show why in commercially
made coils the lower ends of the various
windings are left free and not connected
together.

In Fig. 11 the coupling between the two
tuned circuits of the band-pass arrangement
is by the condenser, which is common to
the two circuits. This condenser is shunted
by a high resistance to permit the necessary
bias on the grid of the H.F. valve. Some-
times a very small condenser is connected
between the top ends of the two band2pass
coils to provide a part of the coupling, and
this is shown in Fig. 12, while Fig. 13
shows another variant in which a small
coil coupled to the winding of the first
band-pass coil is connected to a similar
coil coupled with the second band-pass coil,
thus forming an inductive coupling.

The number of combinations is almost
endless, but those illustrated represent the
most commonly used, for which standard
types of commercial coils are quite well
adapted.

Interesting Talks

BIRD
-WATCHING is not only an in-

tensely fascinating pastime but an
important form of research that requires
inexhaustible patience and, on occasion,
considerable physical endurance. A series
of three talks will be given on consecutive
Mondays from April 13th by T. H.
Harrisson, who has not only studied birds
all over England but whose work has
taken him as far afield as Lapland, St.
Kilda, the New Hebrides and Borneo
(where he was the leader of the Oxford
University Expedition). The aim of the

Ir PROGRAMME NOTES

series is to demonstrate the extreme
importance from a scientific point of view
of bird-watching-not only by experts
but by ordinary observers whose hobby
it is. These investigations have a far wider
significance than is, perhaps, generally
realised, linking up with many other lines
of thought and with the study of man
himself.

Broadcasts from Russia

THE POLSKIE RADIO, The Polish
Broadcasting Co., are now givirw

short-wave broadcasts from the station
Babice, near Warsaw. These broadcasts
take place from 4.30 to 5.30 p.m. London
time, on Mondays, Wednesdays and
Fridays.

The' wavelength is 13,635 kc/s, 22
metres, and the power is 10 kW. 1 t

should be well heard in England. There
will also be broadcasts in the English
language.
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A PAGE OF PRACTICAL HINTS

READERSWRINKLES
A Small -capacity Variable Conden-

ser
THE accompanying sketch shows a
device which .I am using in place of

the usual small -capacity condenser in the

An efficient small -capacity aerial condenser.

aerial lead of my short-wave converter.
I find this works excellently, and the
necessary parts can be found in any junk
box. It consists of two coils of thick
copper wire, the coupling being made
variable by means of the knob, which
allows the smaller coil to enter the larger.
The two coils, of course, must not touch.
The sizes of the coils are lin. x lin., and
lin. x lin. Other details can be seen in
sketch.-A. J. PARDOE (Exeter).

An Outdoor Aerial -earth Unit
ASIMPLE aerial -earth unit, which is

very useful on a short-wave club
" field day," or with any set used in the
open air, can be constructed as follows :-

A sixpenny six-foot steel rule of the
concave -convex cup type is obtained, and
the rivet passing through the centre drilled
out and replaced by a 4 B.A. terminal,
which is used to fix it at the top of a piece
of ebonite about 4in. long. At the bottom
of the ebonite is fitted a piece of brass
strip, 9in. long, of the type sold for curtain
valances, secured by a 4 B.A. screw, and
another terminal. The strip should be

filed to a point
at the free
end, and the
terminals
should h a v e

STEEL Par IIIII their h eads
fitted behind
the ebonite. In
use, the brass
spike is stuck
into the
ground-which
should be

AERIAL damped if it is
dry-and the
rule extended,
whilst leads
are taken from

- the terminals
BRASS to A and. E
STRIP respectively on

the set. If the
rule is slightly
tilted back-
wards it will
remain rigid
in anything

EARTH

A simple
aerial -earth

unit.

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-irfor 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 AMATEUR WIRELESS,"
George Newnes, Ltd., 8.11, Southampton
Street, Strand, W.C.2. Put your name and

i. address on everyitem. Please note that every
notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

but a very strong wind.-D. L. JoincsToN
(Cambridge).

A " Dead Beat " Meter from Scrap

THE
accompanying diagram and data

of a useful and practical measuring
instrument may be of interest to other
readers. The cobalt steel magnet furnishes
an admirable means of controlling the
moving coil, consisting of 20ft. of No.
47 s.w.g. instrument wire wound on a
thin copper frame or former. This former
is shaped to embrace, without touching,

<*'011111u11111/104,.
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SPEAKER -MAGNET

PAPER SCALE

TOP SCREWED
TO PLATE

SHARAMEPED COPPER
F
X6" BRASS PLATE

REGULATOR
BO/Y/TE INSLILATORS

HOLDING TAGS
SOLDERING TAGS

TENS/ON REGULATOR

BRASS BUSH
74"EBONITE
BRASS COLLAR
HOLDING REGULATOR -

BRIDGE PIECE
JEWELLED OR
HARDENED STEEL
CENTRES

BUSH OVER
\ THREADED ROD

/24 X /As' STRIP BRA55

Elevation and plan of the mechanism for a
" dead beat meter.

a mild steel cylinder which is pivoted to
revolve freely inside the former.

The movement is beautifully even,
provided the greatest care is exercised in
reducing friction to a minimum. It is, of
course, the copper former which gives the
title of " dead beat " to the instrument.

The means of introducing current into
the coil is rather a delicate one, and consists
of forming two spiral coils about lin. in

THE
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length from two 6in. pieces of the 47 gauge
wire, as used for the former. If wound
on a length of din. dia. cycle spoke, this
will provide about the correct tension.
The enamelled ends are then bared and
soldered, one end of each to the coil ends
on the former, the opposite ends to the
soldering tags mounted on the ebonite
distance pieces bolted on the magnet
poles. A phosphor bronze controlling
spring will be found essential, since the
steel variety is distorted by the close
proximity of the concentrated magnetic
field.

The temperature error of the spring

SCALE: HALF FULL
SIZE

The finished
" dead beat

meter in its casing.

could be overcome by inserting a second
wound counter clockwise, and lightly
soldered to the bottom pivot needle, the
effect being to balance the zero error of the
first spring.

A case to hold the finished meter is
suggested in the sketch, and provides an
almost portable instrument, but, of course,
there are a variety of ways and means of
housing such an instrument.

Calibrating the instrument, and the
inclusion of any resistances required by the
constructor, will prolong the interest found
in building this novel and inexpensive
milliammeter.-J. R. G. HILL (New Cross )

A Dial with Micrometer Reading

MANY
amateur radio enthusiasts have

wanted a dial which can be read to a
greater degree of accuracy than is obtain-
able with most commercial dials. The
accompanying sketch shows how an ordinary
flat scale and cursor can be made to read
with extreme accuracy. This is accom-
plished by putting the hair line diagonally,
so that the top of one line and the bottom
of the next one is joined by it, and each
line divided 0-10. As the cursor travels,
the hair line will go up each line in turn,
so with an ordinary 0-100 dial an accuracy
of one in a thousand is obtainable at a
glance. This is particularly useful for
frequency meters and other apparatus
requiring a high degree of accuracy.-
J. BOLINGBROKE (St. Leonards).

for reading
with III_Illll#1111"S*extreme accuracy.

Adapting a dial --r voRsoA.4' 4: ilL1N/RE
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April 4th, 1936

By JACE

Down to the Sea in Ships
ON April 14th, in the National pro-

gramme, listeners will hear the first
of a series of talks explaining how ships
are run and how shipping works. In peace
and war the life of the British people
depends upon sea -borne commerce. The
imports we consume and the exports we
sell are carried in ships. It is by sea that
travellers leave and come back to these
it lands. We have been, we are, and, in
spite of progress in the air, we must remain
a seafaring nation dependent upon ships.
The shipping industry is, therefore, one of
the most important in the country, affecting
vitally with its vast needs the prosperity
of every kind of trade. In this series men
whose lives are spent in the industry will
.speak about the special problems which
Confront them day by dax. Among the
subjects to be touched upon are the Merchant
Marine, Ports, Ship Designing, Manning
and Handling the Ship and Life on Board,
Running the Ship. In the two final talks
Sir Alan Anderson, who is the Honorary
President of the International Chamber of
Commerce and a Director of Suez Canal
Company, will describe the difficulties now
facing the industry, so that listeners may
understand the problems upon the solution
of which the safety and existence of the
whole population depend. He will discuss
idle ships, surplus tonnage, foreign subsidies,

' the size of ships, the recruiting and training
of officers and men. Speakers in this series
include, Sir Richard Holt, Mr. Maurice
Denny, Mr. Basil Sanderson, Lord Essendon,
and Mr. Leslie Runciman.

International Broadcasting -Union
THE International Broadcasting Union

held its winter meeting at Paris
recently, under the presidency of M. Maurice
Rambert, Administrateur-Delegue of the
Swiss Broadcasting organisation. Delegates
were present from twenty-nine European
national broadcasting organisations and
from seven broadcasting organisations over-
seas. Representatives of fourteenEuropean
Administrations of Posts and Telegraphs,
two members, of the Direction of the Berne
Bureau of International Telecommunica-
tions Union, and a representative of the
League of Nations were also present as
observers.

The International Broadcasting Union
was welcomed to Paris by M. Georges
Mandel, French Minister of Posts and
Telegraphs, through the intermediary of
M. Marcel Pellenc, Director of the French
State broadcasting service. At the opening
session the President of the Union drew
attention to the highly -satisfactory growth
of interest in broadcasting in Europe
(including the Union of Soviet Socialist
Republics), where during 1935 the number
of licensed listeners had risen from approxi-
mately 23,560,000 to 27,650,000-an in-
crease of 4,090,000 receiving sets or of
about 16,000,000 potential listeners.

PRACTICAL AND AMATEUR WIRELESS

The Lucerne Plan

THE
Union examined,

among other questions,
the functioning of the Plan
of Lucerne under the severe
winter conditions.. It reached
the conclusion that a further
improvement in the situation
had been obtained through
the stricter application by

a number of broadcasting organisations
of the technical conditions prescribed
for the fulfilment of the plan ; but asked
for a similarly strict technical application
of the plan on the part of all broadcasting
organisations. The Technical Commission
has been asked to re-examine the difficult
situation existing in the overcrowded long -
wave band, and to give all possible aid
towards a satisfactory solution. A request
was also made to members to avail them-
selves of the technical means prescribed

81

by the Union forthe control of modulation,
in order to eliminate the interference diffi-
culties due to over -modulation. Attention
was also given to a new form of interaction
interference, now generally termed the
" Luxembourg effect." As an outcome,
members have been asked to take into con-
sideration for the future in their plans for

raising the power of stations the existence
of this phenomenon, and to envisage in each
case the construction of transmitting aerials
of a modern type such as permit of a re-
duction of the radiation of oblique rays.

Greater Stability
During discussions relating to the stability

of the wavelengths (or frequencies) of trans-
mitting stations, it was noted that remark-
able progress had been made in the European
zone, and that many stations now revealed
a stability far greater than that required
by the Lucerne Convention.

PETO-SCOTT
EVERYTH IN
RADIO-CASH
C.O.D. or EASY TERMS

IMPORTANT PILOT AUTHOR KITS are only. obtainable direct from Peto-Scott. We can supp:y any
Kit featured in this journal during the past three years. Miscellaneous Components, Parts,

Kits, Finished Receivers or Accessories for Cash or C.O.D. or en our cwn system of Easy Payments. Send us
a list of your wants. We will quote you by return. C.O.D. orders value over 10,- sent carriage and post charges
paid )GREAT BRITAIN ONLY). Hire purchase terms are NOT available to Irish and Overseas Customers.

9-eto-gcolt 1936 -
UP -TO -DATE SENSITIVE S.C.3 KIT

SEND FOR FREE BLUEPRINT
The latest Peto-Scott
Kit Set triumph! The
last word in Sensi-
tivity, selectivity and
high fidelity repro-
duction under modern
broadcasting condi-
tions.

2 -gang Air Di-
electric Condenser

 Automatic Grid
Bias Full Vision Slow
Motion Tuning

 Detector, S.G., Pentode Valves
Modern Air -spaced Coils

KIT "A" 'um!'" -allparts, including
ready drilled chassis and panel.
less Valves, Speaker, Cabinet.Cash or C.O.D. Carriage
Paid, 35/- or 2/6 down and 9
monthly payments of 4/-.KIT " B," with valves. Cash
Carriage Paid, £2/1919, or 5/-
11 month] ayment of 5/6.

or C.O.D.
Deposit and

HIGH FIDELITY
P.M. SPEAKER
TYPE S.1. For Power,
Super Power or Pentode.
8" chassis with input
transformer.Cash or
C.O.D. Car-riage Paid,

19/6 or 2/6 down
and 8 monthly

Payments of 2/6. DOWN
'6

1936
Pao-s..er

ELIMINATORS 1936
TRICKLE CHARGER MODEL, Type M.A.1O/30.
A.C. mains, 200 250 volts. Output 30 m.a. at 150
volts. 2-v. .5 amp Trickle Charger. Cash or C.O.D.

Carriage Paid, R2/19/6, or
5/- down and 11 monthly pay-
ments of 5/6.
MODEL A.C.12 (illustrated)
A.C. Mains, 200 / 250 volts.
50 / 100 cycles. Output : 120
volts at 12 m .a. 4 tappings.Cash or C.O.D. Carr. Paid,
30/- or 2/6 down and 10
monthly payments of 3/..

Send for Complete Catalogue.

PEZOLECTRIC POWER PICK-UP.
B.T.H.With rest, flexible lead and full instructions.
Cash or C.O.D. Carriage Paid. 821210.
Balance in 11 monthly payments of 41-.
BLUE SPOT PICK-UP, complete with volume

control. Rotating head for easy needle
changing.
Cash or C.O.D. Carriage Paid 61/7/13.
Balance in 11 monthly payments of 2/6.

Send

2/6
Only

Send

2/6
Only

P LOT AUTHOR KITS
TUTOR T £4

Cash or C.O.D. Carriage Paid
Or 716 down and 11 monthly payments of 7/3.
Author's Kit of First Specified parts, less valves,

cabinet and speaker.
If required with values. Cash or C.O.D. Carriage
Paid £511216. or 12 monthly payments of 10/3.

TUTOR S.W. CONVERTER
KIT " A" CARRIAGEci,°,41,; 11/17/6

Or 51- deposit and 6 monthly payments of 61-.

MONITOR 3 (1st Version)
KIT " A" CASH OR C.O.D.Carriage Paid 121510

Or 716 down and 6 monthly payments of 71-.

PREFECT SHORT 3WAVEKIT gg A ,, CASH OR C.O.D. Ilium
Carriage Paid if

Or 7/6 down and 7 rnonthly payments of 7/9.

£4 SUPERHET 4 BATTERYVEION
KIT " A " Car

CASHriageOR CPa
id

.O.D. 14/4/0
Or 7/6 down and 11 monthly payments of "19.

and BATTERY

TESTING INSTRUMENTS
IN ONE!

Ten Ranges, measures
0-3 megohms. Send
only 2/6; balance
in 10 monthly pay-
ments of 4 3. Cash
or C.O.D. Carr.Paid, £2!0'0.UNIVERSAL
A.C./D.C. AVO-
MINOR, 22 ranges.
Cash or C.O.D. Carr. Paid,£5/0/0, or 9)- down and 11
monthly payments of 9/3.

SEND o°"
ER NOQI LE: RE YR NOW

PETO-SCOTT., CO., LTD., 77 (Pr.W. 21, City Road, London,
E.0.1. Tel. Clerkennell 610607.
West End Showroom, : 62 (Pr.W.21), High Holborn, London,

W .C.1.
Please send me CASH/C.O.D./1LP

NAME

ADDRESS

Est. 1915.

I am interested in
Please send me loll details wilbout obligation.
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THE BEGINNER AND A.V.C.
A Simple Explanation of the Function of the A.V.C. Circuit and the Reasons why it is
not More Generally Adopted in Home -constructed Receivers. By W. j. DELANEY.

IMPRESSED by the fact that the
majority of commercial sets to -day
employ the A.V.C. feature, many

beginners write to us and ask how to
incorporate it in their own receivers, and
many also desire an explanation of the
reason for its omission from the majority
of receivers which are described in our
pages. It is not on account of either
expense or difficulty of construction that
we omit to fit it to our receivers, and it is
not for similar reasons that we tell the
majority of querists that it would not be
worth while fitting it to their receivers.
When once it is appreciated how the
automatic -volume control system func-
tions, it will be seen that a particular type
of circuit is needed in order to take full
advantage of it, or else some subterfuge
has to be incorporated in order to bring
the smaller set into line with the more;
powerful one, and in the latter respect
many complications are introduced.

What A.V.C. Does
It has already been pointed out in these

pages that the term " automatic volume
control" is not strictly accurate, as the
system does not directly control volume.
What it does do is to limit the amplifi-
cation or gain of the high -frequency
amplifying stages, and thus a more correct
term (and one which is coming into more
frequent use by technicians) is " auto-
matic gain control." From these remarks
it becomes obvious to all that to employ
A.V.C. two essentials are required in the
receiver, firstly, high -frequency amplifying
stages and, secondly, valves of the type
known as variable -mu valves. The latter,
for the newcomer, may briefly be stated to
be S.G. or H.F. pentode valves in which
the grid -bias which may be applied can be
varied over a wide range, and the varia-
tion of bias will affect the amplification of
the valve. The amplification factor of
the valve will be highest when the bias
which is applied is lowest, and vice versa.
In most mains H.F. valves of this type as
much as 40 volts negative grid -bias may
be employed, whilst in battery valves the
bias may be as high as 16 volts with some
types of valve and only 9 volts in others.
Where the grid -bias is of a low value, the
valve is referred to as a " short base "

! valve, and this obviously enables control
I to be effected in an automatic circuit with
j a lower range of signal.

In the ordinary battery receiver employ-
ing a variable -mu valve a potentiometer
is connected across a grid -bias battery,
and the voltage which is dropped across
the potentiometer is tapped off and

j applied to the valve (Fig. 1). In a mains
receiver, the bias is obtained by the drop

I in voltage across a potentiometer in the
j cathode circuit and acts in exactly the

same manner (Fig. 3).
.14111.1.14111414.1111.11114

How A.V.C. is Applied
The real reason for the use of A.V.C.

is found in the fact that in order to design
a receiver to give good results on long-
distance stations a very high gain or high
efficiency must be employed in the H.F.
stages, and thus, when the local is re-
quired, the detector or L.F. stages become
hoptlessly overloaded.

Thus, to obtain an automatic applica-
tion of the bias it is necessary to replace
the potentiometers above referred to by
some voltage source which, to modify the
gain of the H.F. stage with signal strength

HT,

L.T.

68.

H.T.
÷

1.

Fig. 3.-The standard variable bias circuit for
a mains valve.

fication normally employed, and if only a
single H.F. stage is used there is little
object in using A.V.C., as the overall stage
gain is so small that the receiver may be
worked " full out " all the time and it is
only necessary to fit a simple L.F. control
to avoid too much noise from the local.
As soon as a second H.F. stage is added,
however, the input from the local may
assume such a degree that it is essential to
employ an H.F. control to avoid distortion
due to overloading, and then we may con- I
skier the application of the A.V.C. circuit. -

As we wish to employ the signal for the !
purpose, and a direct current must be I
employed in order to utilise the voltage j
drop across a resistance as previously !
mentioned, we must fit the A.V.C. circuit I
after the detector stage, that is, when the j
signal has been rectified. It has, of course, !
already 'been explained in these pages I
that the flow of a current through a resist- j
ance provides a fall in voltage, and that !
the voltage is proportional to the current I
which is flowing. {Actually it is the pro-
duct of the current and the resistance.)j
The first component in the A.V.C. circuit I
is therefore a resistance, and in view of the j
fiwt that there will be variations in the
Voltage due to the low -frequency varia-
tions of the signal, some form of smoothing
device must also he included.

A Precaution
From the above remarks it will be seen j

that the necessary biasing voltage may !
be obtained only after the H.F. stages, I
but that it is fed back to the input side of
the receiver, and it should be understood !
that, in the event of the receiver being I
employed close to a powerful station j
where the signal is of such a value that it !
will result in a high -biasing voltage being
obtained from the normal circuit, it may j
exceed that which could normally be !
used when a single H.F. valve is em-
ployed. In such a case distortion would j
result due to what is known as " cross
modulation," and thus some steps should I
first be made to limit the signal from the j
aerial, or preferably the circuit should be
modified so as to employ two or more H.F. I
stages.

In certain cases it is possible to increase I
the voltage which is obtained from the I
signal, and the arrangement is then j
referred to as " amplified A.V.C.," but -
this results in more complications and I

6.8. still demands the use of two or more H.F. j
stages, or sup. -het I.F. stages. The various -
simple methods of employing the auto- I
matic-biasing circuit will be described j
next week.

141104=10.0i041.1111.11411111.141 vmmu wa.ma NON 14110.4 .11010.1M0-1 NM. 1.10.1 NIIM.110.14mr.I.M111,11.11MI NOME., .IMMOP11.111.1411=010.11011110.1110.1

6.8.
Fig. 1.-One method of employing bias control

with a battery variable -mu valve.

must be obtained from the signal. In
other words, if we wish to improve the
H.F. gain when a weak signal is received,
we must reduce the grid -bias on the H.F.
stage. Then the signal itself must be used
to provide the grid -bias, and this gives us
our first limitation, namely, that the signal
which is received by the set must be
sufficiently great, to apply the necessary
high value of bias required by the H.F.
stage to reduce amplification to such a
degree that overloading does not take
place.

It will be seen, therefore, that the first
consideration in deciding whether A.V.C.
may be fitted is the degree of H.F. ampli-

HI
L.T.

6.8.

Fig. 2.-An alternative arrangement to Fig. 1,
where the bias is applied through the coil instead

of through the grid leak.
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THE LATEST B.B.C. HIGH -POWER
STATION

(Continued from page 70)

heating current to the valves are similar to
those adopted at Droitwich. The filament
of each of the valves in the output stage is
supplied from a separate machine, thus
permitting very accurate control of filament
voltage.

The filaments of the modulated -amplifier
valves, which are at a potential of 10,000
volts above earth in the unmodulated
carrier condition, are heated by an insulated
generator, the frame of which is supported
on porcelain insulators and driven by a
3 -phase 415 -volt motor through a porcelain
insulated coupling. The filaments of the
modulator valves and other small valves
in the transmitter are supplied by one
motor -generator. The anode voltage for
the low -power valves and grid -bias voltages
for all valves are obtained from motor -
generators situated in the machine room.
With the exception of the main anode
H.T. generators, all motors are started by
means of automatic starters from the
control table. The, only switchgear pro-
vided is that for starting the synchronous
motors driving the main H.T. generators.

- In view of the type of motor and the heavy
nature of the switchgear,, it was not con-
sidered advisable to use automatic switch -
gear.

The Building
The general plan of the building is similar

to that of other B.B.C. stations. It is 262
feet long by 113 feet broad, and the average
height of the elevations is 30 feet.

The roof is flat and surrounded by parapet
walls. Like the floors, it 'is constructed of
hollow pre -cast concrete beams, supported
on steel beams resting, where heavy loads
occur, on steel stanchions which transmit
the loads to grillages in the foundations.

The heating system is of the accelerated
hot-water low-pressure type. An electrical
thermal -storage cylinder is employed, the
water being heated in two electrode boilers
which together take a maximum load of
450 kW.

On the south side of the building is a
concrete reservoir with a capacity of
28,000 gallons, which provides cooling for
the valves.

Wonders of the Queen Mary

D°
you know that when the sailors are
perched in the crow's nest of the
great Cunarder which sails for

America in the summer, they will be almost
as high above the sea as Nelson is above
Trafalgar Square in London ?

Do you know that in the Queen Mary
there is a kiddies' playroom with its own
cinema ? The kiddies can operate it them-
selves by pressing a button.

These are but two of the intensely
interesting facts which are to be found in
" THE STORY OF R.M.S. QUEEN
MARY" just published by George Newnes,
Ltd., and on sale at all newsagents, price 6d.
This book is lavishly illustrated and is a
stirring pen -picture which takes you round
Britain's monster ship as though you were
sight-seeing with a guide.

It will make you feel proud that British
engineering skill has achieved this master-
piece of shipbuilding. The book is a romance
of industry and endeavour that you will
read again and again. Be sure to get a
copy-it is printed in beautiful photo-
gravure. Only 6d. everywhere.

APSTAN CIGARETTES
PLAIN OR CORK TIPPED

As they say
in the quads at Oxford :

C.C.50213

7K71KL%,,X

10 for 6d.
20 for 111/2d.

'BETTER BUY CAPSTAN,

theyre blended better
- the Wills:v
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It gives full information regarding various
I.C.S. Courses of Instruction in Radio work.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
I.C.S, Instruction includes American broad-
casting as well as British wireless practice. It
is a modern education, covering every depart-
ment of the industry.

OUR COURSES
Included in the I.C.S. range are Courses

dealing with the Installing of radio sets and,
in particular, with their Servicing, which to -day
intimately concerns every wireless dealer and
his employees. The Equipment Course gives
sound instruction in radio principles and
practice.

There is also a Course !or the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

Then there are the Preparatory Courses for
the City and Guilds and I.W.T. Exams.

We will be pleased to send you details and
free advice on any or all of these subjects.
Just fill in, and post the coupon, or write in
any other way.

ma me .moi mow mu. am rem,  IMP

international Correspondence Schools, Ltd.,
Dept. 94, International Buildings,

Kingsway, London, W.C.2.

Without cost, or obligation, please send Inc your
Radio" booklet of inforinatIon_ahout the Courses
have marked X

13 COMPLETE RADIO
la RADIO SERVICING
a RADIO EQUIPMENT
t( RADIO SERVICING AND SALESMANSHIP
rt WIRELESS ENGINEERING -

la EXAMINATION (state which)

Name /1,

Address

Taking the Boom out of
111111111111111111111111111111111111111ilt e Lou ea er,,,

GIVEN a receiver
capable of faith- An Efficient
fully reproducing Eliminating Cafrequencies from 10 to

10,000 cycles, and a is Described
good loud -speaker such
as the Rola G.12, the
R.K. Senior, or the W.B. Stentorian Duplex,
the quality of reproduction, particularly
the bass and the very high treble, is very
considerably influenced by the way in which
the speaker is mounted.

The first requirement is that there should
be no loose joints or thin wooden panels to
spoil reproduction by the introduction of
rattles or resonances. Even when the
baffle is stiffened with battens, the baffle
should be at least lin. thick, and not less
than 3ft. square. With a baffle 6ft. square
and lin. thick mounted clear of walls and
other obstructions, 60 cycle notes can be
reproduced with little attenuation and
without any " boom." It is generally when
a speaker is mounted in a cabinet that
" boom " becomes apparent, and this is
caused by resonances due to the depth of the
sides of the cabinet restricting the column
of air enclosed in the cabinet. This air
generally vibrates at a fairly low frequency,
and causes " box " resonance, and woolly
and boomy reproduction.

Cabinet Resonance
Another cause of " boom" is due to

" cabinet " .resonance caused by the sides
and front of the cabinet, especially if they
happen to be thin, vibrating at a fairly
low frequency. Both " cabinet " resonance
and " box " resonance are closely related.

To remove boom, therefore, it is necessary
to do two things : (1) strengthen the sides
of the cabinet and baffle; (2) remove the
column of air from within the cabinet or
allow it absolutely free circulation.

The only cure for " cabinet " resonance
is to strengthen the sides in some way, or to
line the cabinet with some sound -absorbing
substance such as thick felt. There are
several compressed paper or wood pulp
materials on the market which are emin-
ently suitable for lining a cabinet, because
they not only deaden the sound, but they
are also stiff enough to strengthen the sides
of the cabinet, and effectively remove all
but the slightest traces of " cabinet "
resonance. The material should be glued
on and then battened round the edges.

A great deal can be done towards curing
box " resonance by removing the back of

the cabinet. Usually more harm than good
(to the quality of reproduction at any rate)
results from keeping the back of a cabinet
in position, and the little extra dust that
gets in through removing it is more than
compensated for by the improvement in
tone. An even greater improvement may
be effected by cutting fairly large holes in
the top and sides. This allows greater
freedom of air in the cabinet, but is rather
a disfigurement. The following procedure,
however, while being the most effective of
all, means going to rather a lot of trouble
and is slightly expensive. It consists of
filling up the vacant space in the cabinet,
thus entirely removing the column of air
which causes " box " resonance, and at the
same time deadens the sides of the cabinet
and stops them vibrating. Box and cabinet
resonance are both removed by this method,

Method of

binet Resonance

in this Article

and a cabinet so treated
gave a remarkable
increased performance,
there being no percepti-
ble vibrations or re-
sonances even on very
loud passages. At the

same time, the low frequencies were
admirably reproduced, and there was
absolutely no sign of " boom."

" Packing " the Cabinet
First, loosely cover the back of the

speaker with muslin, tacked down at the
edges of the baffle on which the speaker is
mounted ; fill the space between this layer
of muslin and the back of the cabinet with
cotton wool or " Kapok," and tack muslin
across the back. " Kapok " is obtainable
from most furnishing stores, but if any
difficulty is experienced, flock or cotton wool
may be used. In any case, whatever
material is used, it must not be packed
tightly. It is far better to have it too loose
than too tight.

LOOSELY fiLL ED
A077., Corrone Ii/ooL
/Wuxi me 414/..s-cav

kfrisime

Co rront
14/ooz.

/14/SL//1

oeemove ithozmw
BACK OA' C46%/VET

This diagram illustrates the author's remarks in
this article.

Having removed the column of air from
the back of the cabinet, a further improve-
ment may be obtained by fixing the baffle
3in. or 4in. from the front of the cabinet and
filling this space with cotton wool or
" Kapok." In this case, however, the
filling and its muslin cover are arranged to
form a trumpet, the narrow end of the
trumpet corresponding in size with the cone
of the loud -speaker, and the wide end being
arranged to agree with the loud -speaker
aperture in the front of the cabinet. It
may be advisable to enlarge this aperture,
especially if it is circular and of a size
corresponding to the cone of the
speaker. What is wanted is a good size
hole about 12in. to 18in. square. The
accompanying sketch shows the arrange-
ment clearly, from which it will be seen
that the front of the cabinet is extended
to assist in high note reproduction.
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AREVIVAL of interest in 10 -metre
reception is apparent generally ;
nevertheless, there are many short-

wave experimenters who, so far as practical
interest is concerned, leave this sphere of
reception severely alone.

There are various reasons for this state
of affairs. Some may associate ultra -short
waves with complications and problems
which they do not feel qualified to tackle.

The purpose of this article is to place
before readers information based on practi-
cal experiments, which will enable them to
break in on the ultra -short-wave bands at
low cost by adapting standard apparatus
to suit requirements. If results in terms
of transmissions heard are regarded as
satisfactory, and ultra -short waves con-
sidered to be worth while, the experimenter
may consider undertaking the construction
of separate super -circuit equipment to suit
his own convenience.

Straight circuits usually function satis-
factorily below 16 metres, but 12 metres
must be regarded as a minimum, after
which certain modifications are necessary
in order to reach the absolute limit when
using standard 16 -metres -190 -metres lay-
outs.

The Circuit Diagram
Whilst the wiring and testing out of

various forms of straight circuits may be
interesting, the writer considers that the
circuit you are familiar with is usually the
best one. For example, Fig. 1 shows the
theoretical circuit of a straight three-valver.
This is, in fact, a modified version of the
Full Range Band Spread Receiver, described
in the January 12th, 1935, issue of this
journal. The set has in the meantime
been fitted with B.T.S. 16-190 metres
four -pin type S.W. coils.

Experiments have proved that a receiver
which is totally screened in a metal cabinet
functions quite satisfactorily below 10
metres without a single alteration to the
receiver, apart from an H.T. increase to the
plate of the HR220 detector valve. This
voltage increase was in the vicinity of
100 volts, which showed room for improve-
ment. The following modifications were
carried out : 3-megohm grid -leak replaced
by a 2-megohm one and additional aerial
connectiOn with a .00005 mfd. pre-set
condenser in series with the aerial.

Various Tests
During tests, two valves and three valves

were used, but it was found that sufficient
volume could be obtained on headphones
with the last valve out of circuit.

Comparatively high H.T. voltages on the
detector plate were still necessary, there -

eft

SHORT WAVE
SECTION

STRAIGHT CIRCUITS FOR TEN -METRE RECEPTION
In this Article Practical Information is

Standard Apparatus for Ultra -short-wave

fore twisted flex coupling to the aerial was
tried in place of the .00005 mfd. pre-set
condenser, but did not make any difference.
As wiring was as short and direct as
possible, further improvement in that
direction  was impossible. Various values
of grid -leak and condenser combinations
did not improve matters ; neither did the
incorporation of an ultra -short-wave choke,
and it is apparent that the estimated
efficient choking range of the 10 -2,000 -metre
one was very conservative indeed. The
original H.F. choke was quite satisfactory.

Fig. 2.-Theoretical circuit diagram of a
one -valve ultra -short-wave adapter.

Taking into account that wiring through.
out, including the detector stage, was as
short and direct as possible, and valve -
holders were of low -loss construction, it
was clear that layout, unsuitable detector
valve, or high -impedance circuit (that is,
when compared with specially -designed
ultra -short-wave receivers) was at the
root of things.

Given to Enable the Reader to Adapt
Work - By A. W. MANN

The original idea was to see if it were at
all possible to receive 10 -metre signals on
this standard receiver without drastic
alterations which would cause inconvenience
when it was desired to listen on normal
S.W. bands.

The Detector Stage
A high detector voltage, however, is apt

to make operation difficult. Impedance,
which is the resistance to the current
flowing in a circuit, is a serious thing,
which in the interests of efficiency must
be overcome. The design, layout, and
use of suitable type valves will reduce this
effect to the minimum, so far as special
apparatus is concerned. When, however,
dual-purpose apparatus is used, a compro-
mise is the only thing possible or to be
expected.

The final experiment, therefore, was to
try different types of valve as detectors,
and the most suitable was a low impedance
LP -220, which is, of course, a power valve.
Using this as an ultra -short-wave detector
under the circumstances outlined, it is
possible to obtain exceedingly smooth
reaction on 10 metres and below, even
when using a standard S.W. aerial. This
type of valve is, of course, useless as a
detector on the higher wavelengths. Fortu-
nately, our ultra -short-wave tests were
carried out during a period of good recep-
tion conditions, and amongst others heard
consistently was the American amateur
station W9BHE on telephony.

A .0001 mfd. tuning capacity will at
first sight appear to be much too large,
even when used in conjunction with a slow-
motion dial. It is, however, possible to
tune in 10 -metre signals but, at the same
time it is a tricky business. The addition
of a band -spreading condenser of 15 mmfd.

PHONE0-

1.-Circuit diagram of a three -valve ultra -short-wave receiver referred to in the text.
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or even smaller, removes the difficulty, and
such an arrangement will provide easier
tuning than a slow-motion dial and
.00005 mfd. tuning condenser.
- The original experimental coil data is

as follows :-
GRID -2 turns spaced 1/16in. 30

DCC.
REACTION -3 turns close wound 30

DCC.
Distance between windings 1/16in.
Diameter of valve base former 1 fins.

It must be admitted that circuit differ-
ences so far as individual straight short -
wavers are concerned, will govern whether
or not they tune down to 10 metres and
remain stable in operation. In instances
of this nature, the alternative is to build
separate apparatus. This can be taken in
hand at low cost, using only standard
components, most of which are to be found
in an amateur experimenter's workshop.

A One -valve Adapter
Straight circuit short-wave adapters are

built for 16 metres -100 metres reception.
using the apparatus in conjunction with
standard L.F. amplifiers, so why not use
ultra -short-wave adapters in a like manner ?
The writer has tried out the idea, and found
that satisfactory reception was possible ;
conditions prevailing being, of course, a
contributory factor relative to the measure
of success achieved. Fig. 2 shows the
theoretical circuit of a one -valve ultra -short-
wave adapter. This is a straight regenera-
tive circuit, which is simply the detector
portion of that shown in Fig. 1 with certain
modifications.

The experimenter may please himself as
to the form of construction adopted in

an experimental unit of this type. The
inexperienced experimenter often finds his
chief bugbear to be hand -capacity effects
when building standard short-wave receiv-
ing apparatus other than that of sponsored
design.

Constructional Details
It is possible to build ultra -short-wave

receiving apparatus on a metal or foil -lined
chassis, and mount the tuning condensers
directly on to a metal panel, but, so far as
experimental work is concerned, is not
advisable as a first attempt.

A baseboard and panel arrangement

Fig. 3. -Base-
board and sub -
panel arrangement for
a short-wave receiver.

without foil lining, and the use of con-
denser extension rods, is to be recommended.

Fig. 3 shows a suggested baseboard,
panel, and sub -panel arrangement. A is
a sub -panel which may be arranged to
carry tuning and reaction condensers.
If small diameter tuning dials are used,
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three may be mounted on the panel and
thus a band -spreading condenser may be
mounted on the sub -panel A.

With an arrangement of this kind the
tuning coils must be mounted on the shelf
B, together with grid -leak and condenser,
also valve -holder V. The H.F. choke,
which should be a special U.S.W. type,
is supported by the wiring.

If the experimenter wishes to use a
.00005 mfd. tuning condenser and S.M.
dial, four telephone -type terminals may
be mounted on sub -panel A, the foil ends
passing through the holes in the terminals
to which the appropriate connections are

made. Suitable 16 -gauge copper
wire, air -spaced, self-supporting
coils may be made, using a
short length of sin. diameter
dowelling as a former.

When the band -spread ar-
rangement is used with a .0001
mfd. tank condenser, the follow-
ing coil data will prove use-
ful :-

GRID -5 turns spaced
1/16in.

REACTION -8 or 10 turns
spaced 1/16in.

All 16 -gauge copper wire, wound
on a sin. diameter former. Using
an L.P.-220 type, or similar
low impedance valve, smooth

oscillation will usually be obtained if
careful attention is paid to H.T. voltage,
and the setting of the .00005 mfd. pre-
set aerial series condenser. Wiring should
be short and direct, and aerials of har-
monic relation 1, or 1 wave will provide
best results.

THERE is considerable activi-
ty all round
waves, and much of in-

terest can be found by the
listener at almost any hour of the
day or night. Without doubt,
most countries, both in the old
and new continents, are anxious
to install short-wave relays for
the broadcast of their radio
programmes overseas, and, in consequence,
many new stations can be heard testing.

Although no details are yet available
from official sources, on roughly 49.26
metres (6,090 kc/s), namely, between
OER2 (Vienna) and GSL Daventry Empire,
a station has been heard of which the call
was understood to be : Radio Beograd.
This would point to Belgrade (Jugo-
Slav ia), although, so far, no mention of
the installation of a short-wave station
has been made. The call and details of
the programme were given out by a woman
announcer.

In Cuba the short-wave broadcasting
stations, which up to the present have been
using amateur call signs, are now adopting
a four-letter call. CO9GC, Santiago, on
48.78 metres (6,150 kc/s), which now works
with a power of 2.4 kilowatts, and relays its
main radio entertainments from the
medium -wave studio, CMKC, is now
registered as COKG. It gives its call-
Santiago de Cuba-every fifteen minutes,
and as interval signal broadcasts four
chimes. All announcements are in Spanish
and English. If you tune in just before
midnight, at exactly G.M.T. 00.00 you will
hear a time signal which scorns to be a
record of Big Ben.

Santiago de Cuba must not be confused
with the other Santiago in the Dominican
Republic. It would be an easy mistake
to make as there exists in the latter a station

Leaves from a
I Short-wave Log

with the call sign HI5N, Santiago, broad-
casting on the same wavelength as COKG.

Santo Domingo
It is a strange fact that coinciding with

the change of name recently carried out by
Santo Domingo (Dominican Republic),
whereby the capital (Santo Domingo) is
now known as Ciudad de Trujillo, broad-
casts from " Trujillo City" and.from other
parts of the Island have been more fre-
quently logged during the past two weeks
than for many months back. As, so far,
I have not seen a published list of the ever-
growing number of transmitters springing
up in the Dominican Republic, a short
review of the principal ones may prove use-
ful to searchers. To facilitate matters,
they are given in order of wavelength: -
HILT, at San Pedro de Macoris, on 41.15
metres (7,290 kc/s), works daily from
G.M.T. 17.10-18.40, and again from
23.40-01.40, on weekdays ; on Sundays
from 01.40-02.40 only. It closes down with
that popular melody All I do is Dream of
You." HI3C, at La Romana, operates
on 43.48 metres (6,900 kc/s), at roughly
the same time (17.00-19.00 ; 22.00-02.00).
HIH, also at San Pedro de Macoris, on
44 metres (6,818 kc/s), is usually on the
air between midnight and 02.00, and you
may hear: the call phonetically rendered as :
Radiodifusora Achay-ee-achay, La Voz del
Higuitno. HIT, at Trujillo City, would

appear to be a newcomer ; its
channel is 45.25 metres (6,630
Ws) ; broadcasts 'daily from
G.M.T. 23.00-01.00, and makes
it clear in its call that it is La
Voz de la Victor R.C.A. en Ciudad
de Trujillo. On 45.73 metres
(6,560 kc/s) we find another station
in that city (HI4D), La Voz de
Quisqueya with an interval signal

siren ; with the exception of Sundays, when
no transmission is made, the daily schedule
is : G.M.T. 21.40-00.40 (Quisqueya, by the
way, is the native name of the Island of
Santo Domingo). Again, in the capital, a
further station, HIL, advertises broadcasts
on 46.04 metres (6,518 kc/s) from midnight
to 02.00 daily, also HI2W, 46.5 metres
(6,542 kc/s), and HI4U, La Voz de la
Marina, which uses the same channel.

Wavelength Alterations
Here are a few alterations in wave-

lengths, or schedules to be noted :-
XEME, Merida, Yucatan, Mexico, which

was working on 37.04 metres (8,100 Ws),
has lowered its wavelength to 36.6'3 metres
(8,190 kc/s). Daily relays are made of the
XEFC medium -wave station at G.M.T.
15.00-18.00, and from G.M.T. 23.00-04.00.
All announcements are preceded by chimes
and a blast on a siren. The call XEME
would be heard as : Ay-kis-ay-emmay-ay,
that of XEFC : Ay-kis-ay-effay-say. Merida
is pronounced : May-ree-da, and Mexico :
May-heeto.

1-1P5J, Panama City, previously on
'31.28 metres (9,590 kc/s) has moved to 31.22
metres (9,610 kc/s), not a big change
perhaps, but enough to clear it from a busy
corner. The latest schedule given is :
daily G.M.T. 00.00-03.30, and on Sundays
from 20.00-21.00.
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OUR FREE CATALOGUE SERVICE
CLIX ACCESSORIES
TN a neat illustrated
1 folder just issued by
Lectrolinx, Ltd., particu-
lars are given of the new
Clix plugs and sockets
for use with mains sets.
The pins in the Clix plug
are of special design which
allows of a positive lit in varying socket diameters
and centres. The wire strands are securely held in
a vice -like grip. The popular "M" type 5 -amp. 2 -pin
plug, which incorporates a patent ratchet lock for
the cover is used by many of the leading manufac-
turers of radio sets. Another line included in the
folder are 5 -amp. plugs and adaptors. Copies ',of
the folder can be obtained on application.
RADIO AS A CAREER
IN a well -printed booklet issued by the Technical

and Commercial Radio College, Cromwell House,
High Holborn, London, W.C.1, particulars are given
of a method of specialised correspondence training
whereby the student can study in the privacy of his
own home. No matter whether you are engaged in the
radio industry, or are only interested in radio solely
as a hobby, you will find the contents of this booklet
of interest. There is a range of courses including a
technical course, and a complete technical, service,
and commercial course. These courses, which cover a
wide field and embrace all phases of radio technique,
are designed to give the student a thorough knowledge
of radio, and to teach him how to apply his knowledge
to practical money -earning advantage. The fees are,
moderate, and they can be paid in monthly instalments
if the student so desires. The principal of the T. and
C.R. College is Mr. R. Heath Bradley.

MARCONIPHONE RECEIVERS
A N attractive brochure, recently issued by the

Mareoniphone Company, gives particulars of a
line range of receivers and radiograms. The Mar -

To save readers trouble, we undertake to send on
Catalogues of any Pf our advertisers. Merely state, ona postcard, the names of the firms from wham you
require catalogues, and address it to " Catalogue,'
PRACTICAL AND AMATEIIR WIRELESS, 055. Newnes,
Ltd., 8-11, Southampton St., Strand, London, W.G..
Where advertisers make a charge, or require postage{
this should be enclosed with -applications for catalogues.
No other correspondence whatsoever should be enclosed.

coniphone, model 292
is a luxury auto -radiogram
with silent -speed tuning,
variable selectivity, and
multi -functional speaker.
In fact, every desirable
refinement is embodied in
this handsome instrument
which is priced at 52

guineas. Other radiograms in the series range from
16 guineas to 33 guineas. In the receiver section
there is a table model, six -valve all -wave super -
het for A.C. mains. This set (No. 345), which is par-
ticularly simple to install and operate, is provided with
delayed A.V.C. and vernier -controlled tuning. Another
table model (No. 219) is a five -valve superhet for A.C.
mains, and is provided with a floodlit -tuning scale and
visual tuning indicator. These models are priced at
17i guineas and 12i guineas respectively. Several
battery receivers, console models, and the Marconi -
phone six -valve 12 -volt car radio equipment are also
shown in this well -illustrated brochure.

COSSOR SUPERHET (MODEL 3768)
PARTICULARS of this remarkable receiver are given

in a folder recently Issued by A. C. Cossor, Ltd.
Designed for battery operation, 'pally of the latest
refinements are incorporated in this seven -stage
superhet model, including a compensated anti -fading
circuit, pentagrid-frequency changer, variable -mu
pentode, I.F. amplifier and moving -coil speaker
matched to the Class " B " output stage. The receiver
is housed in a handsome inlaid walnut cabinet with
plenty of space for an accumulator -and high-tension
battery. Plugs and sockets for an extension speaker
and terminals for pick-up are provided. The complete
receiver is priced at £9 198., and if desired it may be
obtained on 'exceptionally easy Hire Purchase Terms,
namely 17s. deposit and 12 monthly payments of 17s.,
or 40s. deposit and 12 monthly payments of 15s.

RADIO CLUBS
AND SOCIETIES

('tub Reports Should not exceed 200 words in length
and should be received First Post each Monday
morning fcr publication in the following week's issue.

TT CROYDON RADIO SOCIETY
it, R. P. K. TURNER added to the high -quality
IT reproduction 'programmes of the Croydon Radio
Hociety on Tuesday, when, he submitted " Hartley

rier Reproduction " in St. Peter's Hall, Ledbury
Road, S. Croydon. His first point of interest was his
new gramophone amplifier, and. in designing it the
essentials had been cheapness, compactness, and
robustness. Members carefully followed the circuit,
as parts in it which made or marred gbod reproduction
were dealt with. For instance, the output transformer
was very important, and this was, of course, the problew
of how its leakage affected results. Nor was the
coupling 'unit and its intervalve transformer forgotten.
Of special interest among many features was the
radio -frequency air -core choke to boost bass a little.
Mr. Turne,E found time for a few remarks on the Piezo
pick-up, and said he liked such a design because of Its
large output and it lent itself to easy control of bass.
These points and others were brought out in the
demonstration. Question time proved rather hectic,
for there were many questions and arguments to
ventilate, and the meeting closed with the thought
that much had been learnt about high -quality repro-
dnction that evening. Hon. Pub. ,Sec., E. L. Cumbers,
Maycourt, Campden Road, S. Croydon.

THE RADIO PHYSICAL AND TELEVISION SOCIETY
THIS society recently had the pleasure of a lecture

by Mr. G. Parr, entitled Cathode-ray Tubes
and their Application to Television and Radio," in
which he gave much essential data on the new technique
involved in the C.R. tube.

The construction and the working of a C.R. tube
was fully explained with the aid of lantern slides.
Various curves and figures caused by varying the
operating conditions of the tube were illustrated, and
with the aid of an oscillograph the effects were still
further illustrated. The methods of analysing the
wave forms produced by radio apparatus, with the
aid of a C.R. tube, were demonstrated by the lecturer,
who had an oscillator for the purpose. The wave
forms produced by the human voice were amusingly
demonstrated, a microphone being connected to the
oscillograph via an amplifier, which enabled members
to see as well as hear the lecturer's voice.

Mr. Parr finally discussed the subject of Television,
and showed by slides some interesting pictures of
30 and 180 -line transmissions, while the impending
transmissions were fully discussed. It was the opinion
of many, he said, that the coming definition of
240 lines was rather excessive for a start, and it would
increase our difficulties considerably.

We welcome any readers of PRACTICAL AND AMATEUR
WIRELESS to our next meeting, at which Mr. Menage,
of R. A. Rothermel Ltd., is giving a lecture with
demonstrations, entitled " Piezo Electricity." This
meeting will be at 8 p.m. on Friday, April 3rd, at

72a, North End Road (off Talgarth Road), West
Kensington. Those requiring more particulars are
requested to write to the Hon. Sec., M. E. Arnold,
12, Nassau Road, Barnes, S.W.13.

A FINE BOOK FOR
THE BEGINNER!
AND A USEFUL PRESENT

EVERYMAN'S
WIRELESS

BOOK
(2nd Edition)

By

F. J. CAMM
3/6 or 3/10 by post from Geo. Newnes,
Ltd., 8-11 Southampton Street, Strand,

London, W.C.2.

~ENGINEERING
OPPORTUNITIES'

FREE!
This unique Hand -book shows

the easy way to secure
A.M.I.C.E., A.M.I.Mech.E.,
A.M.I.A.E., A.M.I.A.E.,
A.M.I.W.T., A.M.I.R.E., and
..imilar qualifications.
WE GUARANTEE-

NO PASS-NO FEE."
Details are given of over 150

Diploma Courses in all branches
,d Civil, Mech., Elec., Motor,
Aero., Radio and TelevisionA M LOW Engineering, Bundler, Goretu-
meat Employment, etc.

Write for this enlightening Hand -book to -day FREE and poet free.
British Institute of Engineering Technology
409, Shakespeare House, 17, 18, 19, Strafford Place, W.1

PATENTS AND TRADEMARKS.
KINGS PATENT AGENCY, LTD. (Director B. T.

King, C.I.M.E., Regd. Patent Agent G.B., U.S.A.
and Canada). Advice, Handbook and Consultations free.
50 years' refs. -146a, Queen Victoria Street,

Phone: City 6161.
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THE BE ST
Slow Motion REACTION CONDENSER

A condeneer providing an extremely
fine degree of accuracy and perfect

reaction control. Vernier motion
of 10 ; 1, attaining completely
smooth action and minute accuracy.
Constructed from bard brass,

, with ball -bearing spindle, knob
I.,/ y and pointer. Brass end- 5/6.,,,... .., Plates, Or. .0002
',.--411 /IN mid. Type 1?C32.b . '.11,- Also available with special low-

'I'N\W pre material end plates. Typefa RC32/5I, at same price.

ALL -WAVE H.F. CHOKE
(Screened) gives maximum choking
effect from 10-2000 metres. Comprises

'vs...., multi layer winding specially arranged
(4.,...3E on eight slotted /ow -loss former reducing

self -capacity to minimum.
Ertelosee in non-inductive4/

\'..,,,i i:I,I'' l screen. Type 112.

Short -Wave TUNING CONDENSER
Rigid, compact and highly efficient, ensue -
log high degree of timing aconnseY,

a with miniinum losses. Solidly 4/6.
constructed,with brass end -plates.

, % Type TRC32, .0002 mud. .

Type TRC325 .00025 mfd.
Also available with special low -loss material end plates-
Types THC32.1( and T RC325M.

a YOUR DEALER 1111Aii,
If any difficulty ...STOCKS THEM ! fa.. ",

obtaining, send
direct, with name
and address of
nearest dealer.

I II
w.,..1
4P..41,1%vs,

BRITISH TELEVISION SUPPL ES LTD.
Faraday Ho., 8-10, Charing Cross Rd, Landon, W.C.2
Plow,: T, in. Bus 0121-2. ',Dams . Teleriess, Lesquare, Landon

SHORT WAVE COMPONENTS

ELECTRADIX BARGAINS
COMMUTATORS : An "pp,-
tunity for amateurs. Engine built.
24 capper segments, mica insul,
Unused and finely finished. Sale,.
ELECTRIC GOVERNORS,
centrifugal control, brushes and
slip rings. For automatic speed
reiridation, '1/6.
STUD SWITCH PANELS,
41n. sq. elate, 2 Switch -arms
ring, and 20 studs with back

5/...
1/6 DIMMERS, 12/0 to 42/0.

FOOT SWITCHES, 18/ -
BIG TRANSFORMERS. a K.W. Foster, 415 v.

60 cycles to 500 v., 1,000 v. and 2,000 v. .. 65 4 0
St K.W. 230 v. 50 cycles to 120/150 v., 4 taps. 25 amps. Eli 10 0
I K.W. G.E.C. Heavy L.T. for Spot Welding, etc., 230 v.

50 cycles to 14/17 volts, 4 taps, 70/109 amps. ..
400 WATT BAYLLS8 110/420 g, 50 cycles 20 output taps

for 100/400 volts .. , 50f-
500 WATT WESTON 100 v. 50 cycles to 500 volts ..
Ditto 250 watts 230 volts to 50 volts 5 amps. .. 85/_
ROTARY CONVERTORS and ALTERNATORS, as
new, for 220v. D.C. or drive 150 and 200 watts, 23/17/0. 00 watts
in Silence Cabinet, half price, S6/10. Also 50 watt sets cheap.
CABLE and WIRE. Screened metal sheath a necessity.
Lead covered single, 3/.029, 71- 50 yds.; 7/.029 ditto. 12/. per 50
yds. L.C. Twin, 1/.064, 121- per 50 yd. coil; L.C. Twin, 1/044,
16/- per 50 yd. coil, Plain V.I.R. lighting, 1/.044, 5/3 per 100 yds.
27/40 Litz for H.F. coils, 1/- per doz. yds. Heavy Mains Flex,
per doz. yds., post 6d. Twin lighting Flea, 2/- per doz. yds., post
4d. Insulated Earth Cable, 1/8 doz. yds., poet 4,1. Lead-ln Cable.
rubber -covered, 2/- doz. yds., post 4d. Red and Black Flex, 1/6
per doz. yds., post 3d.
Come to us for Dynamos, Rotors, Meters, Mikes, Testers, Rotaries

and Convertors, Swiiehgear and Chargers.
Bend for Electrical -Scientific Illustrated List "N," Post Free.

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4.

Phone; Central 4611

OSBORN (for) RADIO CABINETS
BOX BAFFLES, SPEAKER CASES, SUPER
ACOUSTIC BAFFLES. SPECIALITY, TEAK
CASES FOR COLONIES, IN SECTIONS Olt

FINISHED READY FOR USE.
ILLUSTRATED CATALOGUE FREE

CHAS. F. OSBORN,
GLEBE SAW MILLS, GLEBE ROAD, DALSTON

LONDON. E.8.
Tel. : Cliss. 4184.
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COMPONENTS TESTED IN OUR NEW LABORATORY
Micro -variable Condensers
FOR use in bandspread circuits and for

neutralising in transmitting circuits
and other experimental equipment a very
small capacity variable condenser is essen-
tial. There are, however, a number of
small points in the design of such a con-
denser which must be considered if a high
standard of efficiency is to be obtained.
The condenser illustrated below is a
15 mmfd. condenser taken from the

-
A micro - variable
condenser from the
Raymart range.

Raymart range, and it is pro-
vided with substantial fixing
pillars to ensure constancy of
capacity, whilst the rotor is
provided with ball bearings to
provide smooth action and free-
dom from side -play. To ensure
that the electrical efficiency is
maintained, and to avoid the
risk of noises due to intermittent contact
by the bearings, these are electrically
short-circuited, and thus the condenser
may be employed on the ultra -short waves
without the slightest difficulty. The con-
denser costs Is., and is also obtainable in
a larger capacity (40 mmfd.), price Is. 6d.

New Bulgin Lines
AGROUP of some interesting Bulgin

components is shown above, and these
include the new flat -pin wall extension
plugs and sockets and a special midget
microphone transformer. The former
components are designed for use as loud-
speaker extension points, etc., and they
conform to the Radio Component Manu-
facturers' Federation standards as regards
electrical characteristics. They may be
obtained in two -pole, three -pole, or four -
pole types, and the component on the
right of the group is the type P.80 wall
socket, provided with a moulded bakelite
case and four very thin slots on the upper
surface into which the flat plug shown on
the left (type P.81) fits. It is thus im-
possible to plug in a standard electrical
plug, in which round pins are fitted, and
therefore no accidents can arise due to
misuse. Internal terminals are provided
in the socket for connection with the
extension or other leads, and these may be
taken into the socket either from the rear

or from one side, for which purpose the
case is slotted. The plug is provided with
internal terminals and means le.; cord
gripping, and the leads are taken in at the
side through the slot which may be seen,
thus avoiding strain on the cords and
removing the risk of the user pulling out
the plug by means of the flex. A chassis -
type socket is also obtainable for use on
the receiver and this is provided with
special resilient contacts, and the bakelite
disc is built up to avoid bare contact tips
and thus removes risk of shock. The price
of this component is Is., whilst the plug
costs Is. 3d. The wall socket, type P.80,
costs ls. 6d. Similar models are available
with two or three pins.

The microphone transformer, which; is
an extremely small component, as may
be seen by its comparison with an
ordinary matchbox upon which it is standing,
has a centre -tapped primary winding and an
overall ratio of 1 to 35. The tapped primary
is designed for use with two microphone
buttons in push-pull, and a current up to
30 m/A may be passed through the primary
in this type of circuit, or 50 ni/A if only

A midget microphone transformer and some wall
plugs for extension speaker leads, etc., manu-

factured by Messrs. Bulgin.

one half of the primary is
employed. The price of
this component is 5s.

Hycap Batteries
WE mentioned last

week that sonic
new model accumulators
had been introduced by
the Exide company for use
in receivers requiring a
higher current rating than
is normally safe with the
" mass " type batteries
usually employed. The
illustration on this page
shows one of these new
batteries, from which it
will be seen that the thick-
ness of the plates has been
decreased and, in addition,
many more plates are
fitted. The batteries are
slightly dearer than the
mass -type cell, and may be
obtained in the following
types and prices :-

OCG3-C. 2 -volts, 15 ampere hours (20
hour rate). Dimensions : 3Iin. W. x
3M. L. x 6fin. H. Price 8s. 6d.

GFG4-C. 2 -volts, 24 ampere hours (20
hour rate). Dimensions : 31in. W. x
31in. L. x 7trin. H. Price : 10s. 6d.

GKG5-C. 2 -volts, 36 ampere hours (20
hour rate). Dimensions:
W. x L. x 71in. H. Price:
12s. 6d.

CZG6-C. 2 -volts, 60 ampere hours .(20
hour rate). Dimensions : 5in. W. x
411in. L. x 8in. FL Price : 15s. 6d.

Lissen Luxfilter
MANY listeners experience difficulty in

cutting out the Droitwich station
when listening to stations on the long -wave
band, and in most circuits the inclusimi of
a " wave -trap " device in the aerial lead
is all that is necessary to restrict this
station to a narrow band and thus give
freedom from interference. There are
already two or three such filters on the
market, and the latest addition to the range
is the Lissen Luxfilter. Although designed
primarily for the Lissen receivers, it will
function equally satisfactorily on practically
any receiver, and it will be found that in
most cases it may be left permanently
connected, although in some receivers a
slight reduction in signal strength will
be experienced on the Droitwich station.
However, it is a simple ,,matter to cut out
the filter by removing the plug at the
top or, if desired, a switch could be fitted
for the purpose. The price is 5s.

Goltone All -wave Aerial Kit

WE understand that Messrs. Ward &
Goldstone, manufacturers of the

famous Goltone products, are shortly to in-
troduce one of the now -popular all -wave
aerial kits designed for use on wavelengths
from 15 to 2,000 metres. This will take the
usual form of a double aerial with twin

feeder leads and highly -efficient
insulators. The latter will be
of the " Pyrex " material, and
the double aerials will be 30 feet
in length, and the feeder cable
50 feet. To enable the equip-
ment to be used with any type
of receiver, a special impedance

matching transformer is to be supplied, and
this will be fitted with a special 3 -position
switch. The equipment will be completed
by stand-off insulators, staples and similar
sundries for its complete installation.
Further details and prices will be given later.

The new Exide Hycap battery showing the plate assembly.
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LETTERS FROM READERS
The Editor does not
necessarily agree with
opinions expressed by his

correspondents.

American Stations
SIR, -In reference to the letter from

D. C. Locke (Thorney) in the March
7th issue, I have been receiving W2BSD
for some weeks now.

This station is a 1 kw. station, 14,470
kc. (20.73 m.). Call sign is given in five
languages by an electrical recording,
followed by : " All letters sent to this
address will be answered."

This station is on the air every night from
7 p.m. G.M.T., except Saturdays and
Sundays, and most nights is an R5-7 signal
on the speaker.

My set is a simple 2 -valve home-made
battery set (o -v-1), with no special short-
wave components. Condensers are. " cut -
downs," and home-made coils, etc., are
used.

Your correspondent made one mistake,
of which you are no doubt aware. His
VQ for Johannesburg should have been
" ZEE "U.

I fell into the " Zee " trap myself over
W1AJZ and logged him for weeks as
W1HAC, until I heard him spell his call -
sign letters out one night.

I enclose my log of 20 -metre trans-
atlantic amateurs (all telephony) received
during the past month :

U.S.A.-W1HCM, W1AJZ, W1UK,
W1HYG, W1HHQ, W1CPB, W1IKB,
W1HVF, W2BSD, W24N, W2HAU,
W2ELO, W2GDU, W2FLO, W2CBO,
W3EOZ, W3DCP, W3BIN, W3DHY,
W3BOF, W3CM, W4COT (Miami).

Canada.-VE2CA (Quebec), VE1AW,
VE3OX (Niagara Falls), VE1DC.

Newfoundland. -V 011.
Cuba. -0060M.
All the above were R5 on 'phones.

Aerial 75ft. inverted L, 30ft. high. -
H. PW2SON (Stechford, Birmingham, 9).

A Good Log from. Staffordshire

SIR,
-I have seen in your excellent paper

during the last few weeks some excel-
lent logs of amateur stations. Well, here
is mine, which I hope will be of interest to
other readers.

On 28 mc. since last December I have
received over 200 different amateurs and
broadcast stations. All received on a
2 -valve super -regenerative receiver, using

All letters must be accom-
panied by the name and
address 4 the sender (not
necessarily for publica-

tion).

W2XEM, Newark police ; W8XAI, relay
of W1TAM, Rochester ; OH7NC, OH7ND,
W2HFS, W1ZE, W2AOG, W3AIR,
W6IRX, VE2EE, VE3ER, IAF, IAG,
CN8MQ, HJO (harmonic), W1DZE and
W8MWL. About 90 per cent. of the
reception has been carried out on Saturday
and Sunday afternoons. The aerial until
recently was an eight -foot length of fin.
copper tube, fixed vertically about a yard
from house, and the bottom end at about
10ft. from ate ground. The aerial in use

Kw.

A one -valve portable set made ho a reader, Mr. N.

now is a 70ft. top aerial with 30ft. lead-in,
20ft. high (lead-in connected to centre).
The receiver is a combined det.-super-
regenerative, with one L.F. stage, battery
driven.

I believe that most of the signals from
Germany, Spain, Czechoslovakii, Poland,
and France have. been harmonics, but the
others have been definitely direct trans-
missions. -DONALD ROCK (Old Hill, Staffs.).

Two Masterpieces
SIR; -I feel that I must write to thank

you for the assistance your two books,
" The Wireless Constructor's Encyclo-
paedia " and " Fifty Tested Wireless
Circuits " have given me.

I was first bitten by the wireless " bug "
when crystal sets were the order of the day,
and I have remained an enthusiast ever,

CN8MQ
IAG
IAF
OH7NC
OH7ND
OH7NF
OKIBC
G2NV

HJO
SPILM

W1ZE
W1GBE

D4GYP
D4RVC
D4QET
ON4LX

WIDZE
WIDE
WIAF
WICBZ
WICMX
WIAPL
WICPV
W2FIFS
W2BLL
W2AOG
W2AWF
W2BCR

List of more consistent stations :-
W2PT," W6GCX
W2DC ,_ W8MWLW2EMV

W8ANN
W2BUX W8ANQ
W2BN W8FYC
W3DBX W8KH
W3KT i W8IFO
W3EPR W8MAH
W3 BPI W8AGU
W4M12' W3AIR
W4Ali F1/8014
W6IRX W8KTW

RTD (harmonic)
NSS (commercial)
W2GOQ
WIAW

FV1W V
W9FLH
W
HJO

8LUQ

W8DUV
W9BCR
W9EF
W9LD
W9FDO
W9BHT
W9BPU
W9FD
W9ASH
W9CYT
W9ABN
VE2EE

WDC
WAT monies of
WQP commet,
WDU cials

VE3ER
VE3AEL
W9CJJ
W9XCH
W3BSY
W8JFC
VE1BC
W8XAI
W8XWJ
W9XAZ .
WIZD

a loud -speaker. In no case have the head-
phones been used on this band at all. The
log includes stations in .U.S.A., Canada,
Italy, France, Germany, Czechoslovakia,
Finland, Morocco, Colombia, Spain, and
England. The most consistent have been

since. Now, being unemployed, I am
studying hard at the subject, under the
guidance of a well-known correspondence
school, in the hope of getting a job con-
nected with radio.

It is when studying that your encyclo-

D. Houghton.

'8 9

predia proves its worth. When I meet
with some little point that I cannot fully
grasp, instead of asking my tutor for
assistance, as I am fully entitled to do,
I grab your book, turn up the subject
required, and enlightenment immediately
follows.

Thanking you -once again for two really
fine books. -DONALD T. KEAN (Bream,
Glos:).

Our One -valve Portable
have recently constructed the

one -valve portable as described in
the December 7th issue of PnearicaL AND
AMATEUR WIRELESS. The results obtained
have been excellent; very strong signals
have been received from the National and
Regional, and also some foreign stations
after dark.

I have been using 9 volts H.T., and the
valve used takes one -fifth of an mA ! The

pentode I purchased cost 5s., and
was advertised in your mis-
cellaneous advt. columns.

As hand -capacity caused queer
effects, I had to fit extension
rods, consisting of wooden knit-
ting needles, to both tuning and
reaction dials. This is quite
effectivet and also makes the
tuning, which is very critical,
much easier. -N. D. HOUGHTON
(London, N.W.).

Back Numbers Wanted
SIR, -Having failed to obtain

a copy of Amateur Wireless,
dated October 27th, 1934, from
the, publishers, I would be very
grateful if any reader would
loan me one. -J. DuNN (Carden -
den, Fife).

SIR,-I should be pleased if any reader
could loan me the back numbers of

PRACTICAL WIRELESS dated 25-2-'33 and
24-11-'34. I will return same in one week
in same condition as I receive them, and
will pay postage both ways. -G. H. GREEN,
(67, Petley Road, London, W.6).

CUT THIS OUT EACH WEER.

--THAT a leading -in wire should not be per-
mitted to pass close to the batteries in a battery -
operated receiver in view of the risk of losses
on a weak signal.
-THAT the impedance of an iron -cored
inductance varies with the frequency of the

. A.G. which is applied to it.
-THAT an S.G. valve may often be plugged
into a four -pin detector stage valveholder
without modification of the circuit for test
purposes.
-THAT in the above arrangement the screening
grid would, of course, act as the anode.
-THAT the anode of the oscillator section of
a pentagrid valve is not of the solid plate type.
-THAT at least one super -power valve now on
the market employs an anode of the mesh
type.
-THAT the condensers used in decoupling
circuits should always be of the non -inductive

; type.

The Editor will be pleased to consider articles of e
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Resales,
Ltd., 8.11, Southampton Street, Strand, W.0.2.

Owing to the rapid progress in the design of wireless
appargtus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject
of letters patent.



All -Wave Unipen (pentode) ..
Two -valve : Bluepnnts, 1s. each.
Four -range Super Hag Two (D,

Three -valve  Blueprints, 1s. each.
Selectone Battery Three (D, 2 LE

(trans.)) .. .

Sixty -Shilling Three (D, 2 LI
(R.C. & trans.)) 2.12.33

Leader Three (SG, D, Pow.) .. -
Summit Three (HF Pen, D, Pen) 18.8.34
All -Pentode Three (BF Pen, D

(pen), Pen) ..  
Hall -Mark Three (SG, D. Pow.)
Hall -Mark Cadet (D, L.F. Pen

(B.C.)) .. 18.3.35
F. J. Camm's Silver Souvenir (HF

Pen, D (pen), Pen) (All -wave
Three) .. .. 13.4.35

Genet Midget (D, 2 LF (trans.)).. June '35
Cameo Midget Three (D, 2 LF

(tram.)) . -  
1936 Sonotone Three -Four (HF

Pen, HF Pen, Westector,
Pen) .. .. 17.8.35

Battery All -wave Three (D, 2 LF
(R.C.)) ; . 31.8.33

The Monitor *(HF Pen, D, Pen) .. 8.2.36
The Tutor Three (IIF Pen, D, Pen) 21.3.30
The Centaur Three (SG, D, .. 7.12.35
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Practical and Amateur Wireless
BLUEPRINT SERVICE

PRACTICAL WIRELESS.
STRAIGHT SETS. Battery Operated.

One -valve : Blueprints, Is. each.
Dale of Issue. No. of

Blueprint- PW31A

11.8.34 PW3GD

Four -valve : Blueprints, Is. each.
Fury Four (2 SG. D, Pen) ..
Beta Universal Four (SO, D, LF,

Cl. 13) . - 15.4.33
Nucleon Class B Four (SG, D

(SG), LF, CL B) 6.1.34
Fury Four Super (SG, SG*, D, 'fen)
Battery Hall -Mark 4 (HF Pen, D,

Push -Pull) .. .. -
F. J. Camm's Superformer (SO,

813, B, Pen) .. _ 12.10.35

Mains Operated
Two -valve : Blueprints, 1s. eark.
A.C. Twin (D (pen), Pen) -
A.C.-D.C. Two (SG, Power) .. 7.10.33
Selectone A.C. Radiogram Two

(D, Pow.) -
Three -valve : Blueprints, ls. each.
Double -Diode -Triode Three (HF

Pen, D.D.T., Pen) .. .. 10.6.33
D.C. Ace (SG, D, Pen) _ .. 15.7.33
A.C. Thee (SG, D, Pen) .. 16.9.83
A.G. Leader (HF Pen, D, Power) 7.4.34
D.O, Premier (HF Pen, D, Pen).. 31.3.31
Ubique (HF Pen, D (Pen), Pen).. 28.7.34
Armada Mains Three (HF Pen, D,

Pen) .. 18.8.31
F. J. Camm's A.C. All -Wave Silver

Souvenir Three (HF Pen, D,
Pen) . .. 11.5.35

" Allwave " A.C. :Three *(1), 2LF
(B.C.)) . 17.8.35

A.C. 1936 Sonotone (HF *ion, HF
Pen, Westector, Pen) .. 31.8.35

Four -valve : Blueprints, 1s. each.
A.C. Fury Four (SO, SG, D, Pen)
A.C. Fury Four Super (SG, SG, D,

Pen)
A.C. Hall -Mark (HF Pen, D, Push -

Pull) -
Universal Hall -Mark (HF *Pen, D*,

Push -Pull) .. 9.2.35

22.9.34

8.6.35

SUPERHET3.
Battery Sets : Blueprints, 1s. each.

Superhet (Three valve) .. -
F. J. Camm's 2 -valve superhet

(two valve) 13.7.35
F. J. Camm's £4 Superhet 4 _ 16.11.33
Mains Sets : Blueprints, is. each.
A.C. £5 Superhet (three valve)
D.C. £5 Superhet (three valve) .. 1.12- .34
Universal £5 Superhet (three

valve) ..
F. J. Camm's A.C. £4 Superhet 4 7.12- .35
F. J. Camm's Universal £4 Super -

het 4

SHORT-WAVE SETS.
Two -valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) 15.9.34
Three -valve : Blueprints, 1s. each.
Experimenter's Short-wave Three

(SG, D, Power) 23.9.33
The Prefect 3 (I), 2 LF, RC end

Trans.) .. 8.2.33

rwio
PW34A

PW35
PW37

PW39
PW41

PW48

PW49
PM1

PW51

PW53

PW55
PW61
PW62
PW64

PW11

PW17

PW34B
PW340

1,1Y45

PW57

PW18
PW31

PW19

PW23
PW25
PW29

PW35C
PW35B
PW36A

PW38

PW50

PW54

PW56

PW20

PW34D

PW45

PW47

PW4o

PW52
PW58

PW43
PW42

PW44-
PW59

PW60

PW38A

PW30A

PW63

PORTABLES.
Four -valve: Blueprints, 1s. each.
Featherweight Portable Four (SG,

D, LF, Cl. B) - PW12

MISCELLANEOUS.
S.W. Converter -Adapter (1 valve) 23.2.35 1..PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set
1934 Crystal Set
150 -mile Crystal Set ..

AW427
A W444
A W450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, 1s. each. ,3

Twenty -station Loud - speaker
AW387B.B.C. Special One-valver .. -

One-valver (Class B) .. .. - AW449

Two -valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) .. -
Full -volume Two (SG, Pet, Pen).. -
Iron -core Two (D, Trans) .. -
Iron -core Two (D, Q.P.P.) .. 12.8.33
B.B.C. National Two with Lucerne

Coil (D, Trans) .. .. .. - AW377A
Big -power Melody Two with

Lucerne Coil (SG, Tram) .. - AW338A
Lucerne Minor (D, Pen) .. .. - AW426

Three -valve : Blueprints, 11. each.
Class -B Three (D, Trans, Class B) 22.4.33
New Britain's Favourite Three

(D, Tram, Class B) . . 15.7.33
Home -Built Coil Three (SG, D.,

Trans)
Fan and Family Three 011, Trans,

Class B) .. 25.11.33
£5 5s. S.G.3 (SO, I), Trans) .. 2.12.33
1934 Ether Searcher: Baseboard

Model (SG, D, Pen) .. 20.1.34
1934 Ether Searcher: Chassis

Model (SG, D, Pen)
Lucerne Ranger (SG, D, Trans) ..
Cossor Melody Maker with Lucerne

Coils
P.W.H. Mascot with Lucerne Coils

(D, RC, Trans) _
3Iullard Master Three with

Lucerne Coils .. .
£5 5s. Three : De Luxe *Version

(SG, D, Trans) .

Lucerne Straight *Three (D, Rd,
Trans) .. -

All Britain Three (HF Pen, D, Pen) -
" Wireless League " Three (HF

Pen, to, Pen) .. 3.11.34
Transportable Three (SG, D, Pen) -
£6 Os. Radiogram (D, RC, Trans) -
Simple tune Three (SG, D, Pen).* June '33
Economy -pentode Three (SO, D,

Pen) . . Oct. '33
" W.M." 1934. Standard Three

(SG, D, Pen) .. -
£3 3s. Three (SG, lb, Trans) Mar. '34
Iron -core Band-pass Three (SG, B,

QP21) . June '34
1935 £0 6s. Battery Three *(SO, D*,

Pen) .. -
Graduating to a Low -frequency

Stage (D, 2LF) -
P.T.P. Three (Pen, D, Pen) .. June '35
Certainty Three (SG, D, Pen) .. Sept. '33
Minitube Three (SG, D, Trans) .. Oct. '35
All -wave Winning Three (SG, D,

Pen) Dec. '35
Four -valve : Blueprints, Is. 6d. each.
65/- Four (SG, D, RC, Trans) . -
" A.W." Ideal four (2SG, D, Pen) 16.9.33
2 H.F. Four (2SG, D, Pen) . -
Crusaders' A.V.C. 4 (21Ir,

QP21) . .. 18.8.34
(Pentode and Class -.13 Outputs fcr

above : blueprints 6d. each) . 25.8.34
Self-contained Four (SG, D, LF,

Class -B) .Aug. '33
Lucerne Straight Four (SO, D, LF,

Trans) . -
£5 Eis. Battery Four (HF,

2LF) .. Feb. '35
The H.K. Four .. .. Mar. '35

Five -valve : Blueprints, 1s. 611. each.
Super -quality Five (2HF, D, RC,

Trans) _ May '81
New Class -B Five (2SG, D, LF,

Class B) Nov. '33
Class -B Quadradyne (280, D, LIP

Class B) Dec. '33
1035 Super Five (Battery Super -

het)

AW388
AW392
AW395
AW396

AW386

A W394

A W404

A W410
AW412

AW417

AW419
AW422

AW423

AW337A

- AW424

19.5.34 AW435

AW437
AW448

AW451
WM271
WM318
W31327

W141337

WM351
W31354

W3I362

3V31371

WM378
WM389
WM393
W31396

W51400

A W370
A W402
AW421

AW443

AW445A

W31331

W31350

WM381
M 3S4

W31320

W51340

WM344

W31379

These blueprints are full size. Copies of appro-
priate issues containing descriptions of these sets
can in most cases be obtained as follows:-
" Practical Wireless " at 4d., " Amateur Wireless "
at 4d., " Practical Mechanics " at 70., and
" Wireless Magazine " at 1/3d., post paid. Index
letters " P.W." refer to " Practical Wireless " sets,

P.M." to " Practical Mechanics " sets, " A.W."
refer to " Amateur Wireless " sets, and " W.M."
to " Wireless Magazine " sets. Send (preferably)
a postal order (stamps over sixpence unacceptable)
to "Practical and Amateur Wireless" Blueprint
Dept., Geo. Newnes, Ltd., 8.11, Southampton

Street, Strand, W.C.2.

Mains Operated.
Two -valve : Blueprints, 1s. each.
Consoelectric Two (D, Pen) A.C. . 23.9.33
Economy A.C. Two (D,Trans)A.C. -
Unicorn A.C./D.C. Two (D, Pen) Sept. '35
Three -valve : Blueprints, 1st each.
Home -lover's New All -electric

Three (SG, 0, Tram) A.C.
S.G. Three (SG, D, Pen) A.C. . ,

A.C. Triodyne (SG, D, Pen) A.C... 19.8.33
A.C. Pentaquester (1110, Pen, D,

Pen) A.C. 23.6.34
Mantovani A.C. Three (HF, Pen,

D, Pen) A.C.
£15 15s. 1936 A.C. Radiogram

D, Pen) .. . . Jan. '36
Four -valve : Blueprints, 1s. 6d. each.
All Metal Four (2 SG, D, Pen) .. July '33
Harris Jubilee Radiogram .. May '35

AW403
WM286
W31394

AW383
AW390
A W399

A W439

W31374

WM401

WM329
WM386

SUPER H ETS.
Battery Sets: Blueprints, 1s. 8d. each.
Modern Super Senior .. - WM375
Varsity Four .. .. Oct. '35 11/31393
Mains Sets : Blueprints, 1s. 6d. each.
1934 A.C. Century Super A.C. .. 10.3.31 AW425
Heptode Super Three, A.C. .. May '34 WM359
" W.M." Radiogram Super A.C. WM366
1935 A.C. Stenode.. Apt. '35 WM385

PORTABLES.
Four -valve : Blueprints, 1s. 6d. each.
Midget Class -B Portable (SG, la,

Family Portable (HF, D, RC,

Holiday Portable (SG, D, LIB',
Class

B )

Class B) . ..

Two H.F. Portable (2 SG, D.
QP21) . June '34

Tyers Portable (SG, D, 2 *Trans) Aug. '34

20.5.33 AW389

1.7.33 AW393

22.9.34 AW447

WM363
WM367

SHORT -WAVERS -Battery Operated.
One -valve : Blueprints, Is. each.
S.W. One -valve converter (price 01.) - AW329
S.W. One -valve for America .. -- A W429
Roma Short -waver .. .. - AW452
Two -valve : Blueprints, 1s. each.
Ultra -short Battery Two (SGdct,

Pen) .. .. .. ,. Feb. '36 W31402
Home-made Coil Two (D, Pen) .. - AW440
Three -valve : Blueprints, Is. each.
World -ranger Short-wave 3 (D,

RC, Trans) .. .. .. - AW355
Experimenter's 5 -metre Set (D,

Trans, Super-regen) .. .. 30.6.34 AW433
Experimenter's Short -waver Jan. 19.'35 AW463
The Carrier Short -waver .. - July '35 WM390
Four -valve : Blueprints, 1s. 6d. each.
A.W. Short-wave World Beater

(HF Pen, D, RC, Trans) .. - AW436
Empire Short -waver (SG, D, RC,

Tram) .. .. .. .. - W111313
Standard Four -valve Short -waver Mar. '35 WM383
Superhet : Blueprint, 1s. 6d.
Simplified Short-wave Super .. Nov. '33 WM397

Mains Operated.
Two -valve : Blueprints, 1s. each.
Two -valve Mains Short -waver (D,

Pen) A.C. - AW453
" W.M." Band -spread Short -waver

(D, Pen) A.C./D.C. . Aug. '34 WM368
" Long -wave Converter .. - WM380
Three -valve : Blueprint, is. each.
Emigrator (SG, D, Pen), A.C. - W31352
Four -valve : Blueprints, 1s. 6d. each.
Standard Four -valve A.C. Short -

waver (SG, D, RC, Tram) .. Aug. '35 WM391

MISCELLANEOUS.
Enthusiast's Power Amplifier (1/6) June '35
Listener's 5 -watt A.C. A uplifter

(1/6) Sept. 35
Radio Unit (2v.) for WM392 (1s.) fine. '35
Harris Electrogram (battery am.

plifier) . Dec. '33
De -Luxe Concert A.C. Electro-

gram .. . Mar. '36
New style Short-wave Adapter

(Is.) .. . . June '35
Trickle Charger (ad.) ., . .Jan. 5, '35
Short-wave Adapter . . Dec. 1, '34
Superhet. Converter . . Dec. 1, '34

WM387

W31302
WM398

WM399

W31403

W3I388
AW482
AW456
AW457

.14
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offERIES an4
' NQUIRIES

The Reaction Circuit
" I have been looking through various

circuit details, both in your paper and in
other trade books, and find that there seems
to be no standard for the reaction circuit.
Sometimes the reaction condenser is earthed
and sometimes it is between anode and
reaction coil. The value of the condenser
seems to vary over wide limits, and some-
times a reaction choke is included and
sometimes not. Is there no standard which
can be adopted so that circuits may be easily
changed ? What do you recommend as the
ideal arrangement? "-G. E. (Watford).

UNFORTUNATELY the makers of
coils leave no option but to change

the circuit according to the coils which are
used. In some coils the reaction winding
is brought out to two separate terminals,
and thus it is possible to connect the re-
action condenser either on the anode side
or the earth side of the reaction winding.
In the latter case the moving plates of the
reaction condenser will be directly earthed,
whilst in the former Case they will be
earthed through the reaction winding,
which, in view of its low resistance, will not
make a great deal of difference. The choke
is always to be preferred in the anode cir-
cuit, although if a good transformer is
employed it is possible that the primary
will 'have a sufficient choking effect. A
good high resistance (such as is used in a
resistance -capacity coupled stage), will also
act as an efficient choke. The best arrange-
ment is undoubtedly to be found in the
employment of a separate reactor valve.

The Mains Rectifier
" Can you help me in deciding upon the

rectifying circuit in a mains unit I am
building? I can use either half -wave or full -
wave, but I am not certain regarding the
advantages or disadvantages of each system.
I have bought no components yet, other than
the smoothing condensers, so should be glad
to receive your remarks."-B. A. S.
(Petersileld).

THERE are many points of difference in
the two types of rectifier, and apart

from the design of the input circuit (that is,
the secondary winding of the transformer)
the general differences may be broadly
stated to be that the full -wave rectifier
delivers a smoother output than the half -
wave and a higher current is obtainable.
It is necessary, however, to differentiate
between the metal -oxide rectifier and the
valve, and in general it may be stated that
the full -wave arrangement is always to be
preferred especially for the larger types of
receiver.

Superhet Problem
" I attach a circuit diagram of a set which

I' have built up from surplus goods adver-
tised in your book. I have found that I can
only get good results over short patches of
the condenser. That is, if I gang accur-
ately at 200 metres, I get a few stations up
to about 300 or 350 and then very little can
be heard unless I trim up again. This occurs
on both wavebands. I have had all corn-

ponents tested at my dealer's, and he
tells me that they are in order. Have
I overlooked some snag which may be
causing the trouble ? In case it would
be of assistance to you I attach a list of

all the parts, and the set is being operated
from a wet H.T. battery of 150 volts."-
P. C. R. (Ealing).

THE circuit is quite in order, but a study
of the parts which you are using

probably reveals the trouble. The coils and
I.F. transformers are designed for 126
kc/s, but the gang condenser, according to
the reference number, is of the type de-
signed for use in a superhet in which the
intermediate -frequency is 110 kc/s. Thus
the oscillator coil will not be kept at the
correct frequency separation throughout
the tuning range, and the only method of
getting optimum results is to replace the
gang; condenser by one designed for 126
kc/s or, alternatively, to use a straight con-
denser and use the padding condensers
recommended by the makers of the coils.

RULES
We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
W e regret that we cannot, for obviousreasons--

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

(2) Suggest alterations or modifications of
receivers described 1p our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
(5) Grant interviews to querists.

Please note also, that queries must 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. Send your queries to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,
Ltd., 8.11, Southampton Street, Strand, London, W.C.2.

Matching Speakers
" I have a commercial set in which

extension speaker sockets are provided. I
had an old speaker left from my previous
set, but when I connect this to the extension -
speaker sockets it cuts down volume quite
a lot. Is there any reason for this, or does it
indicate that the set will not deliver sufficient
volume for the two speakers ? "-V. E.
(Harrow).
THE set will deliver sufficient volume

for quite a number of speakers, but it
is possible that your additional speaker has
characteristics of such a value that the load
on the output valve is seriously modified.
The makers of the receiver have probably
indicated the correct type of extension
speaker to use in order to preserve the out-
put load, but, if not, you should employ an
extension speaker provided with a special
tapped transformer winding in order that
various loads may be imposed and thus the
correct balance obtained. There is, of
course, the possibility that some fault
exists in the connections to the extension -
speaker sockets.

I The coupon on cover iii must be
attached to every query.

Lli11.00.1HINNIMM.HIM04101141=1.1011.01MMI}=1.001

REPLIES IN BRIEF
The following eeplies to queries are given in

abbreviated form either because of non-compliance
with our rules, or because the point raised is not of
general interest.

iN

W. D. (Paisley). We cannot supply diagrams of
commercial receivers, and suggest that you cum-
niunleate direct with the makers concerning this
matter.

F. W. (Mansfield, Notts). We are unable to suggest
any method of modifying your commercial receiver
and suggest that you communicate direct with the
makers as the set may be faulty.

J. 0. 8. 8. (Earl's Court). The set may have been
designed for use on D.C. mains, in which case there
may have been a definite reason for omitting the earth
connection-possibly to avoid shorting the mains.
You may be using the set on mains in which the
negative is earthed and thus no ill effects are obtained,
but on another supply the mains supply may be shorted.

E. A. D. (Amersham). We regret that we do not
know of any books on the subject you mentioned.

C. F. C. (Rednal). It is not possible to give any
indication of the stations which may be heard, as
conditions vary in different parts of the country, and
local conditions, such as directional of aerial, etc., will
affect results. When the switch is pulled out the set
is tuned for medium waves, and when pushed in long -
wave reception is obtained.

F. T. (Dorchester). The trickle charger would not
be suitable for the accumulator in question unless you
only take from it a very small current, when the use
of the charger would enable the cell to be kept more or
less in the same condition. However, if your set
takes more than the trickle charger replaces, the cell
would require to be fully charged periodically, and a
watch should be kept on it by means of a meter and
hydrometer.

J. M. (Tilehurst). A transmitter may be operated
from a battery supply, but we cannot give circuits or
other details of transmitting apparatus. A licence is
necessary before any experiments in transmission may
be carried out.

W. J. V. (Surbiton). The peculiarity was due to the
fact that your meter was of low resistance and thus
short-circuited the coupling component. For test
readings in this part of a circuit a good high -resistance
meter should be employed, and a standard of 1,000
ohms per volt should be considered as satisfactory.

W. B. (1.1anord). Your valves are of very old
design and it would be worth while to obtain new
ones. Two modern valves would be capable of giving
as good results as will now be obtained with the three
mentioned, and the L.T. consumption would also be
reduced.

H. R. H. (Westminster). The coils agree in principle,
although articles should not be compared
in this manner. The only difference is in the number-
ing of the ends of the reaction winding, and this will
not affect results as the application of reaction depends
upon the size of the winding and its direction, and
not on the numbers or references applied to the
ends of the coil.

S. M. (Anerley). Whilst it may be possible to use
your meter by doubling all the readings and values
which have been given, you may find thatthe resistance
of the meter is of such a value that none of the con-
structional data will apply. In view of this, we suggest
you dispose of the instrument and obtain the correct
type of meter.

V. Q. (Nr. Aylesbury). "The Constructor's Ency-
clopaedia" should be of the greatest use to you.We have
no details of an amplifier giving the output mentioned,
although the paraphase amplifier recently described
should be found suitable. We have given details on
various occasions for using a simple meter for the
measurement of resistance. Such an instrument is
simply an ammeter (or milliammeter), and measures
the current flowing, and by knowing the voltage the
resistance is thereby calculated.

T. F. C. (Northam). We have already mentioned
that in place of the :006 mfd. pre-set condenser, a
.002 mfd. should be employed with a .004 mid. fixed
condenser in parallel. The makers have, unfor-
tunately, discontinued the larger value pre-set.

L. D. (Aberfan). The blueprints do not include a
list of components, and this information, together
with the constructional details, is given in the article
in the appropriate issue of t he paper.

E. C. (Old Swan). The set was not described by
us and we cannot give you any advice concerning it.
We suggest you communicate direct with the periodical
in which the set was described.

B. H. P. (N. 13). We have described several shores
wave adapters, but the most suitable blueprint would
be P.W.48A, which is a unit which may be used,
either as converter or adapter, and also may be used
with mains or battery -operated receivers without
difficulty.

Sirrah (Walton). The current from your eliminatty
would not be suitable for charging an accumulator.

W. J. R. (Pwllheli). We regret that we cannot
give the details as you give no dimensions of the
transformer stampings. Perhaps the makers of the
speaker would supply a replacement at low price, or,
alternatively, would give you the impedance of the
speech coil so that you could obtain a suitable trans-
former for use with it.

(Nr. Blackburn). We suggest the Four -
station Crystal Set,the 1934 Crystal Set, or the 150 -mile
Crystal Set. Blueprints of each of t hese may be obtained
from this office, price 6d. each.
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Miscellaneous Advertisements
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. All communications should be
addressed to the Advertisement Manager,"
"Practical and Amateur Wireless,
8, Southampton Street, Strand, London.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

PREMIER SUPPLY STORES
PREMIER SUPPLY STORES
PREMIER SUPPLY STORES

ALT. previous bargains advertised are still available.
Send 3d. for large illustrated catalogue including

Bargain Supplement.
WORLD Famous Continental Valves, mains type,

4/6 each. H.L., L. screen grid ; variable mu
screen grid ; 1, 3 and 4 watt A.C. output directly heated
pentodes; 250 -volt 60 m.a. full valve rectifiers,
V.M.H.P., D.D.T., diode tetrodes ; A.C., D.C. types,
20 volts, 0.18 amp., filaments; screen grid; variable
mu screen grid ; H., H.L., power and pentodes.

THE Following Types, 5/8 each; 350v. 120 m.a.,
full wave rectifiers, 500v. 120 m.a., full wave

rectifiers, 2 watt indirectly heated pentodes.
2VOLT H.F., L.F., 2/3 ; power, low consumption

power, super power, 2/9; screen grid, variable
mu screen grid, 5- or 4 -pin pentodes, V.M.H.P.,
H.F.B., Class B, 5/-.

THE Following American Types, 4/6 : 250, 210, 245,
47, 46, 24, 35, 51, 57, 58, 55, 37, 80, 6A7, 2A7,

27, 77, 78, 2A5, 281; all other American types, 6/6
each.

PREMIER
Kit of Parts for 1 Valve 14/150 metres

receiver or adaptor, complete with coils, chassis,
and circuit, 12/6.
SPECIAL Offer. Bargain Parcels. Every parcel is

amazing value, being genuinely worth several
times its cost ; available in 5/-, 10/-, 20/- Parcels.

LISSEN Ganged Bandpass Coils, set of 3, with inte-
gral switching, 6/11, or complete with 4v. chassis.

Valveholders, 3 -Gang Condenser and Drive, 14/6,
Circuit supplied.

PREMIER SUPPLY STORES
20-22, High St., Clapham, S.W.4 ('Phone: Macaulay
2381), and 165, Fleet St., E.C.4 (next door to Anderton's
Hotel). 'Phone : Central 2833.

ALL goods advertised in last week's issue still
available.

WARD, 46, Farringdon Street, London, E.C.4.
Telephone: Holborn 9703.

HOME CONSTRUCTORS of Coils, Chokes and
Transformers should send for lists.-Lumen

Electric Co., Litherland. Liverpool 21.
RADIO and ENGINEERING SUPPLIES.

ATTENTION to all Orders within 48 hours.

SATISFACTION Guaranteed or Money Refunded.

SHORTWAVE CONDENSERS, Coils, Chokes, Tubular
non -inductive condensers, still available as adver-

tised in March 21st issue.
ELIMINATORS,

Superior, Guaranteed 12 months,
200-260 volts, 40-100 cycles. Output 150 volts

sit 30 milliamps, with Tappings, 21/-. With Trickle
Charger, 30/-. Carriage 1/- extra.
WESTINGHOUSE Rectifiers, H.T.8, 8/6 ; H.T.9, 9/6.

HIVAC Valves, Complete Range. Send for Lists.

T.C.C. Dry electrolytics, 8/4 mfd., 450 v., 2/5.

All other lines advertised in March 21st issue still
available.

TRADE Enquiries. Send stamp and Trade Heading
for latest Lists.

RADIO and ENGINEERING SUPPLIES, 88, Edgware
Road, London. 'Phone : Pad, 6652.

G.

P.O. Surplus Condensers, 2mfd. 800v. wkg., 2/3.
4mfd. ditto, 3/9. 2mfd. 1,000v. wkg., 3/3.

4mfd. ditto, 4/9. Postage 4d. or C.O.D. De -Ware,
364, Pulliam Road. S.W.10.

BANKRUPT
Bargains. List free. £5 allowed on

your old set against a new Mallard 6v. AC/DC
superhet at 12 gns. Alba model, 21 3v. S.G. pentode,
MC and batteries, 67/6d. each. Ormond Class B
3v. complete MC and batteries, 65/0d. Truphonic
battery 5v. superhet, complete batteries MC, new,
£6-10-0. Many others. Amplion A.C. 21 gns. radio-
grams. Superhets, £14. Large stock components.
Quotations per return. Butlin, 6, Stanford Avenue,
Brighton.

HEADPHONES. G.E.C., B.T.H., Sterling, Nesper,
Mareoniphone, Brunet, Western Electric. 2,000

ohms, 2/6 ; 4,000 ohms, 5/-. SPECIAL Brown type
" A." 1,000, 2,000, 4,000 ohms, 20/- pair. Every
pair complete. Guaranteed. Postage 6d. Crystal
detectors. Complete parts, 1/-. Kodesh, 56, Barns -
bury Street, London, N.1.

TEL. : HOLBORN 4631.
GENUINE SALE FOR 14 DAYS ONLY.

OPPORTUNITIES THAT OCCUR ONCE A YEAR ONLY:
15/11 LISSEN SKYSCRAPER 3 CHASSIS.

I Less Valves, shop soiled. Built and
Aerial tested.

25/11
LISSEN SKYSCRAPER 3 CHASSIS.
Complete with Valves, shop soiled. Built

and Aerial tested.
841. LISSEN 4 VALVE BAND PASS A.C. MAINS

I SET. Screen Grid, Detector, Pentode, Valve
Rectification, Iron Cored Coils, Baud Pass tuned,
fitted energised Moving Coil. A super bargain.
List £9 15s. Brand new.

f_ LISSEN BAND PASS 3 BATTERY SETS
- Complete in handsome Walnut Cabinets,

Iron Cored Coils, Band Pass tuned, P.M. Moving Coil
Speaker and Valves. Brand new. List £8 10s.
57 in LINEN BAND PASS 3 BATTERY CHASSIS./10 With Valves, details as above.
42/6 LISSEN BAND PASS 3 BATTERY CHASSIS.

Less Valves.
48/. LISSEN 100 STATIONS SET. Complete in

I Cabinet with 'Valves and Speaker, Aerial
tested, few only.
781_ 4 VALVE A.C. MAINS CHASSIS, 200 to

250 volts, by well-known proprietary manu-
facturer, Mallard Valves, Band Pass tuned, suitable
for use with energised Moving Coil Speaker, brand
new.

f_ AERODYNE DRAKE 4 VALVE A.C. SET.
I - 200 to 250 volts, by well-known proprietary

manufacturer, Mullard Valves, Moving Coil Speaker,
Band Pais tuned. in handsome Walnut Cabinet,
brand new, boxed. Hire purchase terms can be
arranged on application.
5/C TRIAD VALVES. 01-A, 24A, 27, 30, 31,

I go, 32, 33, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47,
53, 55,'56, 67, 58, 59, 71A, 75, 78, 80, 6A6, 106, 0F7,
2A3, 5Z3, 12A7, 6A7, 6C6, 6D6, 12Z3, 25Z5.
ALL THESE VALVES CARRY A 90 -DAY GUARAN-
TEE AND FREE REPLACEMENTS, PROVIDED
THAT THE FILAMENT OR HEATER IS INTACT
AND THE GLASS IS NOT BROKEN WHEN RE-
TURNED TO US. 5/6.

fl/6LISSEN 2 VOLT BATTERY VALVES. L2
Metallised, brand new, boxed.

3,g LISSEN 2 VOLT CLASS B VALVES. Type
I II BB 220 A. Brand uew, boxed.

2/11
POLAR 2 GANG CONDENSER. 0.0005
Section, unsereened.

8/A COMPLETE LISSEN SUPERHET ASSEMBLY.
I IP Comprising 3 Gang Superhet Condenser.

126 k/cs Oscillator Section. Set of Gauged Superhet
Coils with Switch and two 126 ke/s I.F. Transformers.
A Wonderful Bargain.
2/11 LINEN INTERMEDIATE FREQUENCY

boxed. List price, 8/6.

2/11
LIMN IRON CORED OSCILLATOR
COILS. 126 k/cs. Fully Screened.

Brand new, boxed. List price, 12/6.
BRYCE MAINS TRANSFORMERS.

8/11 2-0-2 Volts, 2.5 amps.,

9/6

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1.

TRANSFORMERS. 126 k/cs. Brand new,

350-0-350 volts, 120 m.a., 2-0-2 volts, 2.5
amps., 2-0-2 volts, 4 amps, Shrouded.

350-0-350 volts, 150 m.a., 2-0-2 volts, 2.5
amps., 2-0-2 volts, 4 amps., 2-0-2 volts,

2 amps. Shrouded.

171,2 500-0-500 volts, 150 Ma., 2-0.2 volts,
IP 2.5 amps., 2-0-2 volts, 6 amps., 2-0-2

volts, 2 amps., 2-0-2 volts, 2 amps. Shrouded.
8/11H.T.8. TRANSFORMERS. 250 volts, 60
m.a., 2-0-2 volts, 4 amps.

1716 DITTO. With H.T.8 Metal Rectifier.

ALL THE ABOVE TRANSFORMERS ARE OF FIRST
CLASS MANUFACTURE, BRAND NEW AND CARRY
MAKERS' GUARANTEE.
81_ UTILITY 3 GANG MIDGET SUPERHET

- CONDENSERS. With 110 k/cs Oscillator
Section, fully screened.

2/11 HET CONDENSERS. W
BRITISH RADIOPHONE 3 GANG110kc/sSUPER-

ith
Oscillator Section, unsereened. Wonderful bargain.
2II' 8 mid. and 4 mfd. DRY ELECTROLYTICM

CONDENSERS. By well - known manufac-
turer. 450 volt working, 500 volt Peak. Brand new.

/6 LISSEN CENTRE TAP OUTPUT CHOKES.
Brand new, boxed. List price, 7/6.
LI SSEN INTERVALVE SMOOTHING

/ CHOKES. Brand new, boxed. List price 7/8.
21ft PEAK 4 mid. PAPER CONDENSERS. 750

f w volt test.
11 PEAK 1 mid. PAPER CONDENSERS. 500/ " volt working.

1/4 mid. POST OFFICE TYPE MAINSBRIDGE
" CONDENSERS. 250 volt working.

6d. DRILLED METAL CHASSIS. 3 Valve type.

Rt1 1 WATT RESISTANCES. All sizes, by well -
lows known manufacturer.

6dTUBULAR CONDENSERS. All sizes up to
0.1. By well-known manufacturer.

HIVA0
VALVES. Complete range in stock, send

for lists.
G.E.C. 110 k/cs INTERMEDIATE FRE-

2/I QUENCY COILS. Complete with two trimmers.
(Continued at top of column three)

11/6

(Continued from foot of column two)
1/42 G.E.C. 500,000 ohms VOLUME CONTROLS.

With Switch.

1f11. RA EUAA. CTUR ER3 TYPE L.F.

9dLISSEN R.C. UNIT, Brand new, boxed, list
price, 3/ 6.

ALL ORDERS VALUE 101- 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.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

SOUTHERN RADIO'S Wireless Bargains ; all
goods guaranteed and sent post paid.

SPEAKERS, Celestion,. Soundex permanent magnet,
11/- ; Celestion, mains energised, 2,500 ohms

(model E.6), 8/6 ; Telsen 'latest type permanent
magnet, with ten ratio transformer for use with any
receiver, including Class B and Q.P.P., 1416 each ;
Telsen loud speaker units, 2/9 each ; all new and boxed.
OOSSOR MELODY MAKER 3 -VALVE Battery

Kits. Complete with Cossor Valves, Speaker
and Cabinet. Model 341. Brand New. In sealed
cartons, £3/7/6.

EEMARK. Short-Wave Adaptor Kit, complete
with all accessories for adapting set to 14-150

metres, 20/. ; superhet short-wave convertor kit, 20/-.
E.C. A.C. D.C. Mains 3 -valve Sets, complete with

3 Osram valves in exquisite Bakelite cabinet,
with Osram M.C. speaker, ready to plug in to any
mains universal voltage, new, in sealed cartons, fully
guaranteed; £3/19/6 (list £7/15).

MULLARD M.B.3 THREE -VALVE BATTERY
SETS. Complete with 3 Mallard Pentode

Valves, Permanent Magnet Speaker, Batteries and
Accumulator. Contained in handsome walnut cabinet,
£5/7/0 (List 8 guineas). In original sealed cartons.

HOUSE Telephones-Special bargain, brand new
one hand telephones, complete on stand, with

or without automatic dials; cost £4 each to manu-
facture, 10/- each ; wall telephones, complete with
generator, 15/- each.

ELIMINATORS.-Regentone, latest type, A.C.
mains, 200-250 volts, type W.5a, complete with

trickle charger, 39/6; Wla, less trickle charger, 30
milliamps, 33/- ; all new and boxed.

CONDENSERS.-Lotus 0.0005, fully screened, dials,
escutcheon, etc., 3 -gang, 11/- ; 2 gang, 7/3 ;

Dyblock single, 0.0005, complete, 4/-.
OILS.-Varley square peak coils B.P.5, completeC 2/3 each ; Telsen latest type iron cored coils,

type W349, midget size, 4/6 ; type W478 (twin),
9/- pair; type W477 (triple), 16/- set ; type W476
(triple, superhet, selector and oscillator), 16/- ; all
ganged coils are mounted complete with switch ;
transformer coil, type W482, 5/6 ; all new and boxed.

POTENTIAL
Dividers, Lissen, wire wound, 3 -section

60 watt, 4,500, 3,000, 2,000 ohms, 2/- each ;
3 -section, 60 watt, 8,000, 12,000 and 15,000 ohms,
2/- each ; 2 -section, 60 .watt, 2,500 and 500 ohms,
1/9 each ; 2 -section, 5 watt, 50,000 and 30,000 ohms,
1/6 each ; all new and guaranteed.

TELSEN A.C. D.C. Multimeter (latest type), 5 -range
for every conceivable test for radio and domestic

electrical appliances, 9/6 each ; boxed and new.
MICROPHONES.-Ace, P.O. microphones, com-

plete with transformer, can be used on any set ;
5/- each.

RESISTANCES.-" Truohm " 1 watt wire ends,
colour coded and marked, 36 on card, assorted

capacities , 7/8 per card.
SOUTHERN RADIO BARGAIN PARCELS._

5 /- ,:tre'NEIi-g/taiirlsludrnogdeinesistaconniczne
nts,

Con-
densers, Coils, Wire, etc. Circuits of modern Receivers
included with each parcel.

MERICAN Valves.-A full range of valves for
all American receivers at 7/- each valve.

SUTHERN RADIO Branches at 271-275, High Rd.,
Willesden Green, N.W.10 ; 46, Lisle St., .C.2.

All mail orders to 323, Euston Rd., London, N.W.I.N
SOUTHERN RADIO, 323, Euston Rd., London,

N.W.1 (near Warren Street Tube). 'Phone :
Museum 6324.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

HIILBERT for Quality Surplus Speakers. All
Music Lovers should write for List of amazing

bargains. Prices from 8/6 brand new. Made by best
known British maker.-Hulbert, 6, Conduit Street,
W.1.

MISCELLANEOUS

SHORT WAVE on a crystal set. Full building
instructions and crystal 1/2 post paid.-Radiomall,
Tanworth-in-Arden, Warwickshire.
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BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NI. Manager, G2AK. Staffed by
experienced transmitting amateurs. Obviously we
can serve you better.

CAUTION

: Beware of coilforms, etc., moulded inC cheap bakelite. Our coils and formers are guaran-
teed efficient.
A -PIN interchangeable short-wave coils; set 3.
-I' Cover 15-100 metres, latest ribbed former, 7/9.

11N. ribbed short-wave coil forms : valveholder
2 type, loloss, 4 -pin, 1/6. 6 -pin. 1/9. Threaded

for winding., 2d, extra.
UTILITY 8/6 microdisc dials, fitted famous micro -

high reduction, only perfect short-wave dial,
3/11.
SHORT-WAVE H.F. chokes, 9d. 'Wireless World

states " Very efficient -100 to below 10 metres."
lTILITY microvariables 15, 40 mmfd., 1/-; 100

inmfd.,
O
1/3; 465 kc/s litz wound I.F.'s, 6/6.

AD DIOPHNE super ceramic insulated short -
1N. wave condensers, .00016, 3/6; series rap, 3/9.
CONTINENTAL A.C. valves, 4/6, VMPT, HPT,
li VMSG, ACSG, ACH, ACHL, PT4. Most Ameri-
can types, A.C.Pen., 5/6.

2v' types, H.F. detector, L.F., 2/3; LP2, P2, 2/9;
Supower, 3/3 ; VMPT, HPT, 5/6 ; Class B, 4/6 ;

S.G. VMSG., 5/-.
BARGAIN parcel value 30/-, containing binocular

HFC, 4 750 v. test condensers, 6 resistances,
4 valveholders, .0003, .0005 variable, electrolytic
condenser, etc., 5/-. Traders' parcel, £4/10/0 value,
10/-.
QPECIAL, Set Lissen 3 -gang superhet coils, two

Lissen I.F.'s, 3 -gang superhet condenser ; value
13/- for 10/-.

CABINETS. Climax horizontal set and speaker
cabinets, 2/11. Vertical, 3/9. Part postage 6d.

extra. Eke° chromium set stands, 12/6.
TELSEN 7/6, Ace transformers made for leading

company, boxed, 1/11.
BALL -BEARING air -spaced condensers: World's

finest manufacturers 4 -gang, 3 -gang superhet,
1/11.

NON -INDUCTIVE condensers by leading makers,
T.C.C., Dubilier, etc., 0.5, 0.25, 0.1, 0.02, 0.005,

3d.
ASTOUNDING offer electrolytic condensers, 4+4

mid. (separate) 500 v., working, 1/6. 8+8 mid.,
1/6 ; 8+16 mfd., 3/11.

GENUINE 15/6 Frost potentiometers, wire -wound,
tapered, 10,000 ganged to 50,000 ohms, 1/6.

LISSEN 2 -gang coils, 12-2,000 metres, switched
and screened, nothing else required to convert

803 to all -wave, 12/6.
LISSEN 3 -gang bandpass superhet coils, 4/6; 3 -gang

bandpass Tuned grid, 6/11. All with circuits.
AMPLION, 3/6; screened H.F. choke, 1/11 ; Iron -

cored[ binocular, screened, 2/3. Climax binocu-
lar, 1/3. Theisen, 1/11.

UTILITY 2 -gang .0005 Uniknob with large disc
drive, 3/11. Ditto, single, with disc, 2/3.

j IBSEN 3011y., 40 ma., chokes, 2/-; 20hy., 100 ma.,
2/11. Lissen eliminator chokes, 1!3.

TGRANIC tapered potentiometers 1-ineg.., 1-meg.
with 3 -point switch, 2/-. Centralab, 1-meg., 1/6.
GROSS roundhead woodscrews, assorted, 9d.

L., Solder tags, 6d. ; resincore solder, 9ft., 6d.
PUSHBACK connecting wire, ready tinned and

sleeved. 6yds., 6d. Heavy, for heaters, 9d.
GREENED iron -cored selective dual -range coils,S with reaction; circuit diagrams, 2/11.
NON -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 6 -way battery leads, with plugs, 6d.

Belling -Lee safety mains plug and socket, 6d.
TRANSFORMERS B.T.H. speaker ; suit all moving

coils, 2/11. Manufacturers push-pull, 1/11.
FUSES, Telsen hfamp., 1 -amp., 3 -amp., 2d. Telsen

1110 ma.,
TELSEN latest differentials, .003, 1/3; .00015, 1/-.

Radiogram] transformers, 2/9.
SPECIAL. Four assorted Telsen grid -leaks, 5d.:

twelve various wire -ended resistances, 2/6.
MILIAAMMETERS ; flush 21 in., 5/9 ; 2f in., 6/9:

all ranges above 25 ma., visual tuning, 6/9.
TC.C. etc., bias electrolyties, 50 mid., 50 y., 1/9;

25 mid., 25 v., 1/3 ; 15 mid., 100 v., 1/-; 6 mid..
50 v., 60.

RADIOMART
Order over 6/- post free. Enquirers must enclose

stamp.
Catalogues; general catalogue gives hundreds 01

bargains; short-wave illustrated catalogue also gives
diagram of efficient transmitter and receiver; each
1)d. Pair 3d., post free.

THE SQUARE DEALERS
19, John Bright St., 22, Summer Row ; mail -orders : 44,
Holloway Head, Birmingham. Telephone: Midland 3254

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

ALL goods previously advertised are standard
lines, still available. Post card for lists free.

VAUXHALLUTILITIES, 163a, Strand, W.C.2.
Over Denny's the Booksellers. Temple Bar

9338.

EASY TERMS
Everything Radio supplied on the lowest terms. Send'
list of requirements for quotation by return. Prompt
delivery. Cash and C.O.D. Orders Despafrhl by Return. 4

W.B. STENTORIAN UNITS 4
36.6 Cash Price 52;2 0, or 216 WITH ORDER and
11 monthly payments of 4/-.

by well - known makers, New Manisa.'
own wrappers. Sent on 7 days' approval
against remittance or C.O.D. (except
Ireland and Channel Isles). If required
Carriage Paid send 1/6 per tyre extra.
Giants 2/6 per tyre extra or FITTED FREE
at our depots.

New Slily. New
Tyree Used Tyres

26r350 13/8 8/9 29n523 27/8
270400 15/6 9/- 300525 27/6
27x440 17/6 10/- 281590 27/6
90x450 22/6 11/- Sash 84/6
280473 22/- 11/- 82.81'r 47/8
300475 22/6 11/- 32x6HD 56/-
29x600 21/6 13/6 Saxe 55/-
30x500 22/6 1316 3407 55/- 40/ -
Other Sizes pro rata. Tubes and cheaper
lyres -prices on application. SEND FOR
L2pp. PRICE LIST FREE.

Slily.
Used
11/-
111-
12/-
25/-
33/-
35) -

General Motor & Tyre Co., 51/91, Queen St.,
London, W.6. Riverside: 6380 (10
370, Gradr's Inn Road. 'Phone I Te/mfnos 4429 II

36.7 Cash Price 21 /12,'6, or 2;6 WITH ORDER andk
11 monthly payments of 3(...

ROLA L. S. UNITS SIMILAR TERMS.
ALL CARRIAGE PAID

Estd. 1925 TH NZrga 1977

LONDON RADIO SUPPLY
COMPANY

II OAT LANE -NOBLE STREET-LONDON,E.C.

TYRES
G15U,410R0ANMTITIES)

ASSORTED MAKES
NEW STARTER &
LIGHTING BAT-

TERIES.
By well - known
makers (Guaranteed
2 years). All types
supplied. Des-
patched fully
charged and ready
for use at 2/- 6 Volt
and 3/- 12 Volt.

RELIABLE OUTPUT

AD I 0 VALVES

A SNIP
Our latest purchase, G.E.C. AC1DC Mains 3 -valve
Sets. Complete with 3 Osram Valves in Bakelite
Cabinet with Moving Coil Speaker. Ready to plug
into any mains, universal voltage. Brand new in
scaled cartons and fully guaranteed. Our Special
Price, 76/.. (listed at £7 15s.). Cash with order
or Deposit and balance C.O.D.
G.W. Radio, 7, Chapel St., Lamb's Conduit St.,

London, W.C.1.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

BANKRUPT BARGAINS. -All brand new in makers'
unopened cartons.

)(art Drake A.C. 4 -valve. List£5/15/0 Aeg;
£8/8/0 (.t.C.Austil A.C. 5-valve. Twins!eaIers.

Amazing Bargain. List
£16/Hi/0.

£8/10/0 Halcyon A.C. 5 -valve. List £14/14/0.

£5/15/0 Climax A.C./D.C. '4 -valve. List
£10/10/0.

AND many others. Send for lists. Cash with order
carriage paid. C.O.D. carriage forward.

RADIOMAIL, 54, Cranford Road, Northampton.

301-B.T.C.
SHORT-WAVE Converter/Adaptors.

Guaranteed. Metal Cabinet. Descriptive
Leaflet Free. . S.W. Kits, 20/, S.W. Chokes,
1/6. Ceramic S.W. tuning condensers, 4/6. 10-1 S.M.
reaction, 4/1. S.W. Lists Free. Bennett Television
Co., Redhill.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

VALVES. -By well-known manufacturer. Com-
plete range of Battery, A.C. Mains, Rectifiers.

Brand new stock with six months guarantee. 2 volt:
Detector, 2/3, Power, 2/9, Screen Grid, Pentode, H.F.
Pentode, 5/-. Write for other prices to : Dulci Elec-
trical Co., Ltd., 7, Lizard Street, London, E.C.1.

A LCO ELIMINATORS AND CHARGERS. -
4 H.T. taps, 120-150 v., 20/30 m.a., 181- ; with

charger, 25/-; chatger alone, 7/6. 1 amp., 11/-.
Westinghouse rectifillys. Year's guarantee. Complete.
Lists free. -P. tit D. ,BADIO, 1, Goodinge ltd., N.7.

CLARION
VALVES. -131 brand new ; battery types

2 -volt, H.2, H.L.2, 1,P.2, 1/9 ; super power,
P.3, 2/6; screens and L.F. pentodes, 3,!9; A.C. mains,
4 -volt, 1 -amp., general purpose, 3/3; power, 4/-;
screens and L.F. pentodes, OS; full -wave rectifiers,
3/6; postage paid, cash with order, or C.O.D. over
10/ -.-Clarion Valves, Dept. 2, 855, Tyburn Road,
Enlington, Birmingham.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

BIG RADIO SALE
Ifuy now, lowest prices in radio. New 10 -page sale
catalogue by return for 3d. stamps, post free. Free
of charge during sale, matched valves included
with every order for One of our low-priced home
constructor's kits. Air Cub short wave (13 to 55 m.),
two bands with band -spread, 12/6. All Wave 3 bands,
short, med. and long, 18/ 6. Little Scout short-waveBand-
spread III, 13 to 55 m., 2 bands, 25/-. Continental all -
wave, short, medium and long, 31/6. Continental
Super III (180 to 2,000 ni:), 15/6. Every kit complete
with metal chassis, diagranis and sundries.
HUNDREDS OF COMPONENT BARGAINS.
Short Wave, Ormond, slow motion 000154002-00025
mid. 1/9. Band -spread condensers, 00005, 1/6.
00015 to 0003 reaction, Cd. 2 Band S.W. coil, litz
wire wound, 13-55 m., 1/10. Switch for td. S.W.
plug-in coils, 4 -pin sizes, 13-26, 22-47, 41-04, 76-140 m.,
1/10 each. 6 -pin coils, 2/3 each. 150-325, 250-500
400-800, 1,100-2,000, 4 -pin, 2/3, six -pin 2/6, Volume,
controls, 10,000, 25,000, 1 Meg., 1/-. 50,000 with
switch, 1/11. Dual range coils (with diagrams), 1/5.
L.F. Transformers, 1/4. Ormond disc drives, 1/5.
MICROPHONES, ETC. Western Electric, 1/6, trans-
formers for 1/2. Complete table model in stand,
3/11. Hundreds of other bargains -send for catalogue
and choose, 3d. Post free. Terms, cash with order or
C.O.D. Anglo American Radio Dist. Corporation,
Dept. 14, 1, Lower James Street, Piccadilly, London,
W.1. Phone Gerrard 3040.

MISCELLANEOUS

REPAIRS to Moving Coil Speakers, Cones and Coils
fitted or rewound. Fields altered. Prices

Quoted including Eliminators. Loud -speakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/- Post
Free. Trade invited. Guaranteed. Satisfaction.
Prompt Service. Estimates Free. L.S. Repair Service,
5, Balham Grove, London, S.W.12. Battersea 1321.

MILNES Units on hire within five miles, -
C. D. E. S., 29, Leslie Park Road, Croydon.

HIGHEST part -exchange allowance, FREE
quotations.-Timmis, Radio Shop, Buerton,

Audlem, Crewe.

WANTED, good modern radio sets, parts, etc.,
spot cash paid; exchanges: bring or send. -

University Radio, Ltd., 142, Drummond Street,
Euston, London, N.W.1.

EACH. Radio World Rotating Globes.
Beautifully finished in colours. Height 8".

Graduated meridian scale. List 200 stations all -
waves. Every set should have one. Wonderful
value (post C(l.). Meade -Taylor, Si, New Oxford
St., London, W.C.1.

2/9

FREE ADVICE BUREAU
COUPON

This coupon is available until April 11,
1936, and must be attached to all letters con- a

taining queries.
PRACTICAL AND AMATEUR WIRELESS, 1

4/4/36.

AMAZING VALUE IN NEW
8 -VALVE ALL -WAVE SUPERHET A.C. or
Universal. High fidelity output, five watts
delivered by rush -pull valves. Response within

two D.B.'s from 25 to 9,000 cycles.
£13 . 16 . 6 carriage paid.

Write far illustrated
THE PORTLAND AGENCY, 30, GT.

1936 RADIO FOR CASH
6 -VALVE MAGNIFICENT TABLE
GRAND 8 - STAGE ALL -WAVE

SUPERHET.
£8.17 . 6

carriage paid.
" H " Price List.
PORTLAND ST., LONDON, W.1.
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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 froni
radio. MEMBERSHIP IS FREE.

Advantages of Membership
No enrolment or mem-
,ership fees.
Organisation centred
in Great Britain.

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

(4) Morahly report in
Wireless Magazine. 

(5) Interchange of ideas
with fellow -members.

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

(7) Special meetings and
visits to be arranged.

(8) Monthla problems foe
short-wave listeners.

(9) Members' competitions
and numerous other
advantages to he an-
nounced.

THE
B.LALL.C.
Starts its own
QSL Service.
No more inter-
national Reply
Coupons - The
B.L.D.L.C. WiI
obtain your veris
for loss Iran halt
what it costs you

at present.

SEND THIS ENROLMENT
FORM OR A POST CARD TO
The Secretary, B.L.D.L C., 8-1t, Southampton

Street, Strand, London, W.C.2.

I wish to enrol my name es member of the British Long Distance
Listeners' Club, it being clearly understood that no financial obligation
is thus incurred. 1 am interested in long distance listening and
*have a ,snort wave receiver at present in use.have not

I am specially interested in
*Medium -wave
"Short-waVe listenina.
*Ultra -short-wave

Full Name
(Block letters)

Address

= *Strike out words not needed. =
t.-- P.W. 4436
-..- __

ree
BEAUTIFUL
COLOURED
ART PLATE
Of An Imperial Airways
Li n e r Approaching

Cape Town

Inside The April

POPULAR

IF ILLY 11 NI 61
e National Aviation Magazine

Now on Sale at all Newsagents
and Bookstalls. MONTHLY

G. Arthur Pearson Ltd.
alIMMINIMINNIMIN.=V

Put lished every Wednesday by GEORGE NEWNES, LIMITED, 8-11, Southampton Street, Strand, London, W.C.2 and Printed in Great Britain by THE NhWN ,S
PEARSON PRINTING CO., LID., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand: GORDON Et GOTCH, LTD. South Africa : CENIRAL
NEWS AGENCY, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum; six months, 8s. 104.

Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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Many F.J. CAM M

AND PRACTICAL T

1936 STENTORIAN asks
Can there be a better speaker? mr. camm

ADVT.
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7 NEW COSSOR
A.C. MAT

I 
lect tcattan : With Pentagrid Frequency Changer, H.F.

Screened Pen. I.F. Amplifier, Double
Diode Second Det., High Slope Power Pentode Output and Heavy Duty
Rect. Special illuminated Scale calibrated in wave lengths and station
names. Four-way combined " on -off," wave change and gramophone
switch. Single knob tuning. Volume Control. 8 in. Mains Energised
Moving Coil Speaker of the latest type. Magnificent walnut cabinet of
modern design, with chromium ornaments. Plug and sockets for extension
loudspeaker and for pick-up. For A.C. Mains only, 200/250 volts
(adjustable), 40/100 cycles.

-91i10E £9.17.6
HIRE PURCHASE TERMS:

12 months : 17/6 deposit and 12 payments of 17/-
x8 months: 17/6 deposit and 18 payments of 52/3

Prices do not apply in I.F.S.

S SUPERHET

with

PENTAGRID
FREQUENCY CHANGER

H.F. SCREENED
PENTODE I.F. AMPLIFIER

DOUBLE DIODE
SECOND DETECTOR

MAINS ENERGISED
M.C. SPEAKER

ILLUMINATED
' EASY - TO - READ '

SCALE

This handsome new model
incorporates the most up-to-
date Anti - fading Superhet
Circuit, including the use of
a Double Diode Second Detec-
tor. An entirely new " easy -
to -read" scale is fitted, and
gives a very comprehensive list
of stations. 'Quality' in per-
formance and appearance -
and above all RELIABLE, it
will give you years of trouble -
free service-Post this coupon
-or, better still, hear it at
your usual wireless shop.

THIS COUPON BRINGS FULL DETAILS .

Please send me free
of charge, literature
giving full particu-
lars of the new
Cossor A.C. Mains
Superhet Model 374.

L.183

COUPON To A. C. COSSOR LTD.,
Melody Dept.,

Highbury Grove, London, N.5.

Name

Address

PRA°. 11/4136

QS) 8752
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CHEMISTRY IN RADIO See page 101;

Technical Staff:
W. J. Delaney, H. J. Barton Chopp), Wh.$ch.,

B.Sc., A.M.I.E.E., Frank Preston.

ROUND the WORLD
Hungary's Relays
%WHEREAS the broadcasts from

VV Budapest (594.5 m., 546 kc/s) are
frequently marred by morse interference,
it is often possible to secure a clear reception
of the same programme through Miskolc
on 208.6 metres (1,438 kc/s). The trans-
mitter is only rated at 1.25 kilowatts, but
in that portion of the band provides a
powerful signal. Occasionally on 267.4
metres (1,112 kc/s), Nyiregyhaza, relaying
the capital, may give a good signal, but
only in the later hours of the evening when
Alexandria, sharing the same channel, has
closed down.

Proposed 100-kilowatter for Lithuania
THE Lithuanian Government has

voted the sum necessary for the
construction of a 100 -kilowatt transmitter
to replace the present 7 -kilowatt station at
Kaunas, operdting on 1,935 metres
(155 kc/s). Work on the construction of
the buildings will start this year. It is also
proposed Ito instal short-wave plant for the
relay of the programmes to overseas
listeners.

A Bid for Supremacy
FROM Paris comes the news that the

proposed Poste Nationale (150 kilo-
watts) is to be situated at the village of
Allovis, between Bourges and Vierzon. It
is reported that twin 150 -kilowatt trans-
mitters are to be installed, and will be
constructed in such a manner that 300 -
kilowatt power may be obtained. The
station will work on the channel now used
;by Radio -Paris, namely, 1,619.7 metres
(182 kc/s), and should be ready by the end
of 1937.

New Paris Broadcasting House
THE French Ministry of Posts and Tele-

graphs has allocated the sum of ten
million francs for the construction of central
broadcasting headquarters in the capital.
The actual amount to be spent on its equip-
ment and decoration will by far exceed the
credit, but it in said that the balance will be
borne by the organisers of the 1937 Paris
International Exhibition.

Denmark's Proposed Short -Wave
Broadcaster

TO provide a service for their shipping
in all parts of the world, the Danes

propose to build a powerful short-wave

of WIRELESS
broadcasting station which would not only
supply, daily news bulletins, but also a relay
of the Copenhagen programmes.

Reduced to its. Simplest Expression
IN future, the Kalundborg and Copen-
1 hagen stations will shorten the call of
Kjobenharn, Kalundborg og Danmarks Kort-
bolgmender to two words, namely Dan -
marks Radio. The interval signal is to be
retained.

A VALUABLE TECHNICAL
LIBRARY!

WIRELESS CONSTRUCTOR'S
ENCYCLOPEDIA

5/., or 5/6 by post.
EVERYMAN'S WIRELESS BOOK
3/6, or 3/9 by post.

TELEVISION & SHORT-WAVE
,HANDBOOK

3/6, or 3/10 by post;
THE HOME MECHANIC

ENCYCLOPEDIA
3/6, or 4/- by post.

All obtainable from GEO. NEWNES, LTD.,
8-11, Southampton Street, Strand, W.C.2. 7

Imminent Opening of Radio Marconi
WORK on the high -power station at

Bologna (Italy) has progressed so
satisfactorily that it is expected the official
ceremony of its inauguration may take place
on April 21st next.

Remarkable Short-wave Broadcast

BY
means of a new magnetron trans

mitter, the Philips works at Eind-
hoven (Holland) have succeeded in trans-
mitting signals on an ultra -short-wave
channel of 1.20 metres to a distance of
roughly forty miles. The aerials of the
transmitting and receiving stations were
respectively 264 and 303ft. high.
Weather Reports and Forecasts
IN view of the rapid development of

aviation services, and greatly increased
activity, the Air Ministry has extended its

daily schedule of weather reports and
forecasts. They are now broadcast from
Borough Hill (Northants) on 1,186 metres
(253 kc/s) at the following times :. G,M.T.
06.45 (Summer only ; not Sundays) ;
07.15, 07.30, 08.00 (Summer only) ; 08.15,
08.45, 09.00, 09.15, 10.15, 10.30, 11.15,
11.45, 12.15, 13.15, 13.30, 14.15, 14.45,
15.15, 15.45, 16.15, 16.30, 17,15, 18.15,
18.30, 19.15, 19.45. As these reports cover
the greater part of the British Isles, they are
Proving of considerable interest to the
ordinary listener.

US.A. High Fidelity Station

W2XR
is the call sign of a transmitter

working at Long Island City (New
Jersey) on 193 metres (1,550 kc/s). High-
fidelity broadcasts are made daily, from
GALT. 2100-01.00. In view of a recent
poll taken from the radio audience, the
schedule. will shortly be extended until °03:00.

Broadcasts from Newfoundland
LTHOUGH only rated at 500 watts

transmissions from VONF, St. John's,
Newfoundland, on 251 metres (1,195 kc/s),
and operated by the Dominion Broadcast-
ing Company, Limited, have been heard in
the United Kingdom.

Radio in the Pacific
AWIRELESS station is to be installed

on the Phcenix Islands, situated on
the Suva -Honolulu steamship route, and
lying some 600 miles to the North of the
Fiji _Isles. Although practically deserted,
the islands will be the base of a scientific
expedition, composed of astronomers, to
view the total solar eclipse which is taking
place in 1937.

In Close Touch with Europe
THE average radio fan in the United

States hears much of the European
radio programmes in the course of a year.
During 1935, the National Broadcasting
Company relayed 229 broadcasts, and the
Columbia System provided as many as
149 foreign transmissions to its listeners.

An Income to Play With
THE gross revenue of the National

Broadcasting Company of America
for the year 1935 amounted to $31,148,931,
or roughly £6,230,000. Figures for the
Columbia Broadcasting System for the same
period have not yet been officially published.
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OUND the WO
Parsifal Concert
A S in former years, a special concert will

.1"-X be given on Good Friday, April 10th,
in the Queen's Hall, at 7.30 p.m. Sir Henry
Wood will conduct and the programme will
consist of excerpts from " Parsifal," The.
"Prelude," and the Grail scene and Finale
from Act 1 will make up the first Part of
the programme (7.30 to 8.30 p.m.), while
Part 2 (from 8.45 to 10.20 p.m.) will consist
of the following scenes : Act 2-Klingsor's

NEW EKCO

LD of WI
INTERESTING and TOPICAL

PARAGRAPHS

Easter Concert Parties
'TWO well-known Northern concert

I. parties, which have been on tour
during the winter, return to their summer
headquarters for Easter week, and th.ey will
broadcast to Northern listeners on April

SERVICE CENTRE

,VINIIMENNWASSIEGIMAM

A corner in the new Ekco Service Centre, showing the -test bench equipment for testing and
repairing sets returned for servicing.

Magic. Garden, the Flower Maidens, and the
scene between Kundry, Parsifal, and Kling-
sor ; Act 3-the Good Friday Music, the
Prayer of Amfortas, the Procession of
Knights, the Healing of Amfortas, and the
closing scene. The B.B.C. Symphony
Orchestra and the Philharmonic Choir,
augmented by a contingent of boys from the
London College of Choristers, will take part ;
and the soloists will be as follows : Muriel
Brunskill, Walter Widdop, Herbert Heyner,
Norman Walker, Victor Harding, Elena
Danieli, Kate Winter, Janet Powell, Helena
Bromley, Molly de Gunst, and Myra Owen.

The Two Easters
CHENRY WARREN, who broadcasts

fortnightly talks on the Midland
countryside, has devised for April 12th a
mosaic programme of poetry and music on
the theme of the Two Easters-the Easter
of the Christian Church and the Easter of
Nature. This is not his first experience
with this kind of programme, for he pre-
viously devised a mosaic on " Men and the
Machine."

" Western Week -end "
rrHE first of a series of programmes from
1 different places of entertainment in

the Region will be given on April 11th
under the title " Western Week -end."
This series is a development from the early
series " You Pays Your Money." A broad-
cast will be taken from the Headland Hotel,
Newquay, from an Organ Recital by
Reginald Porter -Brown at Torquay, and
from a popular orchestra.

14th. They am the Arcadian Follies from
the South Pier, Blackpool, and the " Bou-
quets," who are to broadcast from the
Floral Pavilion, New Brighton.

Gypsy Music from Harrogate

YASCHA
KREIN and his Gypsy Or-

chestra, who are to broadcast from
the Valley Gardens, Harrogate, on April
10th, will contribute another programme
on April 12th. A native of Russia, Yascha.
Krein studied music at the Imperial Con-
servatoire in ' Petrograd. Coming to
England, he joined the old Queen's Hall
Orchestra under Sir Henry Wood. He
resigned in order to become leader of a
Viennese Orchestra in Scotland. His
present combination was formed three
years ago.

A " Sports Causerie"
A " SPORTS Causerie " will be broad -

t 1 cast from Cardiff on April 14th, in
which C. B. Thomas, Muriel Orsman, B.
Watts Jones, and W. Rowe Harding will
review the winter's activities in Wales in
boxing, hockey, soccer and rugby.

Pleasure on Parade
CRANK A. TERRY'S touring concert

party, " Pleasure on Parade," will be
in Doncaster on April 9th, and it is at the
Grand Theatre there that the Northern
microphone will track them down in -the
evening. Presented under the heading
" Northern Concert Party on Tour,
excerpts from their show will be broadcast.
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ELESS (Contd.)
The party includes comedians, entertainers,
singers, a ventriloquist, soubrettes and
dancers, and the famous beauty chorus,
Madame Helena Lehmiski's Young Ladies.
Mr. Terry himself is the compere.

" Week -end out ofDoors'
mOW that April's here the Talks Depart-

ment'41 of the B.B.C. begins to put into
effect the plans which have been simmering
for months for the proper entertainment
and recreation of its listeners in spring and
summer. The first of these, to be given
in the Scottish programme on April 10th,
is " Week -end out of Doors," which is a
weekly bulletin of advance information on
walking, climbing, sailing, and angling,
together 'with local weather forecasts
affecting, these activities. The bulletin will
be edited by Ian Wilson, a Glasgow journal-
ist, and its scope will- cover Scotland at
least from Spey -side to Galloway. The
Scottish Youth Hostels Association are
co-operating in supplying information for
walkers and climbers, and the bulletins
should prove very useful to those who are
planning holidays of a week -end or longer.

Concert from Torquay
DORIS COWEN (contralto) will be the

artist in a concert bx the Torquay
Municipal Orchestra, conducted by Ernest
W. Goss, to be broadcast from the Pavilion,
Totquay, on April 14th.

Eugene and his Magyar Quartet
THIS combination appeared at the

Royal Command Performance in
1932. It has been broadcast on three
occasions from exhibitions in the Midlands
where it has been appearing, but April
13th will be its first Midland studio broad-
cast. Eugene has toured in many parts of
the world. At the age of fifteen he was
playing in a cafe in Buenos Aires. The
combination is having a season at Prince's
Cafe, Birmingham. The vocalist is James
Benbridge, who was formerly with the
Gresham Singers.

PROBLEM No. 186.
Johnson built a superhet using reliable

components with matched coils and gang
condenser. Reception was moderately, good,
but if the gang condenser trimmers were
adjusted so that stations tuned in at the
correct wavelength setting at approximately
250 metres, they were about 15 metres out at
500 metres,, and vice versa. What was the
trouble ? Three books 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 St., Strand, London, f'

W.C.2. Envelopes must be marked Problem I
No. 186 In the left-hand corner, and must be
posted to reach this office not later than the 5

first post Tuesday, April 14th, 1036.

Solution to Problem No. 185.
Hollis had overlooked'the fact that a' large voltage

drop occurred across the field winding of the energised
speaker, thus reducing the valve anode voltages to too
low a value.

The following three 'readers successfully solved
Problem No. 184, and books art accordingly being
forwarded to them : N. K. Batchelor, 106, Evenlode
Crescent, Coventry, Warks. ; R. C. Tyler, 48, Burling-
ton Gdns., Chadwell Heath, Essex ; J. Robertson,
Aukengill, Wick, Caithness.
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In This Article some of the Methods Adopted by Set Manu=

facturers for Obtaining Quality Reproduction are Discussed

ON many occasions, articles in these
columns have stressed the sugges-

tion that the development of high -quality
reproduction provided a field for ex-
periment which is particularly suited to
the radio amateur. It was also stated that
in general, the amateur had a better chance
of making a good high-fidelity set than the
ordinary listener had of buying one,
since the almost universal cry from the man
in the street was for sets sufficiently sensi-
tive and selective to give him large numbers
of stations, almost irrespective of the
quality of reproduction. Finally, it was
suggested that the time would come when
the commercial set manufacturer would
fund it necessary to pay More !attention to
fidelity of reproduction, and to put on the
market at least a proportion of models
having some claim to realism of tonality.

While we lay no claim to the gift of
prophecy, and are quite content to suggest
that our previout articles were based
upon pure reasoning, we cannot refrain
from pointing out that the state of affairs
which we then forecast has now come about.
A very large proportion of the principal
manufacturers are now advertising receiver
models which are described as " fidelity "
sets, and, from our own observation,
these quality models do represent a very
substantial advance in reproduction. Not
only so, but the general standard of quality
in all reputable makes has very definitely
advanced.

It may be said at the outset that this
article will exclude all those luxurious
fidelity sets which are sold at prices between
30 and 150 guineas, because they are quite
beyond the reach of the average listener
and, moreover, are usually attempts to
combine high performance by way of the
number of stations receivable with natura-
listic reproduction; and include gramo-
phone equipment with auto record changing

and most elaborate and
expensive cabinet work.
We will confine our remarks The Hall- Mark Cadet, a low-pricedto ordinary, table models -
costing, at the most, 20 receiver designed for qualify reproduction.

guineas, and it must be
remembered that even at that price, which
includes cabinet work, cost of assembly and
advertising charges, the design must be such
that the intelligent constructor should be
able to produce as good at lower cost.

The Superhet
There has been a general impression

that really high quality reproduction cannot
be obtained in a superhet, and it there-
fore may come as something of a shock to
find that quite a number, in fact the
majority, of sets advertised as of the high -

The popular Stentorian speaker, designed for use
with any receiver to obtain correct matching.

fidelity type, come under the superhet
class. It will, therefore, be necessary
to describe, both straight and superhet
sets in the quality range.

Analysis of a large number of com-
mercial sets brings out one point which
is common to practically all makes,
and that is that set makers as a whole
have realised what we have pointed
out on so many occasions, namely
that the loud -speaker is still by far
the weakest chain in the link. It is
simply useless, and .a waste of time
and money, to provide circuits of wide
frequency response, to design receivers
with nicely adjusted values and auto-
matic devices for avoiding overloading,
and to fit last stage valves giving a

Another quality receiver, Mr. E. J. Carnm's two -valve large output of undistorted power,
superhet. if the speaker cannot reproduce the

extreme top and bottom frequencies, or
if it produces a crop of resonances at all
sorts of places in the musical scale. There
was a time, and that not so very long
ago, when the speakers commonly fitted in
commercial sets were tiny little units of
poor performance, which could be made at
the cost of only a very few shillings apiece.
To -day, any set put forward as a quality
receiver, will be found to contain a speaker
of generous design and having a really good
performance characteristic. For, the sake
of cheapness, energised models are chiefly
used in mains sets, but with the latest im-
provements in special magnet alloys, the
permanent magnet models are of almost
identical performance.

The Choice of Speaker
The lesson 'which the constructor must

learn from the set maker in this connection;
therefore, is to start designing his quality
set from the output end. Obtain the best
speaker you can afford, and design your
set around it. A speaker of this year's
design, costing in chassis form from 1
to 2 guineas, may be taken as fully equiva-
lent in performance to the speakers employed
in the average commercial fidelity table
model, so that the constructor is at no
disadvantage on the score of the speaker.

Working back from the speaker towards
the aerial, we next come to the output
stage.- Two 'factors have to be considered
here, the actual power output in milliwatts,
and the class of valve, namely triode or
pentode and, in the case of battery sets,
whether Class " A," Class ".B." or Q.P.P.
working.

With regard to total output, a last stage
capable of a big undistorted output is
advisable so that even on the loudest
passages there will be no distortion. Bear-
ing in mind that 50 milliwatts represents
the minimum for reaso.nable volume for
quiet passages, a 2i -watt output valve
gives a- factor of safety which is adequate
where only moderate volume is required,
but a 5 -watt output stage is generally
considered the minimum for serious high-
fidelity work. There are, however, very
few commercial sets at prices up to 20
guineas giving more than 3 to 3i watts
undistorted output, and practical tests
show that while such sets do give really
good reproduction so long as volume is
kept within reasonable limits, there is a
tendency to overload if the volume control
is advanced too' far. We, therefore, repeat
our own conviction that the constructor
desiring quality must exercise his discretion
in handling the volume control if he con-
fines himself to a 2 to 3 watt output stage,
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and that he will be well advised to go one
better than the commercial makers and fit
at least a 5 -watt valve.

While there is little question that a triode
output stage has the best possibilities
with respect to tonal fidelity, and is alsa
less easily overloaded, quite a large number
of commercial fidelity sets use pentodes.
The rather greater sensitivity of this type
permits some saving in cost, and manu-
facturers have succumbed to the temptation.
The pentode has a further allure in this
connection, since the higher top -note
response of this type of valve compensates
in part for the attenuation of upper
frequencies brought about by the sharpness
of the tuning.

Comparisons
This brings us to the fundamental differ-

ence between the average commercial
fidelity set and the average-- amateur
fidelity set. The former is an attempt to
combine a better standard of quality with
a degree of selectivity which will still give
a very large selection of stations, while the
quality enthusiast who builds his own
set is usually perfectly willing to sacrifice
stations for still better reproduction. As
a result, the commercial equality set is
usually crammed with tone compensating
devices calculated to provide a final output
containing a reasonably balanced quality
but not necessarily a faithful replica of the
original performance. The net result is
certainly pleasing, and satisfies a very large
proportion of listeners, but it lacks the
individuality and naturalness which can
undoubtedly be obtained in a simpler and
far less expensive way if only the desire
for wide -world listening can be put aside.
Again we say, stick to the triode-a good
hefty fellow-or, better still, two in push-

pull, and avoid as far as possible all tone
correction circuits.

In practically every, commercial fidelity
set the speech detector is a diode, and here
we are in thorough agreement with the
set maker. Usually there is no other L.F.
amplification between the diode and the
output stage, but in some instances a
double -diode -triode combination is em-
ployed. It is probable that the degree of
amplification obtained in the L.F. stage is
obtained a little more cheaply than is
possible in the pm -detector stages, but
even so, for the amateur builder, an addi,
tional L.F. stage is not a very good pro-
position, as it is easily the most prone to
introduce hum, and calls for great care in
both design and layout. Get all your voltage
amplification in 'the high -frequency stages
is a good motto for the home constructor.

The H.F. Stage
There is little to be said about the high -

frequency side of those commercial receivers
using a straight circuit. In most cases the
aerial input is of the band-pass filter type
and the inter -valve couplings high -frequency
transformers of conventional type. The
superhets, on the other hand, have interest-
ing features. The aerial input circuit is
again of the band-pass type, but the
intermediate - frequency transformers --
which are, in effect, additional band-pass
filters-are so designed that the width of"
the band accepted is variable. This
variable selectivity, as it is termed, is
achieved by adjusting the coupling between
the two windings, either by variation of the
value of one of the coupling components or
by adjusting the position of one -of the
coils with respect to the other. By these
means the set can be used as a conventional
highly selective superhet for " all stations "

listening, or, with the band width increased
to maximum, as a less selectiVe- set for
quality reproduction. -

The snag in this arrangement is, of
course, -that as soon as the selectivity is
reduced for quality reception, in come the
interfering stations ---,a difficulty also ex-
perienced by' constructors who interest
themselves with fidelity reproduction. As
a result, the commercial quality sets are
for the most part so designed that 'even at
minimum selectivity them is a considerable
degree of high -note attenuation, which
accounts, no doubt, for the readiness with
which tone compensating devices and
similar aids to synthetic " quality " have
been adopted.

While, therefore, set makers must be
given due credit for their efforts to improve
the general standard of reproduction, and
while it must be admitted they have been
successful up to a point, it must not be
imagined that the fidelity problem has
been brought very much closer to solution.
The whole problem simply bristles with
difficulties, most of which are, so far, not
within either the manufacturer's or the
listener's control, being due to the existence
of far too many stations. At the best, a
quality set must be a compromise between
conflicting eonditions. The commercial
solution is syhhesis-the building up of
pleasant quality without too much heed to
fidelity of reproduction ' of the original.
This is perhaps unavoidable, since the com-
mercial set must be capable of satisfactory
operation under all conditions, anywhere.
But the home constructor; who has only
to cater for his own personal and local
conditions, can often achieve far better
results, more cheaply, and without too
many correcting and compensating cir-
cuits. H.C.

Canoe Cruise on the Avon
THE British Canoe Association hold their

annual cruise on the Avon, the
stretch for Easter Monday being from
Warwick Castle to Tewkesbury. About
forty canoes (mostly collapsible) will be
taking part, carrying in all about seventy
members. On April 13, Hans Itenold,
leader of the meet, will describe from the
Midland Regional the day''s cruise in an eye-
witness account just after the Second News.

Service from St. Martin's

©N
Easter Sunday, evening service will
be heard from St. ,Martin -in -the -

Fields, when the sermon will be given by
the Rev. H. R. L. Sheppard, -Canon of
St: Paarr, Later in the day a short
biblical drama by Mona Swann, author of
" Mary the Mother " and " The Prince
of Peace," will be produced by Robin
Whitworth. This play, in which music
and speech are particularly happily blended,
was first broadcast on Easter Day last
year.. The players will include Ion Swinley,
Christopher Casson, John Garside, and
Lilian Harrison.

Shakespeare Festival

N
April /,4th First Night Impressions

1 of the Shakespeare Festival at Strat-
ford -on -Avon, which is to begin on Easter
Monday, will be given by M. F. Fraser,
News Editor of a Birmingham newspaper,
who has attended most of the Festivals
in the past twelve or fifteen years. This
year the Company's season will be a- fort-
night longer than last year. B. Iden Payne
directs the Ccimpany. The play for the
Birthday (April 23rd) will be " Much Ado
about Nothing." The unfamiliar Shakes-
peare play to be included this season is

- EAST -ER
!PROGRAMMES
" Troilus and Cressida." The accommo-
dation in the gallery of the Memorial
Theatre at 'Stratford -on -Avon has now
been extended.

" Quayside .Nights "
THE fifth edition of " Quayside Nights "

will be broadcast from Brixham. on
April 14th. Walter Barnes, a fisherman,
wilt' recite what is known as " The Fisher-
man's Alphabet," originally written for

-

the Fishing Exhibition ; Jabez Lake,
known as the Fisherman Poet of Brixham,
will read one of his own poems and will
also sing fisherman songs ; Charlie Howe
will give an account of the Brixham
Trawler Regatta ; and some yotmg folk
from the Seaman's Orphanage will sing sea -

shanties and swing Indian clubs at the same
time. Brixham was the home of the com-
poser of " Abide With Me," and this famous
hymn -tune will be played on the bells of
Brixham Church.

Leicester Dog Show
ANOTABLE Easter Tuesday event in

the East Midlands is the annual show,
of the Leicester Canine Society. The
judging is completed early in the day, and
in order to give a microphone impression of
the Show at suitable times for listeners,
recordings will be made. .There will be
descriptions of preparing dogs for the Show,
preparing the Show for the dogs, and the
methods of judging, and, in order to get good

backgroun noises, there will- be a micro-
phone on the terrier benches. The record-
ings taken at the Granby Halls, Leicester,
where the Show is held, will be heard in
the Children's Hour on April 14th, and again
in the evening programme.

Cabaret from Northern Ireland
LISTENERS who like broadcasts from

roadhouses will be interested to
hear that another fifteen minutes' broad-
cast has been arranged from the Heart o'
Down Roadhouse, Ballynahinch, on April
13th. The Heart o' Down Roadhouse is
now almost as popular among listeners as
it is among its patrons.

" An Ambiguous Escape "
IF you were motoring over moors on a
1 dark winter's night and came across
an escaped convict, whose story convinced
you of his innocence and made you believe
in his wrongful imprisonment, what would
you do ? That is the problem which faces a
retired judge in F. M. Cornford's radio play,
" An Ambiguous Escape " to be broadcast
on April 14th in the Northern Ireland pro-
gramme. How Sir Robert, the retired judge,
a man he encounters on the moors, a station-
master and a prison warder find themselves
gathered together in the restaurant of Long -
moor Railway Station, holding an unofficial
inquiry which becomes a discussion on logic
and the identity of indiscernibles, is told
in this amusing and exciting play. But there
is a remarkable and unexpected twist at the
end, and beneath all its humour there is an
undercurrent of philosophy. S. A. Bulloeli,
who produced the play in the National
programme some time ago, is to produce it
again on. April 14th.
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Family Names
TT seems that I must make clear to some
1 of my readers the relation which exists
between me and a well-known figure which
appears almost every day in the daily
newspaper and which also may be seen
sometimes on some of London's omnibuses.
I am prompted to make this statement due
to the fact that some of the letters which
are now reaching, me are being addressed
to Mr. Therm, or the writers open their
letters with the greeting, "Dear Mr. Therm."
Now I am no relation and have no kinship
with the delightful little man who bears
the name of Therm, although he may be
as hot as I in some respects. His father
was one Thermos, a. Greek, but I cannot
lay claim to such noble parentage. How-
ever, I should be glad if_you would note
that I am Thermion, and whilst I appre-
ciate the friendliness which is shown by
the familiarity of the greeting, I do not
wish to be confused with Mr. Therm.
Other papers please copy!

A New Use
T HAVE just heard of a new use for the
I radio, and in view of the hundreds of
henpecked husbands who have to sit and
listen to the wagging of wives' tongues, I
must pass on this hint, although it is
probable that it will already have been
discovered by many. Incidentally I was
informed of it by a friend who suffers from
the above malady, and he says that he
used to find the evenings terribly boring
whilst he heard how Mrs. So -and -So had
just bought a new hat and other items of
local scandal, but he has now built a
6 -watt radiogram and he finds that he can
now sit down in comfort, with his pipe and

I am no relation to Mr. Therm.

a paper, and can rest in peace without
hearing his wife's tongue. I did not go
into the matter deeply in order to find out
how he can find peace with 6 watts blaring
out at him, but I presume that it is a case
of the lesser of two evils and that this
cacophony is preferable to the old wives'
tales. At any rate, I sympathise with
him from all angles.

Go-ahead Football
ISEE that the Arsenal Football Club are

1 having a new grandstand built at a
cost of f100,000, and that the stand is to
contain a special room wired for television
reception and transmission. This is good
news and will, I am sure, be of interest to
all my readers, who must e`nVisage the time
when all of our sports are televised so that

y Jhennion

we can view them in the comfort of our
own homes. I was very glad to see in this
connection that the manager of the Arsenal
team does not anticipate any loss in the
gate due to television, and that he hopes
that the first team home matches will be
televised when the new station is com-
pleted. What wonderful possibilities are to
be opened up to us when the television
receiver becomes part of our normal wireless
equipment. There are, of course, still many
obstacles to be overcome, but the fact that
the Arsenal team are making preparations
for this branch of the science shows that
there must be an increasing public interest
in it, and we trust that their efforts will be
rewarded by apparatus which will enable
the whole of the game to be seen, and not
simply a goal -mouth view.

What Next ?
AFRIEND who is on one of the dailies

told me of some of the peculiar com-
munications they receive from time to
time and of some of the events which liven
up their usual routine. But I think one of
the prize ones was about a lady who rang
up ,the editor to complain that the B.B.C.
announcer who was reading out the news
bulletin was chewing a sweet. She was
asked how she knew this and she said that
it was obvious as her radio was perfect
and she could detect the slightest thing,
and that she was disgusted to think that
an announcer' should speak with his mouth
full. After carrying on at some length the
editor told her that he eould do nothing,
and that she ought to ring up the B.B.C.
" But I can't do- that," she exclaimed. The
Editor asked her why not, as they were the
correct people to whom complaints should
be made. Her reply laid the Editor out
for the rest of the night, for she calmly
said: " I can't get on to them because I
haven't paid my licence this year." Now
can you beat that ?

Trouble Tracking
I KNOW that many readers are interested

in problems which arise in various
receivers and in the methods of locating
trouble, and therefore the following details
will no doubt be appreciated, although I
should like to state, before going any farther,
that I cannot explain the matter satis-
factorily. The set was a simple two -valve
all -mains outfit, operated from A.C. sup-
plies, and utilising a high -efficiency detector
followed by a pentode. The trouble was
that at odd intervals- a terrible crackling
noise would set up and it was found by the
user that by stamping on the floor the
noise could sometimes be stopped.
Obviously, you will say, there was a loose
connection ; but read on. After some weeks
it was suddenly noticed that when certain
of the house electric -light switches were
operated the noise would start and in some
cases the volume would fall to less than

half. A technical man was called in and he
replaced the earth connection, replaced the
valves and examined every joint (soldering
had been adopted) and could find no fault
at all. Still the trouble persisted. You
would never dream what was found
eventually to be the cause, and probably
it would not happen again once in a million
times. The set was tuned by a two -gang
condenser of a well-known make in which a,
bakelite dielectric was employed and the
two condensers were controlled by a single
spindle. This was hollow, and running
through it was another spindle connected
to a single -plate con tenser used as a
trimmer across ono section of the ganged
unit. The noises Wen, found eventually
to be due to the central spindle touching
the sides of the main spindle, in spite of
the fact that both spindles were connected
to bushes which were provided with eyelets
i,nd were earthed. The way the trouble was
finally cured was by connecting a lead to
the very end of the spindle (just behind the
control knob) and taking this direct to earth.

The Applausograph
YOU will remember my mention of the

relay recording device and also the
suggestion which followed it concerning an
instrument which recorded.- how listeners
were listening ? Now comes another
machine, but this time one which has been
tested and approved and which judges
the popularity of an entertainment by the
amount of applause which is given. This
machine has been developed by the Mar-
coniphone Company, and is very much more
sensitive than the human ear, which, of
course, could not distinguish between
500 people clapping and, say, 550 people.

A new use for the radio.

It consists of a machine having a
microphone, amplifier, and a registering
meter. The microphone picks up the
applause, converts it into electrical impulses,
which are then amplified and passed to the
meter. This consists of a glass -fronted
box having two rollers, one at each end.
One of these rollers carries a roll of graph
paper, which passes beneath the glass cover
to the other roller. Between the surface of
the paper and the glass is a long needle which
is called the stylus bar. This bar is supplied
with a steady flow of ink, and the whole
apparatus may be compared to' the baro-
graph which is used for recording changes
in atmospheric) pressure;

The mechanism inside this box is designed
to pass the paper from one roller to another

(Continued overleaf)
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at a speed of 9 ins. in three minutes, and
as soon as the item being judged reaches
its conclusion, the apparatus is switched on
and the paper begins to move. As the
volume of the applause mounts, so the -
microphone picks it up ; it is amplified
and passed to the mechanism connected to
the stylus bar.  This immediately begins to
move under the influence of the applause, 1

and traces a thin black line upon a chart.
It will be seen, therefore, that the greater :
the applause, the greater will be the deflec-,
tion of the needle, and consequently the
higher will the black line rise upon the t
chart. In this way a permanent, visible,
and valuable record of applause given to ;
any particular item is easily and accurately t
recorded.

These charts are made of semi -trans-
parent paper, and those for each item will
be placed upon a ground glass screen having
a strong light beneath it. They will be t
superimposed one upon the other, and the
light shining through will give an instant
and accurate comparison, thus the judging t
will be absolutely fair to everyone and will
definitely be decided by the audience alone.

A Radio Cow
VISITORS to the Ideal Homes Exhibi-

tion who are radio fans are very ;

interested in the radio cow which is supposed 1

to be gifted with remarkab1e intelligence.

Television at the football match.

This animal, named Chrissie, is led up and
down the United Dairies' exhibit and' the
visitors simply whisper in its ear, when it
loudly proclaims the answer to the problem
which has been set, or gives the date of any
event. Of course, every Modern scientific-
ally -minded person immediately says that
there is a loud -speaker inside it, and that
a human being is secreted therein. But
the latter is not true, although obviously
a loud -speaker is responsible for the- voice.
But the mechanism which picks up the
visitor's voice, selects the necessary answer,
and gives tongue to it, is of an ingenious and
intricate nature, and in thjs case has been
devised by the Philco Company, who are
also responsible for the public address
equipment on this particular stand.

These robot mechanisms are extremely
interesting, and it is most amusing to stand
outside a crowd watching a demonstration
and listen to the comments. Some most
ingenious statements are made, whilst
also there are a - number -of ridiculous
remarks. I remember going to a very
early demonstration of one of these robots,
and in this case a sound -on -film track was
installed, and 'a most ingenious selector
device which, the inventor assured me,
could not make a mistake provided he
himself asked the question. Intonation
had a great deal to do with the operation of
the mechanism, and he had recorded
practically all of the well-known historic
events, dates, and other popular gures
which were always asked by the audience.
It was very expensive to operate, but gave
a remarkable display of intelligence.

Portable Receivers
A -S summer is approaching, many

1-10. readers will probably be thinking of
building a portable receiver. The -frame
aerial type of portable has lost its popu-
larity during recent years and it is now
customary to use a sensitive receiver in
conjunction with a throw -out aerial. This I
type of aerial can consist of approximately
20ft. of flexible wire, which may be con= ;
veniently coiled inside the receiver cabinet :
when not required. When reception is
desired in the open, the wire may be
uncoiled and thrown over the branch of a
tree, and a moderately efficient earth will
be provided by tying a piece of bare wire I
to a screwdriver and pushing the shank of 1
the latter into the ground.

Frame Aerials
THE frame portable is not obsolete,

however, and we are now receiving
quite a number of inquiries concerning the
construction of frame aerials. Many
readers ask us to let them know the

: number of turns they should use, but
emit to state the size of the fraine. The
number of turns required is, of course,
governed to a great extent by the dimen-
sions of the frame. With the normal -sized
frame (between 12in. square and 15in.
square) approximately 70ft. of wire should
be used for the medium -wave winding,
and approximately 180ft. for the long -
wave winding. If the frame is to be
fitted with a reaction winding this should
have a length of about 15 to 20ft.

Baffle Boards
N4ODERN moving -coil speakers of reli-
lYl able design give an even response
between approximately 50 cycles and
8,000 cycles, provided that they are
correctly mounted. In most cases best
quality reproduction is obtained when a
large haffle-board is used. If a good

 response at 50 cycles is desired this
baffle should be at least 3ft. square, and
a 6ft. baffle may be used to advantage
if space permits. If the speaker is
mounted in a cabinet the baffle size is
measured by adding the diameter of the
cabinet face to the depth Of the sides. If
a very deep cabinet is used, however, a
boomy effect is often produced owing to
resonance. If it therefore advisable to
Use a shallow cabinet with the back corn-
p letely open, and the wood should be at
least fin, thick ; if the thickness of the

; cabinet sides is less than this the inside i
should be lined with a non -resonant
substance such as pulpwood,

Delay Switch
WHEN the voltage required on the

anode of the output valve greatly
exceeds that required by the preceding
valves it is very desirable to use an

: indirectly -heated rectifying valve in the
mains unit, otherwise a voltage surge
will occur during the heating -up process
and damage may be caused to condensers

; in the L.F. and H.F. circuits. A case in
I point is the quality type -of set using a

P.X.25, or simila4 type of valve, in the
;- output stage preceded by indirectly

heated L.F., det., and H.F. valves.
  et 
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The Deaf and Dumb and Television
AT a lecture given recently on various

aspects of television the subsequent
discussion brought out very clearly that the
high -definition television service would
prove of extreme value to those persons
who are deaf and dumb. At present they
are unable to take advantage of ordinary
radio in the home, but those who know and
use the lip language are looking forward
to the new service with keen anticipation.
The clarity of the pictures received should
ensure that deaf and dumb people will be
able to see lip movement, and so enjoy
at least some sections of the programme,
a factor denied to them with sound alone.
To this end it is suggested that some
manufacturers should give serious con-
sideration to the marketing of a vision set
alone and so reduce the cost to those who
from force of circumstances have no use
for the accompanying sound. Further-
more, there may be many people with
ultra -short-wave adapters fitted to their
ordinary radio sets who would welcome
this policy, so the suggestion is one which
merits consideration.

A New Experience
EXPERIMENTS on quite a large scale

are now being conducted by a Harley,
Street specialist, with a view to inducing
sleep through the medium of both sound
and colour. The doctor claims that with

Talking with a sweet in his mouth.

the correct lighting; coupled with soft
music and talk suggestion, it  is possible
to bring about the condition of drowsiness
and finally sleep, so that the subjects awake
much refreshed. Looking well into the
future he is already contemplating the time
when the B.B.C. Will operate to the extent
of radiating slumber music, associated with
the appropriate colour combinations radi-
ated via the medium of television. The
sarcastic will say that certain programmes
now provided by the B.B.C. bring about a
similar condition, and in any case the state
of perfect monochromatic television has not
yet been reached, so why prognosticate or
what might happen with pictures in colour ?

An Interesting. Competition
THERE seems to have been a recent

state of films which have introduced
television in one form or another into the
plot. Some are quite futuristic and savour
of the stories of Jules Verne, while others
merely look ahead to, the time when tele-
vision and the telephone are definitely
linked together. To add a spice of material
interest in the case of one film using tele-
vision, a competition has been arranged
whereby patrons to the cinema are asked
to memorise four short sections of the
dialogue, and then write a short criticism
of the film. The prize in this contest is a
Baird television receiver installed complete
in the winners' home, with free service
when necessary. Needless to say, since
there is no entry fee, the number of coin-
petitors has assumed very large propor-
tions.
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An experimental toroid coil, shown complete and

in section. Note the spaced winding on the larger
core.

IN common with many components used
nowadays in radio receivers, iron-cored
coils are the result of the work of a

) number of radio engineers, rather than one
individual.

Their evolution dates back about
eighteen years, and corresponds with the
introduction of iron -cored loading induct-
ances for telephone systems. To be strictly
accurate, the use of iron cores in such
circuits dates back long before 1916, and
it is believed only a little while after Pupin
originated the idea. The early loading
coils, however, were fitted with iron cores
consisting of bundles of fine iron wires,
to be followed later with laminated iron
strips, and similar variations.

Subsequent experiments indicated that
greater intelligibility of speech could only be
obtained by increasing the frequency
spectrum, and this necessitated increased
efficiency at the higher audio frequencies.

Engineers quickly discovered that
subdividing the known types of cores
partially brought about the desired results,
although not to the extent required, and
the first patents, Nos. 103,188 and 107,007,
filed in 1916 by the original -Western
Electric Co. disclosed for the first time means
of manufacturing cores from powdered
iron.

It is an interesting fact that criticisms
of then:known methods of iron core manu-
facture apply, perhaps in a more critical
sense, to some present-day versions :
" Attempts to increase the permeability
beyond a certain point are frustrated by
accompanying excessive hysteresis and
eddy current losses, and by impairment of
magnetic stability."

Iron Core Characteristics
It would be as well, at this stage, prior to

describing the various commercial systems
of manufacture, that a concise idea be
obtained of the various core features. These
have been clearly set out arid described in
PRACTICAL AND AMATEUR WIRELESS many
times before, but it is necessary to sum-
marise them here. For our present purpose,
we can classify the factors which govern
the efficiency of an iron core as follows :
(1) Material characteristics, (2) Magnetic
constituent, (3) Insulating constituent,
(4) Configuration - characteristics, (5)
Variation of actual permeability with
frequency, (6) Effective permeability of
iron -powder agglomerates, (7) The depend-
ence of hysteresis, on mechanical and
thermal history, (8) Effective hysteresis of
iron -powder agglomerates, (9) Variation
of hysteresis and hysteresis loss with
frequency, (10) Retardation loss, (11)
Resistivity, (12) Eddy current losses at
high frequencies, (13) Dielectric losses,
(14) The total core losses' expressed as a
power factor.

aemistry in
Radio -1

In this Article Some Interesting Particulars Covering the
Manufacture of Powder -iron Cores, and Their Character-

istics, are Given. By G. V. COLLE

To understand in detail the technical
aspect of each of these investigations
necessitates a profound knowledge of
magnetism, electricity, mathematics, and
coil practice.

However, it is significant that even those
engaged in this branch of electro-chemical
engineering have so far been unable to
evolve experimental means or formulae for
assessing the actual specific hysteresis -
loss per cycle, beyond estimating that it
increases with frequency. The A.C. factor,
known as " retardation loss " is also
unknown at radio frequencies. Owing to
differences in technical circles as to the
means of considering dielectric losses, their
magnitude and variation so far have not
been exactly computed. Hence the com-
parative " goodness " of any core can only
be incorrectly arrived at by measuring
its effect on a standard coil of known
characteristics.

It seems clear that greater perfection in
the operation of iron cores for H.F. circuits
will not be attained until exact formula has
been evolved to cover the above-mentioned
points. There are indications that research
will bring about some interesting modi-
fications to existing ideas on the subject.

The maximum amount of iron powder
that could be introduced into the given
space " is obviously an amount equivalent
to a solid iron bar of equal dimensions. It
follows that the iron powder would have to
be highly compressed to make one homo-
geneous mass, necessitating a truly colossal
pressure. In actual fact, owing to the 2 to
10 per cent. insulating binder, the most
highly compressed powder iron core can
never reach the same s7ecific density, and
hence the same weight, as a solid iron
bar.

Apart from the necessary insulating
binder to make the minute iron particles
adhere to each other, the latter usually
have a fine iron oxide coating which
ultimately reduces the weight of the
compressed mass. Assuming a standard
square bar powder core is to be made
1-hrins. long by Ain. square in a steel die
fitted in a press having, say, a pressure of
200,000 lbs. per square inch, the factors
which will govern the permeability of the
finished core will be : (1) the size of the
iron particles, (2) the coinposition of the
iron particles, (3) the method of coating the
particles to insulate them electrically, (4)
the quantity of insulating binder to insulate

A group of " Gecalloy" cores and cellulose acetate formers, manufactured by Salford Electrical
Instruments Limited.

Furthermore, the production of cores
having improved characteristics is bound
to popularise permeability tuning. The
manner in which such tuners operate was
explained in an article by the writer on
" Modern Coil Connections " in the Feb.
22nd issue of this jqurnal.

Powder Iron Cores
Basically, all powder iron cores are similar,

consisting mainly of iron " powder " and
a very small proportion of a binding
medium. The size and variety of magnetic
iron particles, and the insulating binder,
vary according to the use to which the
core is put, but the total content of the core
remains substantially within the following
limits :-

Iron 90 to 98 per cent. Insulating and/
or binding medium 2 to 10 per cent. In
popular parlance, the chief object of the
core manufacturer is to put as much iron
powder as possible into a given space, so as
to provide a high " apparent permeability "
factor combined with low core losses.

the particles magnetically and to render
the mass homogeneous.

Testing an Iron Core
A most interesting test which the reader

can apply is to measure the D.C. resistance
of a powder bar core and a solid iron core
of similar dimensions, and to the sizes
given above. The solid iron bar will show
a resistance which is but an infinitesimal
fraction of an ohm, whereas the powder
core (such the Standard Telephones type)
will offer some 7,000 to 10,000 ohms,
measured from end to end with point
contacts. Considering the weight of the
powder core is little short of the solid bar,
the test shows a truly wonderful insulation
between the iron particles. One may assume
that the higher the resistance the more
perfect the insulation and the lower the
losses. Presumably, if these features could
go hand -in -hand with the existing weight of
iron particles (and not by employing a

(Continued overleaf)
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greater quantity of insulation), it would
lead to the evolution of a more perfect core.

Preparing the Iron Particles
The methods employed in preparing the

iron particles, insulating, and binding them
together are the subjects of numerous
patents. It has already been stated that
Patent No. 103,188 is one of, if not, the
earliest granted, and this discloses a
process whereby thin sheets of iron obtained
by electrolysis are broken up into small
pieces and commuted or reduced to small
particles in a ball mill, to a size which
allows them to pass through a hundred
mesh screen.

Such particles are then annealed in a
furnace to rid them of occluded gases, such
as hydrogen. The annealed particles are
insulated by oxidising the surfaces merely
by a " rusting " process, which entails
adding 10 per cent. by weight of water and
heating and stirring the mass until dry.
Large eddy current losses are avoided by
compressing the treated particles into bars
not thicker than lin., but preferably into
thin sheets. The pressure employed is such
that the particles are interlocked by dis-
torting them beyond their elastic limits.
Cores from the thin sheets can be built up
from twelve to fifteen sections with suitable
insulating materials between each sheet.

On the basis of present knowledge the
method disclosed shows that the permea-
bility factor cannot be high owing to the
not inconsiderable amount of iron oxide
insulation involved.

A later patent, No. 107,007 by the same
company shows an improved method of
manufacture. Here the iron particles are
similar to those mentioned in Patent

but the powder is annealed at
760° C. in a furnace in a manner which does
not allow the particles to oxidise. They
are subsequently tumbled in a drum for
about 36 hours, pieces of " feathered "
zinc (produced by pouring molten zinc into
water) being introduced to dry galvanise
them. It should be noted that this process
only magnetically insulates the iron par-
ticles. After " screening " the powder
through a sieve to remove the lumps of
zinc, it is immersed in a bath of weak
shellac solution to insulate the particles
electrically.- The final method of making
the cores is exactly the same as for the
original type.
Early " Atmalloy " Coil

An iron -cored coil of an early type which
the writer tested some years ago was the
toroidally-wound " Atmalloy " made under
Pat. No. 301,784. Although these coils
showed distinct promise, their manufacture
for radio purposes was not continued
so far as it is known. Nevertheless, their
core construction is of interest, because it
provides another example of the ingenuity
displayed in insulating the iron frarticles.
Use is made of commercial iron powder
(containing 2 to 8 per cent. silicon), which is
annealed in a furnace at 660° C., in air-
tight pots to prevent oxidisation. This
annealing process, by the way, prevents the
iron from retaining magnetism, and is
equivalent to the use of charcoal iron or
Staley, as .compared to mild steel in the
construction of bells, A.C. transformers,
etc. Provision is made for magnetically
separating any iron particles which have
not been properly annealed, so as to im-
prove the core characteristics.

After beat treatment, the iron powder is
immersed in " Bakelite " synthetic resin
varnish of suitable consistency. Air -drying
with the insulated iron particles in a state

Part -sectional view of the Varlet' iron -core tuning
coil -showing its construction. Note the position

of _the coils for preventing interaction.

of agitation follows, and the then dried
powder is stoved at 250° C. to polymerise
the resin, to render it insoluble in the
solvent used, and to make the whole heat -
resisting. In this final state the iron par-
ticles are substantially electrically and
magnetically insulated. However, a second
coating of varnish is applied and air
dried, but not stoved. The powder is
Ultimately compressed at 20 to 40 tons

FOR
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The Colvern iron -cored dual -wave tuning unit.

per square inch (this is about half the
pressure used on Standard cores) in ring -
shaped moulds or dies heated to about
120° C. Ringed cores so produced are
claimed to have a specific gravity of 6.2,
but a further heating process in an oven
at 150° C. follows in order to stabilise the
synthetic resin and exclude any volatile
matter.

Aladdin-Polydoroff Cores
These cores, together with the associated

windings, are covered by about twelve
patents. Four grades of cores A to D are
manufactured, their construction being
on similar lines to those already described.
The binder employed is a phenol -resin or

moulding powder, and this substance,
combined with very high pressure and heat
treatment, results in cores having strong
physical characteristics, which can be
mechanically worked, turned, or threaded.
According to published details, the specific
gravities vary between 4.8 and 5.3, which,
would lead one to assume that a somewhat
larger quantity than usual of binding
material is employed, which is offset by
higher compression, and hence the incor-
poration of a greater quantity of iron
powder than what is usually possible.

We are not concerned here with the core
shapes, as obviously, by the use of suitable
dies, the " finished ' iron powder can be
moulded to any desired configuration, and
thickness, within its desirable electrical and
high -frequency limits.

Recognition of some of these facts,
apparently, led to the claims made in
Pat. No. 286,800, wherein the use of
suitably prepared thin sheets of compressed
iron powder interposed with solid iron
laminations are claimed to improve the
magnetic linkage of windings beyond that
possible by the use of laminations above.
Material made under this patent (it was
little, if ever, exploited commercially)
would apply more to coils used exclusively
for low radio frequencies such as I.F.T.'s
and to L.F. components.

Other Outstanding Patents
It would be impossible to describe here

in detail all other patents on the manu-
facture of cores, because of their number.
Outstanding among those filed in England
are those due to the G.E.C. (Gecalloy),
Paul D. Tyers (Nucleon), one due to, the
writer, comprising iron -charged cellulose
acetate film, which is also coated on both
surfaces, and numerous patents of import-
ance due to Hans Vogt, covering the manu-
facture of " Ferrocart." The last-named
core material has been well commer-
cialised, a separate company having been
formed to take over its exclusive manu-
facture.

Ferrocart differs materially from com-
pressed iron cores, since fundamentally
fine iron particles are deposited on rolls
of paper which are then dried and com-
pressed together. The process, briefly, is as
follows. Iron particles, ellipsoid in shape
and held in suspension in an insulating
solution, adhere to a thin roll of insulating
paper which is passed through the trough
containing the former. The iron -covered
paper strip then ,passes under combs,
which stroke the insulated iron particles
into the rows of equal width. Farther
along, the strip passes through a coil
connected to a D.C. supply, which excites
the particles, in so far as to twist and
align them so that they are end to end.
This magnetic alignment causes the par-
ticles to separate transversely, due to their
mutual repelling force caused by similar
polarity. An orderly arrangement of the
iron particles such as described provides
these advantages : (I) the end surfaces,
being difficult to insulate, are directed
longitudinally to form an insulated broken
up " filament " in the direction of the
magnetic flux ; (2) metallic contacts, where
they occur, do not encourage eddy currents ;
(3) improved magnetic conductivity.
- In consequence of these features, it is
impossible to obtain a resistance reading
across a built-up bar of Ferrocart, showing
that electrical conductivity at least' is
non-existent. The building up of cores
from numerous " sheets " reduces capaci-
tive eddy currents to a minimum-a most
important feature.

(To be continued.)
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A Novel Pre-set Condenser
T experimenting, I was unable

to find a suitable semi -variable
small value condenser, and ultimately
constructed a very efficient component
from an old bakelite pencil holder as
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A small capacity pre-set condenser.

described in the following paragraph.
The lower end of the holder was covered
for approximately 2iins. with a piece of,
brass (.012in.) sheet, and clamped in
position with two 4BA brass screws and
nuts ; the latter also served as terminals,
whilst a brass plunger was made of tin.
diameter rod, and clamped by the ring
inside the holder, as shown. Thus the case
was used as the dielectric and the capacity
could be easily varied by clamping the
plunger in various positions inside the
pencil holder.-W. A. Harrison (Aintree).

An Alarm Fuse
accompanying drawings show an

easily constructed fuse which, when it
blows, may be made to give an audible or
visual indication of its fusing. The fuse
wire is stretched between two points, one

FIBRE TUESELma

P°WER
lid

An easily -constructed fuse which
gives an audible or visual indica-

tion when it blows.

is a terminal mounted on a small strip of
ebonite fitted on wooden blocks about
an inch above the baseboard, and the other
consists of a small screw, nut, and washers
mounted on a spring brass strip about ,in.
wide, shaped and fixed to the baseboard, as
shown. The fuse wire maintains this spring
strip in a state of tension, and when the
fuse blows the spring makes contact with
a second brass strip of stouter material
and mounted a short distance away from the
first strip. A circuit may thus be completed
between the two strips to ring a bell or
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I THAT DODGE OF YOURS !
i Every Reader of " PRACTICAL AND

AMATEUR WIRELESS " must have
originated some little dodge which would I
interest other readers. Why not pass it on
to us ? We pay X1.10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half.a-guinea. Turn f
that idea of yours to account by sending it
in to us addressed to the Editor,." PRAC-
TICAL AND AMATEUR WIRELESS,"

I George Newnes, Ltd., 8-11, Southampton
Street, Strand, *.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark

I envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.
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light an indicating lamp. The fibre tube is
merely a.refinement to enclose the fuse wire
and is glued into a small block of wood
fixed to the base. Obviously two or more
of these fuses can be fixed side by side,
utilising the same terminal mounting strip
and fibre tube mount, the contact springs
being all connected to a common alarm
eircuit.-J. HADDON (Ibrox).

An Electric Soldering -iron Tip
HERE is a wrinkle for soldering delleate

moving -coil instrument leads and
wires in awkward places in modern set

A useful soldering device for fine wires and awk-
ward corners.

ehas.sis, which cannot be reached with the
usual soldering -iron tip. Simply wrap a
piece of annealed thick copper wire or cop- szsis
per strap around the copper bit and bend ,
the end to the desired position, as shown ht"Elli
in the sketch. For meter repairs a smaller
diameter wire can be wrapped around the
bit.-J. E. RYAN (Cape Town, S. Africa).

An Improvised Pick -Up
AN efficient pick-up can be made from

an old ear -phone in the manner
illustrated in the accompanying sketch
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One end of a double -ended connector is
soldered to the centre of the 'phone dia-
phragm, so that the other end in the
connector, with one of the clamping nuts,
protrudes through the centre hole in the
'phone cap. An alternative method is to
fix the end of the connector to the dia-
phragm by means of a small screw, as
shown in the right-hand sketch. When in
use an ordinary gramophone needle is fixed
in the end of the connector by the small
(damping screw.-J. P ...vrEst (Brixton).

Automatic Tuning
AS I had to design an automatic receiver

for some old people, I incorporated
automatic signalling at the same time, and
the attached sketches show the complete
arrangement. It will be seen that in

FROSTED

grioNna,z,
CLAMPING TERMINAL IHROT1611

\ OLD EARPHONE WITH DIAPHRAGM

TERIAPHRAGMMINAL SOLDERED TO
D

Adapting an old ear -phone for use as a pick-up.

A

An automatic tuning
and indicating arrange-
ment using a condenser
selecting switch. The
theoretical circuit dia-
gram is shown on the

right.

addition to the use
of pre-set conden-
sers for tuning to LAsss
four stations, I also L T +

incorporated a fixed reaction circuit and
made the condenser selector switch also
change the small pilot bulbs housed in a small
metal chassis behind windows carrying
the station names. The framework is of
aluminium, which is light and easy to work.
and the entire assembly is very small
indeed. Care should be taken to ensure
that the ebonite spacer is large enough tu
keep the ends of the studs from touching t lie
metal frame.-J. McIALLsrtn, (Liverpool).
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CATHODE-RAY TIME. BASES.
The Characteristics of these Television Circuits are Described in this Article.

By H. J. BARTON CHAPPLE, B.Sc., A.M.I.E.E.

THE electrical time, base, having the
dual function of providing the,
H.F. and_ L.P. current variations

necessary to produce the fluorescent spot
movement in a cathode-ray tube, is, an
extremely important piece of apparatus.
Any failure to generate the correct saw -
tooth action previously described will
result in an imperfectly constructed picture,
so that a fair knowledge of its characteristics
is essential if the best results are to be
obtained .by the user.

Two Important Points
First of all, it should be quite linear in

action, that is to say, the velocity of trace
must be uniform with time. If this is not
so, the picture will exhibit a crowding effect
at the end traces in both the horizontal and
vertical directions, and a reconstitution of
the televised scene in its true dimensional
ratios becomes impossible. Again, the
flyback or return stroke at the end of each
line and picture trace must be sufficiently

N. T. +

referring to Fig. 2, which shows the static
characteristic for a pentode valve under
these conditions of working.

Action
Referring back to Fig. 1, therefore, the

action involved in producing the saw -tooth

ANODE VOLTAGE
Fig. 2.-Showing how with a screened pentode
valve the anode current is constant after a certain

minimum anode voltage is reached.

pulses follows somewhat on these lines.
First of all, the bias conditions for the
indirectly -heated pentode valve are set by
potentiometer adjustments as shown, the

main H.T. supply voltage
value depending primarily

SCAN
SHIFT

Fig. 1.-A typical time -base circuit using a
gas -filled relay.

rapid to remove any diagonal bright white
lines across the picture. In developing time
bases to conform to the rigid standards of
television, many schemes have been tried,
and although perfection has not been
reached the arrangement shown in Fig. 1
is representative of a good quality time base
scheme for use in conjunction with electro-
static deflection.

A simple form of time base, using a neon
gas tube in conjunction with a diode valve,
has been illustrated before to indicate the
principles of action, but this arrangement
suffers from many drawbacks. The voltage
range between the values for ionisation to
start and stop in the neon lamp is limited,
while, in addition, the diode valve function-
ing in a saturated condition is unreliable.
it is preferable, therefore, to replace the
neon lamp with a gas -filled relay, and the
diode valve with a pentode valve whose
operating voltage conditions are such that
the anode current remains constant over a
relatively wide range of anode voltage
variations. This fact can be verified by

,-_-_ on the total voltage
T required in order to make

the beam of electrons in
the cathode-ray tube

Imake a full sweep across

screen area on which the
television picture is rccon-

--7

(or down) the available

---- stituted.
Thesteady current from

ithe valve VI passes into
the condenser C, and so
charges it up uniformly.

DEFLECTOR Due to this steady feed,
PLATES IN the voltage across the
C.R. TUBE plates of C rises uniformly

with time which, as we saw
earlier, was necessary to
secure linearity of action

pentad, valve and a in the time base itself.
Neglecting for the moment
the gas -filled relay, V2,

which is in parallel with the condenser, C, the
steadily rising voltage will be imparted
to the pair of electrostatic deflecting
plates .marked " shift " and " scan "
respectively in Fig. 1. The changing
electrostatic field of force concentrated
between the plates, and between which
the beam of electrons is made to pass on
Its journey to the fluorescent screen of the
tube, will cause the beam to move
horizontally or vertically, depending
upon whether the plates themselves are
mounted in a vertical or horizontal plane.
On the completion of the spot trace across
the screen it is necessary to restore the
electrical conditions to those which
operated at the beginning, and it is
here that the gas -filled relay V2 comes
into action.

The Gas -filled Relay
Whereas in an ordinary valve the glass

envelope is exhausted, with these relays
a filling of mercury or helium vapour is
given at a- certain pressure during the Fig. 3.-The characteristic -curve of a gas -filled relay.

course of manufacture. Furthermore, the
current, passed through the device is not a
flow, of electrons in the same sense as a
receiving valve, but is an actual arc dis-
charge between 'the positively charged
anode and the heated cathode. This dis-
charge is brought about by the process of
ionisation, and for given conditions of
electrode separating distances, gas pressure
etc., there is a very definite, minimum
voltage, which must be reached before the
arc or visible ionising discharge can take
place inside the valve.

Then, again, the grid performs a function
which differs from ordinary valye technique.
Variations of anode current are not brOught
about through the medium of this electrode,
but it alters the anode' voltage' value at
which ionisation occurs in the relay.,' This
measure of control is expressed as the
" grid control ratio " which, in'terms of
figures in the case of a relay having a ratio
Of 25 and a negative grid voltage of 8,i2apana
that it would require 25 x 8 =200 ands
volts in excess of normal to cause an arc
discharge.

Limiting Resistance
The grid exercises no further control

when ionisation is present, and the discharge
is stopped by interrupting the anode circuit
or reducing considerably the voltage.
Since the internal impedance drops to a very
low value under ionising conditions, a
limiting resistance is included in the anode
circuit, as shown in Fig. 1, to ensure that
the anode current does not exceed the
maker's rating.

Different relays have different character-
istics, but in Fig. 3 is reproduced the average
characteristic curve for an Osram gas-ffiled
(mercury vapour) relay type G.T.1, and it is
seen that to increase the sweep voltage both
the anode and critical negative grid volts
need to be increased accordingly.

Having appreciated the relay's inherent
action it is easy to see now how the time base
functions in its saw -tooth manner. The
steadily rising voltage across the condenser
C (and hence between anode and cathode of
the relay) makes the fluorescent spot move
at constant velocity in its direction of trace
until the limiting voltage set by the negative
grid -bias and grid -control ratio is reached.
Ionisation occurs at once, the voltage drops,
and the condenser is discharged rapidly.
This brings about a collapse in the electro-
static field between the pair of deflector
plates, and the fluorescent spot flies back
to its original datum line. The initial con-
ditions being thus restored, the process
begins all over again, and this spot motion
(resembling somewhat that of a cam action)
is repeated a number of times per second.
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REPLIES IN BRIEF 1

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

with Our rules, or because the point raised is not of
i general interest.`'

A. S. D. (Harrogate).-The Arrangement should be
quite satisfactory, and the number of valves would
depend upon the type of recording. No doubt, two
valves would be adequate, and the arrangements of
mike and cutting stylus would have to be chosen by
experiment.

C. J. C. (N.W.2). Wg.have no details of a superhet
of the type mentioned in your letter.

R. A. (Swinton). The component in question is a
standard tuning coil, covering the same range as the
aerial coil. This is known as a tuned -anode coil.
The crystal may be obtained from Electradix Radios,
of Upper Thames Street, London, B.C.

J. Q. (Ramsey). The lack of voltage can only be
due to a resistance in the L.T. wiring, and if the reading
across the valveholder is only 1 volt, whilst all valves
are out of the sockets, and at the accumulator it is
2 volts, we suggest that you examine the L.T. battery
leads as well as the wiring in the set. Make certain
also that the switch is clean and making good contact.

J. F. McL. (South Shields). It is impossible to give
you the details asked for from the information supplied
by you. No doubt that is why the firms in question
did not give you satisfactory replies. If you will send
a sketch of the set or give some further details we will
endeavour to help you. There are many 7 -pin valves,
and the 'circuit employed must be known before the
connections can be given.

N. I.. (Bradford). The noises may be atmospherics,
or local interference which 'is not picked up on the
local due to the fact that you use an H.F. volume
control which reduces sensitivity on the local.

W. S. (High Wycombe). You do not state what
source of H.T. supply you are employing, and this
may be the cause of the trouble. There should he no
hum with a battery receiver, and this leads us to sup-
pose that you are using a battery eliminator, which is
unsuitable for this particular receiver.

A. R. (West Bromwich). We have not carried out
any experiments in the direction mentioned in your
letter, and are unable to advise you on the matter.

C. K. A. (Blackpool). The choke in question should
be quite suitable, as also should your valve.

J. B. (Low -Fell). Full details of the set in question
may be seen in PRACTICAL AND AMATEUR WIRELESS
dated August 31st, 1035, andth is issue may be obtained,
price 4d. A blueprint is also obtainable (PW56),
price ls.

J. C. S. (Earl's Court). The crystal may be obtained,
price Gd.' from Electradix Radios, Upper Thames
Street, E.C. A complete detector using the crystal is
obtainable from the same source, price 2s.

R. J. C. (Denmead). No further details can be -given
concerning the transmitter, and if you arc eligible
for a transmitting licence you would be able to answer
the points raised in your letter.

A. J. I.. (Willaston). We cannot give the value of
the resistance without knowing the current flowing.
This will be the -total of all the valves in the set,
and it should be divided into the grid bias required and
the answer multiplied by 1,000. The resistance
should be included in the H.T. negative lead.

R. W. B. (Durham City). Back numbers -of our issues
are obtainable from this office, price 4d.

R. R. R. (Hove 2). The additional voltage is cer-
tainly not detrimental, and may be applied con-
tinuously in place of the 36 volts originally mentioned.

J. B. (St. Andrews). The trouble may be due to
' an overloaded }LT. supply, or to some interaction in the -
wiring of the set. Further details cannot be given
without some circuit information and preferably a
diagram of the set.

G. A. (Colombo). The blueprint in question costs 6d.,
but the issue in which the construction was described
is now out of print.
, R. E. (N.9). The defect is probably inherent in the
-instrument and -it may not be possible to effect any
improvement. On the other hand the trouble may be,
due to the circuit with which it is being used, in which
case the remedy is' obvious.

A. meg. (Manchester). Write to the Radio -Society of
Great Britain, Victoria Street, London, S.W.

A. I. C. M. (Deaf). If your sketch is quite accurate
your trouble is due to the fact that you have confused
the grid and screening grid terminals on the detector
valve -holder. -As shown by you the grid condenser and
leak is joined to the screening grid. and the control
grid is joined to" the H.T. potentiometer.

C. D. R. (Skerton). We can supply blueprints of the
Midget Short -Wave Two (P.W. MA), or the Ultra -Short
Battery Two (WM. 402), or the Home -Made Coll Two
(A.W. 440). The issue in which the construction of the
latter was described is now out of print; but hack
numbers of the other two books are still obtainable.

W. C. (Turners Cross). Your coil idea is not new, but
)has been described by us on several occasions. It is
quite in order and works quite satisfactorily.

A. P. (Everton). The H.T. battery is now probably
run down and this would account for the bids not
functioning. On the other hand, there is a possibility
that the, valve has been damaged, tine to the non appli-
cation of the bias and you should therefore have both
the valve and the H.T. battery tested. Your difficulty
with the Class B amplifier is probably due to the same
Cause.

. I.. R. M. (Chalfont St. Peter). A special Class B mains
unit may be obtained and will prove quite satisfactory.

GET THIS IMPROVED
REPRODUCTION FROM YOUR SET !

VOLUME 20°10 GREATER
The improved-and larger-" Mansfield " magnet brings a substantially higher
sensitivity. The increased loudness, not being obtaine,d at the expense of " balance,"
is comfortably accommodated by the ear. It materially increases the " realism " of
the performance.

BASS RESPONSE-FULLER AND 15 C.P.S. LOWER
Measurable bass response goes 15 c.p.a. lower than previous models. Audible
response-that part of the bass which is at audible frequency and reaches audible
volume-is in these new models much more loudly reproduced. Thus the " bass
background " is stronger and more colourful.

HIGH NOTE RESPONSE -900 C.P.S. HIGHER
Due to the stronger magnet, new hand -made cone, and larger section -wound
interleaved transformer, far brighter and cleaner reproduction of high notes and
overtones has been achieved. This does not imply shrillness-in fact, objectional
high resonances are conspicuous by their absence.

ATTACK-CLEANER & CRISPER THAN EVER BEFORE
That " forwardness " of tone and the clean, instant response to transients which
are so important to realism in reproduction, are, in this new speaker, present to a
remarkable degree. Cone material, transformer, and the new accuracy of assembly
are chiefly responsible.

The simple substitution of this advanced
speaker for your present instrument will
bring to your radio increased volume and a
new amazingly colourful realism. Ask
your dealer to demonstrate TO -DAY and

hear for yourself.

PRICES :- CHASSIS MODELS
Senior 42 '-
JUN for 3103
Baby .. 2:;p3
Midget . . 17/0

. .. 84;-
Elf/11' (Energised) .. 70/-

CABIYET MODELS
XS Senior .. 83/-
:01./ Junior .. 49/6
isilB Baby . 20/6

1936 STENTORIAN
WHITELEY ELECTRICAL RADIO CO., LTD. (Technical Dept.), MANSFIELD; NOTTS.

" As to trouble In fia(uv the
ends,"

Said (he ret builder "
that depeode,

Since tering FLEX' ITE,

I just take a delight
In tinkering-and 'siring my

friends."

See that FLUXITE is always by you-in the
house-garage-workshop-wherever speedy
soldering, is needed. Used for 39 years in
government works and by leading engineers
and manufacturers. Of Ironmongers-in tins,
4d-, 8d 1/4 and 2/8.
Ask to see the FLUXITE SMALL -SPACE
SOLDERING SET-compact but substantial
-complete with full instructions, 7/6.
Write for Free Book on the art of " soft "
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE

TO CYCLISTS 1 Your wheals will NOT
keep round and true unless the spokes are tied
with fins wir.e at the crossing, AND SOL-
DERED. This makes a much stronger
wheel. h's simple-with FLUXITE-but
IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the solder-
ing job instantly. A
little pressure places
the right quantity on
the right spot and one
charging lasts for ages.

Price 1/6.

ALL MECHANICS

FLUXITE
IT SIMPLIFIES ALL SOLDERING
FLUXITE LTD. (D ept. W.P.)DRA GON WORKS,

BERMONDSEY STREET, S.E.1.

PETO-SCOTT
PILOT AUTHOR KITS are only obtainabledirect trans Peto-Scott. We can supply anyKit featured in this journal during the past
three years. Miscellaneous Components Parts,Kits, Finished Receivers or Accessories forCash or C.O.D. or on our own system of

Easy Payments.

TUTOR
KIT " A " Carriage

C.O.O.
Paid 14:0:0

Or 7/6 down and 11 monthly payments of 7/3.
If set of 4 specified rakes required orith oboe..., add 32;6 to CarA ar

Price or 31- to deposit and to each monthly payment.
B.T.S. Tutor Coll Unit, a. .caellle.1. 111/11

MONITOR 3 (1st Version)
KIT "A" CASH OR C.O.D. .02 :5:5

Carriage Paid °W
Or 716 down and 6 monthly payments of 7/-.

B.T.S. MONITOR COILS. Exactly as Specified.
AERIAL or ANODE. each OP'
B.T.S. MONITOR SWITCH CHASSIS. 616Complete Switch Assembly, 104o mils, exactly as Fassillecf.

SUPERH ET 4 BATTERYVERSION
KIT " A" CASH OR C.O.D.Carriage Paid RA : 4:0

Or 7/6 down and 11 monthly payments of 719.
Send for detailed pricedlist of parts of any of abort Kits.

STE NTOR IAN
SEN

As first specified for the " Tutor."
Model 383 P.M. Speaker. Suitable for
any milted and bacorpomtina lutpmscal
blicrolode device. Cash or C.O.D.. Canisee
Paid, 22/2/0, or yours for 2/8 down, balance

in 11 monthly pay
menls of 4/-.

Stentorian
Junior Model 381
Cash or C.O.D., (rrialie
Paid. Sl11241, or 2/9
clown nod 11 monthly
;ayments of 3/-.

PETO-SCOTT Co., Ltd., 77 (11,01:10*22a.4E%11.24"
Telephone: Clerkent7ell 910417.

West End 62 1Pr.W.2') Dien Holbeens London, IV.O.L
EST. 1919
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COMPONENTS TESTED. IN
New Raymart Condensers

iSOlVfE new micro -variable condensers
are being introduced into the Raymart

range, and these will eventually supersede
the micro -variables types VC15, VC40, and
VC100. In general construction they are
similar to those condensers, but possess
an end plate of ceramic material which
has been specially designed and has a
remarkably low -loss factor. It is claimed,
as a .matter of fact, that this is one quarter
of that which is claimed for the well-known
'American Isolantite. The condensers have
the usual brass vanes, and the ball race
which is fitted for smooth operation is
electrically short-circuited to avoid noises.
A direct connection is provided fir the rotor
section, and this avoids many of the
difficulties which are met with in a pigtail,
such as noises, variation in tuning due to
inductive effects, etc. The condenser is

The new ceramic Raymart micro -variable condenser.

robust and is provided with a one -hole
fixing bush, and where it is desired to effect
screening from the hand of the operator,
or for other mounting purposes, the small
bracket shown in the centre of the page
will be found ideal. This costs only 3d.
and may be used for any standard one -hole
mounting device or for extension handles,
etc. The reference number .of the 100
m.mfd. condenser illustrated is VC100X,
and the price is ls. 10d. Two other types
are available, VC15X (15 m.mfd.), costing
ls. 4d., and VC4OX (40 m.mfd.), costing
ls. 7d.

New Mullard Battery Valve
ANEW output pentode is announced

from the Mullard company, and this
is designed for the battery -operated re-
ceiver. It is claimed to be the first high
sensitivity output pentode ever produced
for battery receivers, and in most sets it
will be interchangeable with the existing
output valve with an amazing increase
in volume. The valve is rated at 2 volts
.3 amps., and the maximum H.T. is given
at 150 volts, which value is applied also to
the auxiliary or screening grid. At an
average working voltage of 135 volts,
with 2.4 volts grid bias, the average anode
current is only 5 m/A. This particular
grid voltage value is not obtainable directly
from an ordinary bias battery (which is,
of course, in multiples of 1.5 volts), and
therefore it is necessary, in order to take

OUR NEW LABORATORY
full advantage of the characteristics of the
valve, to adopt a different method of
obtaining the bias. The simplest scheme
is to fit a potentiometer across the grid bias
battery, as is done in the case of variable -
mu H.F. stages, although, of course, a
resistance in the H.T. negative lead may be
employed to provide automatic bias of the
required value.

To overcome inevitable variations in
the consumption of H.T. current when a
given output is demanded of individual
valves, a system of grading has been
adopted by the manufacturers, and this
is arrived at in terms of auxiliary grid
voltage, and correct replacement has been
ensured by marking both valve base and
glass envelope with the alternative grade
letters A or B. The following table shows
the appropriate grades for 120 volts and
for 135 volts H.T. supplies :--

Auxiliary "ode Grid Average
Grade. Grid

Volts
r"" ,Volts

u

Bias
Volts

Anode
Current

A 135 135 -2.4 5 m/A.
B 120 135 -2.4 5 m/ a.
A 120 120 -2.4 3.8 m/A.
B 110 120 :-2.4 3.8 m/A.

If the valve is used to replace some of
the earlier types of pentode of the high
output type, there will be a substantial
increase m volume without any increase

in anode
current
drain, al-
though, of
course, the
L.T. loadwill be

slightly in-
creased. The
latter point
is of no mo- '
ment in the .

majority of
cases, as it
only extends
to .1 amp.
The price of
the valve is
13s. 6d., and /the type
number. is A useful
PM22D. component mounting

...bracket from the
Pye Service Accessories Raymart range.

DYE RADIO are also
it

intro-
ducing to the service

engineer some interesting
accessories designed to simplify
the task of servicing modern
receivers, and in the " Triinkit "
a number of specially -made
trimming tools are to be found
in which a material known as
"Tufnol" is' employed,
together with four resistances
suitable for loading purposes.
These are designed primarily
for use with Pye receivers, but
they are no doubt applicable
to other types of superhet and
will be found of the utmost
use by service engineers.

Another interesting service aid is found
in a .series of valve adapters for 4-, 5-,7-,
and 9 -pin valves. A standard valve ase,
is fitted with a cable to a standard valve -
holder mounted on a small switch panel,
and this has sockets which enables meters
to be connected to various parts of the
valve circuit to measure voltage and
cuiont ranges. The Trimkit costs 10s. 6d.,
anq the adapter for 4-, 5-, and 7 -pin valves
costs 10s. 6d. For 9 -pin valves, the price
of the adapter is 12s. 6d.

A New Wharfedale Speaker
FURTHER to increase the range of

Wharfedale speakers a new Super
Bronzian is now being added. This is
designed primarily for use as an _extension
model and is fitted with a universal match-
ing transformer. The " Truqual " volume
control is fitted to the cabinet, which is
further lined with Celotex in order to
improve the tone and avoid difficulties due
to resonance. Although designed primarily
for use with a number of commercial
receivers, the speaker will be found also
of general use. The price is £3 7s. 6d.,
or without the matching_ transformer, £3.

New B.T.H. Pick-up`

THE
Minor pick-up, which has for a long

time been popular amongst home--
constructors, is now available in a lower -
priced model with improvements in design
which render it still more a valuable
accessory for those who are constructing
a radiogram or who wish to use their
present receiver for record reproduction.
In the new model the total weight has been
reduced, and the effective weight on the
record is now only 21 ozs. In addition to
this, the clamping has been made lighter,
and the impedance has been increased.
The results of these changes are shown by
the fact that the output level has been
raised and' is now just over 1 volt at
1,000 cycles.

The general appearance of the pick-up
is practically unchanged, a one-piece
bakelite moulding being employed for the
casing, and a volume -control is fitted to
the rear, operated by a lever in the base.
The resistance of this control has also been
increased and is now 30,000 ohms instead
of 10,000 ohms. The effective frequency
range extends from 50 to 6,000 cycles, and
the price is 17s. 6d.

t 50 Tested Wireless Circuits]
By F. J. CAMM

I (Editor of "Prae'ical and Amateur Wireless") I
! Obtainable at all Bookstalls, or by post I

UI1uttog.anndon W
L

This is the Lissen Luxfilter which
was reviewed last week.
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OUR FREE -CATALOGUE SERVICE
To save readers trouble, we undertake to send, on Prints" concludes this in-EDDYSTONE SHORT- ratalogues of gny of our advertisers. Merely state, on

WAVE COMPONENTS a postcard, the nqares of the firms from, whom you teresting catalogue and a
- UDDYSTONE corupcn- require catalogues, and address it to " Catalogue'''. full page is devoted to

cuts are well known 21tACTIcar, AND .1.11ATEEllt WIRELESS,, Geo. N clones, illustrations of the range
Ltd., 8-11 , Southampton St., Strand, London_ IV .C.2,

to short-wave enthusiasts set -testing apparatusWhere ativerff,ers make a chorge, or require Postage.
for their careful design this should be enclosed with applications for catalogues. which will have a special '
and efficiency, which is the' No other correspondence whatsoever should be enclosed. appeal _to the SerYice
result of years of specialis- . Engineer.

' ation and research work. A new list just issued by
Stratton and Co., Ltd., covers a comprehensive range
of these high-class components, covering every phase
of short-wave work. Among the new components
listed is an air -dielectric microdenser for general
short wave, and made in three capacities varying from
5.75 m.mfd, to 103 minfd. there is also a new

Scientific" S.W. Condenser of all -brass construction
And soldered vanes, the capacity ranging from 13.5
immfd. to2180 m.tofcl. 'This condenser has noiseless
bearings, a special screened pigtail, and an extending
spindle for ganging purposes. Other new comp_onenta
include a, featherweight- crossfeeder block of special
design, and steel racks suitable for transmitting
equipment, pnblic-address amplifiers, and other
apparatus. These racks :axe constructed of pressed
sheet steel, and are black ripple finished. The popular
types of coils, I.F. transformers, chokes, condensers,
and insulators are also included in this useful and
well -printed list.

WEARITE COMPONENTS

THE
newedition of the Wearite catalogue -includes

the recently -introduced Uni-gen coil which is- a
modification of, the Universal and Universal Type A
coil, In this new model a tapping is proVided, on the
primary winding, and in addition there are other
modifications rendering the coil suitable for UNIversal
GliNeral use. Also included in this catalogue are the
complete range of coils of the air -core and the iron -dust
core types which cover ordinary aerial circuits, superhet
circuits, and intermediate -frequency 'transformers.
A useful wave -trap which is suitable for operation on
both medium and long waves, and which employs an
iron core, Class B and Q.P.P. transformers and chokes,
mains components, and a wide -range 'of switches also
take their place in this interesting display of. com-
ponents. There are high -frequency chokes for all
circuits from the simple type of small choke suitable
for ordinary reaction circuits to the high -inductance
model tleslgned.for H.F. coupling with high -impedance
valves; and a short-wave section also provides a good
idea of some of the useful short-wave components.
A list of the Wearite " 350 " series of circuit Black

BOOK RECEIVED
  On

B.B.C. ANNUAL, 1936
WILL the listener of the future watch an orchestra

playing throughout an entire concert, or will
his listening to- its music be merely reinforced by
vision from time to time ? Will talks be accompanied
by continuous or intermittent pictures, showing the
speaker or documentary material illustrating his
theme, or a combination of both ? What will be the
effect on speakers if they have to consider the appear-
ance which they are presenting to unseen audiences,
as well as the effect of their voices upon them? These
and other questions are discussed in chapters dealing
with television in the " B.B.C. Annual." --

A complete analysis by counties reveals that Selkirk,
with 27 per cent., had> more licences to population
than any other county in the British Isles, at December
31st, 1935. Allowing four or five persons to each
household it would seem that saturation point may
have been reached in this single instance.

The message broadcast by King George V on the
occasion of his Silva' Jubilee on May 6th, 1935, and
his late Majesty's Christmas broadcast to his people
are reproduced in extenso.

The largest section of the Annual deals with. British
Broadcasting in 1935, sub -divided tinder programme
headings such.. as music, drama, variety, and talks,
and containing in addition informative articles on
engineering, finance, and public relations. The whole
division forms a comprehensive survey of the activities
of the Corporation during 1935.

SPECIAL. NOTICE
Indexes for Vol. 7 are now ready, price
7a. each. Binding case and index cost
3/6 by post from Geo. Newnes, Ltd., 8/11,

Southampton Street, London, W.C.2.

RADIO CLU BS
AND SOCIETIES
Club Reports should not exceed 200,words in length
and should be received -First Post each Monday
morning for publication in the following week's issue.

THE WIRRAL AMATEUR TRANSMITTING
AND SHORT-WAVE CLUB '

THE inaugural meeting of the above club was held
1 on March 25th at the secretary!s honk. There

Was a satisfactory attendance, and a committee -was
elected consisting of five of the members. This was
followed by the drawing tip of a series of regulations,
and an informal discussion on " tri-tets." The next
meeting is to be held in Heswall on April 22nd. Many
more members are required, and those wishing to join
should write to B. O'Brien, Hon. Secretary, Caddy,"
Irby Road, Heswall, Cheshire.

STRATHAVEN AND DISTRICT WIRELESS CLUB

AMOST
interesting and instructive meeting of the

above club was held -on the evening :of Wednes-
day, March 18th, when twenty-two members were
present to hear a lecture on " Mains Transformers and
Equipment," given by Mr, J, H. Clow, a member of the
Radio Society of Great Britain,

The painstaking care of Mr. Clow to Make .the
various points clear to all was greatly appreciated, and
the manner in which he answered the various questions
put to him after the lecture showed that Mr. Clow had
made a very close study of the subject. This club has
recently acquired its own premises which are open
every night with the general meeting on Wednesday
evenings. An attractive programme has been arranged
and any person wishing to join is requested to get in
touch with the Secretary, Wm. L.' Howat, who will be
pleased to give full particulars.

SHORT-WAVE RADIO AND TELEVISION SOCIETY
(THORNTON HEATH) "

THIS
society held their Eleventh Annual Dinner at

at the Cafe Royal, Croydon, on Wednesday,
Starch 18th. Unfortunately, the President of the
Society, Lt. -Col, Hon. G. K. Mason, D.S.O.,

, was unable to be' present owing, to political
engagements, but during the evening a letter from him
was read congratulating the society upon its activities
and wishing it success in the future. Thetoast of The
King was proposed by the Chairman, Mr. R. E. G.
Copp,

After the dinner a concert was held, the artists being
Mrs. D. Sharpe (soprano), Mr. Dudley , Marehant
light comedian), Mr. L. Moscrop (baritone), and Mr.

0. L. Crossley, M.P.S. (chemical magic). The accom-
panists were Mrs. Mitchell and Mr. Webber.

The weekly meeting of the above society was held
at St. Paul's Hall, Norfolk Road, on Tuesday,
March 24th, presided over by Mr. R. E. G. Copp.

Mr. J. -Hodges gave a demonstration of the new
model Ekco Receiver AD37. Before demonstrating
the receiver Mr. Hodges gave a short talk on its con-
struction and pointed out that reaction was applied
and controlled by a pre-set condenser at the rear of the
chassis.' The valves used are VP 13c, SP 13c and
Pen 35c. - The receiver is universal, the consuniption
on A.C. being approximately 81 watts and on D.C. 67
watts.

The meeting closed with a vote of thrinks to Mr.
Hodges, The Hon. Sec. is Mr. Jas. T. Webber, of
368, Brigstock Road, Thornton Heath,

WELLINGBOROUGH AND DISTRICT SHORT-WAVE
RADIO AND TELEVISION SOCIETY

THE first meeting of members of this society took
place at the Midland Hotel on March 23rd, and

was, attended by forty local enthusiasts. After the
routine business of the meeting, au address was given
by Mr. L. F. Parker, G5LP, on " The Design and
Construction of a Modern Two-VaIve Short -Wave
Receiver." This was followed by questions, and an
informal discussion, together with a demonstration
of the receiver described in the talk.

All PRACTICAL AND AMATEUR WIRELESS readers in
the district who are interested are invited W join, and
full particulars and dates of meetings, etc., are avail-
able from Mr. L. F. Parker (G5LP), 127, Jubilee Cres-
cent, Wellingborough.

THE CROYDON RADIO SOCIETY

THE meeting on Tuesday, March 24th, of the
Croydon Radio Society, in St. Peter's Hall,

South Croydon, was of rather a novel nature. Five
volunteers were called upon to lecture on any subject
they liked for ten minutes. The first was the Tech-
nical Adviser, who spoke on how musical instruments
worked, how notes were dependent upon their length,
and what happened when air started vibrating in
them. Mr. I. T. Haynes followed with a story of the
weird behaviour of his apparatus, in which the loud-
speaker at one side of the room gave full volume even
when net connected to its amplifier across the room.
Mr. M. G. Firnin, who caused such a sensation with his
mica -cone triple speakers at the last loud -speaker
night, spent an interesting ten minutes on mica cones,
and Mr. V. C. Chubb described his public-address
apparatus. The crooner, acoustically on a level With
a crystal set, was most difficult to amplify. Finally
came Mr. L. F. Marshall, who spoke on the grid system
of electricity distribution, having many interesting
technical points to relate.

Hon. Pub. See., E. L. Cumbers, Maycourt, Campden
Read, South Croydon.

RADIO COMPONENTS

POWER
viCH OK _E S

Here is a. range of good
quality chokes- upon which
you can rely for efficient
and ldng service. In
accordance with  modern
requirements they - are
suitable for heavy duty
uses, having low D.C. re-
sistance and generous
magnetic cores. Alumipium
finished metal , screening
cases for universal mcfunt-
Mg.

List No. H. AT mA Ohms.
L.F.15 32 30 600

PRICE 10/6 EACH.

118

List No. H. AT mA Ohms*
L.F.113 10 60 320 List No. H. AT mA Ohms.
L.F.14 20 50 400 L.F.34 100 10 1,800

PRICE 10/6 EACH. PRICE 12/6 EACH.

12-95 METRES
3 -Range Coils

These three -range short.wave coils
may be used in all sets and a dap -
tors of both straight and superhet
types. Covering three wavebands
12-25, 24-50 and 46-95 metres
approx. Ono coil has additional
v,indings on each range which may
be used for reaction. The second
is similarly arranged, with looser
coupling for the aerial circuit.
Listi4o. S.W.65. Aerial Coil.
List ,No. S:W.66. . Oscillator Coil.

PRICE -3/6 EACH.

RADIO IN EVERY

Per parallel
,connection.

Midget- Wall Tacks.
List No. W.1.1,

Walnut Price
List No. W..1.2. 1/6

Mahogany 11

ROOM
For extending
loudspeaint: keyeeryr e

roomB
nl

' Jacks areideal.
They are

, bothsim-
ple to fit
and to

(f', Wall Jacks should be
used for all

Loudspeakers and
telephone exten-
sions, thus avoid-
Ingpossitiledanger

Junior Wall Tacks. of confuffon with heating and
List No. W.X.S. Black') Trice lighting main sockets. They
List No.W.d.R.Brown (2/ -each., are beat and shockproof.

2/6
Rae h

SUPPRESS IT !
Nearly all mains -borne inter-
ference caused by electrical
apparatus can be (except in
the most severe cases)
cured with this Plug-in
Interference Suppressor.
It is a component that
will fit between the wall
Socket and apparatus plug.

This Bnlgin Suppressor Adaptor
is safe and Shockproof and may
be used with all 2 -pin 5-A.
ifittings. For A.C. or D.C. Mains
'250-v. max.

List No. P.50. Price 6/6 each.

yF

LIST NO.
P.50.

Coupon.
To A. F. BULG1N & CO., LTD.,

ABBEY ROAD, BARKING, ESSEX,
Please send me 'post free a copy of your catalogue and

manual 3rd edition, No. 155 "N,' for which I enclose 3d. in
stamps.

Nam e

Address

Please use block letters.

thiib Coupon/low
Advt. of A. F. EIILGIN & Co., Ltd., Tel.: Rippleway 3474

Showrooms: 64 liolborn Viaduct, London, E.C.1.
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LETTERS FROM
The Editor does not
necessarily agree with
opinions expressed by his lit MAI

correspondents.

Receptioh of U.S. Amateur
W2BSD

SIR,-We
note that one of your readers,

D. C. Locke, of Thorney, raises the
subject of the American amateur station
W2BSD in the issue of PRACTICAL AND
AMATEUR WIRELESS dated March 7th, 1936.
For some time past we have been receiving,
this station almost nightly, and he is
probably one of the best U.S. amateur
transmitters heard in this part of the
country at the present time. The operator
is Mr. Ted Healy, and the station is situated
at New Rochelle, New York.

In a recent communication he informs
us that his carrier is 700 watts, but he can,
and does on occasions, increase this to
1 kilowatt at a frequency of 14,170 kc/s.

When reception conditions on the 20-
metre band are favourable, his signal
strength is regularly R8-9, QSA 5, and
he appears to transmit most of the day
and every day, except Saturday and Sunday,
and may be heard on occasions re -trans-
mitting other smaller -powered U.S. trans-
mitters. Incidentally, the British station
he often contacts is G5NI.

In passing, we might mention that the
evenings of 11arch 4th and 5th were, in
our opinion, the most favourable to the
20 -metre band for some months, and some
thirty to forty U.S.A. amateurs were logged
here on these two evenings.

Trusting the foregoing may be of interest
to Mr. Locke and other readers.-NORMAN
F. HOLDEN, B.Sc., II. WORSLEY (Assoc.
Manchester College of Tech.) (Cheadle,
nr. Manchester).

Correspondent Wanted
have been a regular reader of

Ai PRACTICAL AND AMATEUR WIRELESS
for some time, and I wish you all the
success you deserve for a very informative
and interesting paper. I should like to
get in touch with any short-wave en-
thusiast in the Royston, Herts, district.-
E. P. ROSENDALE (Litlington, Royston).

From a Reader in Cairo

SIR,-In
answer to the letter from D. C.

Locke (Thorney) in the 7th of "March
issue of PRACTICAL AND AMATEUR WIRFLFSS
I should like to state that I get W2BSD
New York almost every night, or, rather,
morning. A further sample of his calls
are:

W2BSD working G5NI (Birmingham).
W2BSD working G5ML (Kenilworth)
W2BSD working G6XR (Coventry)
W2BSD working EA2BP (Spain ?)
W2BSD working ON4PA (Belgium Ex-

perimental)
The Birmingham station G5NI is very
popular with the Americans and well
worth listening to, He also " comes over "
at good strength. I should like to add that
I always look forward to the PRACTICAL
AND AMATEUR WIRELESS mail day, and
how much I enjoy reading your excellent
paper. --FRANK HARDY (Cairo, Egypt).

Good Reception of Addis Ababa
SIR,-On Sunday, March 22nd, at

21.35 G.M.T. I was lucky enough to
hear the first of a series of broadcasts from
Addis Ababa on a wavelength of 25.09 in.

READERS
All letters must be accom-
panied by the name and
address of the sender (not
necessarily for publica-

tion).

The announcer said that the. station (ETB)
would be on the air again next Sunday
night (March 29th) at midnight (Abyssinian,
time, or 21.30 G.M.T.) with a speech by the
Empress of Abyssinia, and every Sunday at
this time' with other interesting items.
The transmitter used was a standard
telephone one using 31 kW power and
di -pole aerial. The mike used was of the
carbon type, but even so the quality was
quite good. Using- an 0-v-2 receiver the
strength was R6-7 QSA 5. No QRM but
slight QSB. Reception reports were
invited and were to be sent to " Broadcast,"
Post Box 283, Addis Ababa, Ethiopia.-
A. H. MusTox (Weymouth).

Short-wave Correspondent Wanted

SIR,-I shall be glad to get in touch with
a short-wave listener and constructor

in my district.-L. COLLEY (age 16), Seabird
Bungalow, Hollym Road, Withernsea, E.
Yorks.

Address Wanted
IF Mr. Alex. Neill, of Belfast, will forward

his address to this ',office, the back
number of PRACTICAL AND AMATEUR
WIRELESS he required will be sent on to
him.-En.
Back Number of "A.W." Wanted

SIR,-I should be very much obliged if
any reader could supply me (on loan)

with a copy of AMATEUR WIRELESS con-
taining the wiring diagram, or blueprint,
of the 1933 Ether Searcher. I shall be
pleased to pay postage for same.-
P. ROBERTS, 37, Princess St., Bury, Lancs.

Correspondent Wanted
SIR,-I have been a reader of your paper

AJ ever since it started, and I think it
is one, of the best wireless weeklies. I
should like to see published particulars of
a 'large all -wave superhet. with a push-pull
output stage giving 12 watts undistorted
output for quality reception.

I am also interested in 5 -metre reception,
and would like to get into touch with
someone transmitting in this district
who could help me in building a portable
transmitter.-RowLAND CRETNEY (Dids-
bury, Manchester).

[If any interested reader cares to write to
Mr. .Cretney, care of the Editor, the letter
will be forwarded. ---ED

Charging Accumulators
QIR,-Mr. Bolton reproduces part of his
AJ letter of Jan. 25th to show that I
have misinterpreted the remarks in ques-
tion. But perhaps a fuller quotation will
show that the writer's real intentions were
not so apparent as, he would have us
believe.

" Now, if the accumulator was discon-
nected with the power still switched on,
there will be a potential difference of 250
volts between the cable ends, but, naturally,
no circuit will flow as the' circuit is dis-
connected. Bearing in mind that the
resistance of a 100 -watt lamp only permits
the flow of .4 amp. in a closed circuit, if
we did., accidentally, touch the live ends
(on the accumulator terminals) the shock
received would definitely not be drastic

April 11th, 1936

provided the insulation of the mains supply,
at this instant, was in good condition.
Under normal conditions the person's body
would scarcely be passing .4 amp., if we
take into consideration the resistance
of one's body, plus the resistance of the
lamp."

In my .criticism, I- assumed, from the
opening and concluding sentences above,
that the person's body bridged the gap
left by the disconnected accumulator,
thus forming a series circuit with the lamp
resistance. If, as the writer says, that is
incorrect, how, then, can we take into
consideration the resistance of one's body,
plus the resistance of the lamp " ?

From Mr. Bolton's drawing, a person
touching the accumulator terminals is in
contact with the negative main. If ho is
well insulated, nothing happens. If he is
in good contact with " earth," a small
leakage current flows in parallel with the
charging circuit. In neither case has the
lamp resistance anything whatever to do
with the result. Least of all does a " virtual
short-circuit " take place.-JAMES J.
BEVERIDGE (Glasgow).

Reception of VP3MR and W2BSD
SIR, It may be of interest to Mr. D. T.

Donaldson (whose letter appears in
PRACTICAL AND AMATEUR. WIRELESS dated
March 7th, 1936), and other readers, to
know that VP3MR, Georgetown, British
Guiana, comes in here at R9, dropping to
an occasional R7. It fades very little.
Its quality is not up to the usual broad-
casting standards, but this is perhaps
explained by the fact that its power is
only 0.05 kW, so that modulation would
be sacrificed a little in order to " get over."

Re Mr. D. C. Locke's letter in the same
issue of your splendid paper, he may like
to know that W2BSD, of New York, on the
20 -metre band, is usually an excellent signal
here, and is certainly a most interesting
station.

I use a very low aerial 15 feet long, and
my set is an 0-v-1 with a pentode in the
output stage, and all my listening is done
on 'phones. -11. P. M. TILLEY (Norwich).

CUT THIS our EACH WEEK.

-THAT as much as 15 watts may be obtained ,
from a single power valve in a straight mains
receiver.
-THAT in the push-pull circuit the undis-
torted output which may be obtained is -nearly
half as much again as is obtained from each
individual valve.

; -THAT an ordinary type of meter cannot be
used for measuring the normal current in a
Class B stage.
-THAT a badly arranged indoor aerial can
be the cause of serious hum difficulties due to ;
induction with mains wiring in the walls.
-THAT a mains receiver should always be
Joined to the mains via a suitable fuse.

t -THAT special paxolin strips are obtainable I

L.

to assist in the connection of a number of fixed
resistances in a receiver..

The Editor will be pleased to consider articles of a
practical nature suitable for publication in. PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is 'enclosed. All correspondence
intended for the Editor should be addressed: The Editor,
PRACTICAL ARC AMATEUR WLRRLESS, Geo. Neumes.,.
Ltd., 8-11, Southampton Street, Strand, W .C.2.

Owing to the rapid progress in the design of wireless
apparatus' and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described zn our columns is not the subject
of letters patent.
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QUERIES
EN:QUIRIES

Superhet Tuning
"I have decided to build a superhet, and

obtained a number of components from a
market stall which I recognised as being
of standard and well-known make. Un-
fortunately, in my enthusiasm, I obtained a
ganged condenser which was of the equal -
section type and, on taking this back, the
stall -holder would not exchange it for me.
Is there any way in which I can utilise this
condenser to save wasting it? I believe it is
possible to use fixed or pre-set condensers
to make up the circuit, but should appreciate
values and connections for the purpose."-
B. W. A. (Perth).

WE are sorry that we cannot' give the
information, although you are quite

right in your assumption that the circuit
may be built up with fixed condensers.
The values of these will, however, depend
upon the circuit which is being used and
the intermediate frequency which has been
selected, and in the absence of such informa-
tion we are unable to suggest the necessary
values and, connections. The makers may
be able to assist you if you know who made
the components, or if you can let us have
the necessary details we may be able to
supply the correct connections.

The Monitor and a Mains'Unit
" Will you- please be so kind as to say

whether or not the Monitor 3 could be
worked to full efficiency from an H.T.
eliminator ? "-E. V. P. (Malta).

IN
general it may be taken that a battery
eliminator will deliver a more constant

and better H.T. supply than a battery.
Against this must be set the fact that.the
supply- may not be so smooth, -but it will
be maintained 'at the same level all the
time the set is in use and will not fall off
after the set has been in use for some
time. Thus it may -be used with any
battery receiver, and the only difficulty
likely to be encountered is in instability
due to the fact 'that the load is common to
all the anodes. In this respect, however,
it is no different from a rundown H.T.
battery, and therefore the usual steps of
introducing decoupling components in the
anode circuit should be fitted, when the
mains unit will be found perfectly satis-
factory. It is possible in some circuits to
dispense with the decoupling components,
but they should be fitted as a matter of
course when it is intended to us.P. a battery
eliminator.

Output Transformer Current
" I have been using a set in which I had

the output transformer specially made by,
a firm which has now gone out of business.
It was designed to match a valve having an
impedance of 5,000 ohms and the makers
provided at the time a centre tap. The rating
of this component was 30 mA, and I am
now anxious to modify my set to use a
push-pull output stage in which I am going
to use two valves each of- which requires -a'
load of 2,500 ohms and in which the anode
current of each valve is 30 mA. Will my

present transformer be of any use
in this circuit P. "-B. E. A. (Birming-
ham).

AS the load of each valve is 2,500
ohms, two such valves in puSh-

pull require a load of 5,000 ohms; and thus,
in this particular direction, your transformer
is quite suitable. Although the anode cur-
rent of each valve is 30 mA, this current will
pass only through one half of the winding in
a push-pull.circuit, and thus, although two
valves are used, the total current flowing
through the primary winding will still be
only 30 m4. The fact that the current
flows in opposite direction's alio balances
out the usual magnetising effect, and thus
the transformer may be used with perfect
safety and with maximum efficiency in
your proposed push-pull circuit.

rHIMIII:1141111,01111.04101141110.10110041/11.1101141111,1).11111

i Ltd., 8-11, Southampton Street, Strand, London, W.C.S. I

'RULES
We wish to draw the reader's attention to the
fact that the Queries Service is intended only

! for the -solution of problems or difficulties
j arising from the construction of receivers
! described in our pages, from articles appearing
j in our pages, or on general wireless matters.

We regret that we cannot, for obvious reasons-
(1) Supply circuit diagrams of complete
multi -valve receivers.

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

(3) Suggest alterations or modifications to
commercial receivers.

! (4) Answer queries over the telephone.
(5) Grant interviews to, querists.

! Please note also, that queries must 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.

! If a postal reply is desired, a stamped addressed envelope
I most be enclosed. Send your queries to the Editor,

PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,

Mixed Filaments
" I have a number of old D.C. valves of

the indirectly -heated type and .should like
to incorporate these in a set to work from
the D.C. mains. Is it absolutely essential
that in these circumstances the heaters
must have identical ratings, and, if not,
how does one use them ? Any other points
on this subject will be welcomed.."-E. A. S.
(Winchester).

the usual D.C. circuit the heaters are
I wired in series and the current in the
heater circuit is limited to a, definite value.
Thus, each heater must pass the same
current, and this necei-sitates that where
heaters of a different rating are employed
the circuit must be loaded to provide the
equivalent current. For instance, you
should -select the valve with the highest
current rating, and then across the remain-
ing heaters must connect a load resistance
to bring the total current up to that of the
highest valve, but to leave tho correct
proportion for the valve in question. As
an example, if you are using a valve rated
at .2 and one of .1 amps, then the latter
should have a resistance in parallel with it
which will- also consume .1 ampS. at the
applied voltage. It may in some cases be
necessary to adopt both series and parallel
connections for some of the valves in order
to obtain the desired rating, and thus it is
preferable to employ valves having the
same rating.

Coil -winding Data
" I wish to wind a coil having an induct-

ance of 200 mierohenries. I have a length
of paxolin tubing 21n. in diameter and would
be glad if you could give me the necessary
winding formula for the coil in question."-
B. Y. 0. (Petersfield).
A SIMPLE solenoid coil would, with 28

D.S.C. wire, using a total of sixty-four
turns, be approximately the_inductance you
ask for. The length of the winding will be
roughly 1.13in.

The Earth Connection
" I am rather in a quandary regarding

my earth connection. I had just read of the
importance of this part of the equipment,
and whilst trying for foreigners I found that
reaction was much more erratic than usual.
I tried one or two things and found that when
I took off the earth it made no difference to
volume. Does this indicate that the earth
is broken, as I am using a buried earth and
do not want to dig' up the ground unne-
cessarily especially as a flower bed is now
over the earth. I used a flat sheet of copper
with the lead soldered to it so I do not think
it should be that which is the trouble."-
L. A. (Riekmansworth).
THE fact that removal of the earth made

no difference may be taken as an
indication that it is ineffective. Whether
or not this is because the lead has come
adrift from the earth plate, or whether the
earth is too dry for the connection to func-
tion efficiently we cannot say, but an
examination of the ground should reveal
the latter point. If the plate was buried in
clay it is possible for the ground to have
dried out and the claym to have cracked
away from the plate, leaving a very poor
connection. It is always preferable to use
one of the special moisture -retaining
chemical earths, or to pack coke or similar
material round the plate to keep the ground
in a moist condition. Thoroughly soak the
ground and see if any improvement is
obtained. If not, then the plate should be
dug up for inspection.

Divided Mains Supply
" I enclose a list of parts which I !lave

and with which I should like to build a
powerful mains receiver. The mains trans-
former is a manufacturer's surplus and is
supposed to give 250 volts at 60 mA, but I
-should like to include a push-pull amplifier
on the output side. What valves do you
recommend in order to get the utmost
from this equipment ? "-F. T. (Norwich).
FROM the list of your components you

obviously have sufficient to build a
good five- or six -valve supethet, but if
you wish to include a good push-pull stage
there are limitations imposed by the mains
supply, which is only 60 mA. Really power-
ful output valves would take about 48 mA,
and two in push-pull alone would run to
80 or 90, without the remaining valves.
In this case the best plan would be to
obtain additional mains equipment and
use the prefsent mains section to operate
only the early stages in the receiver, say
up to the second detector. The L.F.
and output stages could then be designed
on really sound lines and operated from
their own mains pack. In addition to the
advantage gained, by using a higher output
in , this section, there would also be the
advantage that hum difficulties would be
removed to a very large extent.

flOMD.1

The coupon on cover iii must be
attached to every query.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS
STRAIGHT SETS. Battery Operated.

One -valve : Blueprints, is. each. -

Date of Issue. No. of
Blueprint

All -Wave Unipen (pentode) - PW31A
Ywo-valve : Blueprints, is. each.
Four -range Super Mag Two (D,

Three -valve : Blueprints, ls. each.
Selectone Battery Three (D, 2 LF

(trans.)) ..
Sixty -Shilling Three (D, 2 LF

(B.C. & trans.)) - 
Leader Three (SG, D, Pow.) ..
Summit Three (HI' Pen, D, Pen)
All -Pentode Three (His Pen, D

(pen), Pen) .. .

Hall -Mark Three (SG, D, Pow.)
Hall -Mark Cadet (D, I..F. Pen

(R.C.))
h. J,Camm's Silver Souvenir (Dl!

Pen, D (pen), Pen) (All -wave
Three) . . .. 13.4.35

Genet Midge. t (D, 2LF (trans.)). . June '35
Cameo Midget Three (D, 2 LF

(trans.)) .. _ 8.0.35
1936 Sonotone Three -Four (HF

Pen, HF Pen, Westector,
Pen) .. . .. 17.8.35

Battery All -wave Three (), 2 LF
(R.C.)) . . . 31.8.35

The Monitor .(117 Pen, 1),. Pen) .. 8.2.36
The Tutor Three (HF Pen, D, Pen) 21.3.36
The Centaur Three (SG, D, P) 7.12.35

Four -valve : Blueprints, is. each.
Fury Four (2 SG, D, Pen)
Beta, Universal Four (SG, D, LF,

Cl. B) . . 15.4.33
Nucleon Class B. Four (SG, *D

(SG),
Super

Cl. ) . .. 6.-1.34
Fury Four (SG, SG, D, Pen)
Battery Hall -Mark 4 (HP Pen, D,

Push -Pull)
F. J. Camm's Superformer (SG,

CO SG, D, Pen) .. 12.10.35

Mains Operated.
Two -Valve Blueprints, is. each.
A .C. Twin (D (pen), Pen)  -
A.C.-D.C. Two (SG, Power) ..
Selectone A.C. Radiogram Two

(D, Pow.) .. . 

Three -valve : Blueprints, 19. each.
Double -Diode -Triode Three (HF

Pen, D.D.T., Pen) .. .. 10.6.33
D.C. Ace (SG, 13, Pen) 15.7.33
A.C. Three (SG, D, Pen) .. 16.1).33
A.C. Leader (HF pen, D, Power) 7.4.34
D.C. Premier (HF Pen, D, Pen).. 31.3.34
Chitlins (HF Pen, D (Pen), Pen).. 28.7.34.
Armada Mains Three (HF Pen, D,

Pen) .. .. 18.8.34
F. J. Camm's A.C. All -Wave Silver

Souvenir Three (HF Pen, D,
Pen) .. .

" Allwave " A.C. Three (D, 2LF
(B.C.))

A.C. 1930 Sonotone (HF Pen, HF
Pen, Westector, Pen) ..

Four-valvo Blueprints, 1s. each.
A.C. Fury Fopr (SG, SG, D, Pen)
A.C. Fury Four Super (SG, SG, D,

I'en)
A.C. Hall -Mark (HF Pen, D, Push -

Pull)
Universal Hall -Mark (HF Pen, D,

Push -Pull) ..

11.8.34.. PW3GD

2.12.33

1T.8.34

22.9.34

16.3.35

7.10.33

11,5.35

17.8.35

31.8.35

9.2.35

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three valve) . -
F. J. Camm's 2 -valve superhet

(two valvd) . .. 13.7.35
F. J. Camm's £4 Superhet .4 . 16.11.35
Mains Sets : Blueprints, ls. each.
A.C. £5 Superhet (three valve) ..
D.C. £5 Superhet (three valve) .. 1.12- .34
Universal £5 Superhet (three

valve) ..
F. J. Carom's A.C. £4 Superhet 4 7.12.35
F. J. Camm's Universal £4 Super-.

11.1.36

SHORT-WAVE SETS.
Two -valve : Blueprints, is. each.
Midget Short-wave Two (D, Pen) 15.9.34
Threeoralve : Blueprints, is. each.
Experimenter's Short-wave Three

(SG, D, Power) .. 23.9.33
The Prefect 3 (D, 2 LF, RC and

Trans.) .. 8.2.36

PW10

PW34A
PW35
PW37

PW39
PW41

PW48

PW49
PM2

PW51 -

PW53

PW55
PW61
PW62
PW64

PW11

PW17

PW34B
PW34C

PW46

PW57

PW18
PW31

PW19

PW23.
PW25
PW29

PW35C
PW35B
PW36A

PW38

PW50

PW54

PW56

PW20

PW34D

PW45

PW47

PW40

PW52
PW58

PW43
PW42

PW44
PW59

PW60

PW38A

PW30A

PW63

PORTABLES.
Four -valve : Blueprints is. each.
Featherweight Portable Four (SG,

D, LF, Cl. B) - PW12

MISCELLANEOUS.
S.W. Converter -Adapter (1 valve) 23.2.35 PW4SA

AMATEUR WIRELESS AND" WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set .. - AW427
1934 Crystal Set .. - AW444
150 -mile Crystal Set .. - AW450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, is. each.
B.B.C. Special One-valver . - AW387
Twenty -station Loud -speaker

One-velver (Class B) - AW449

Two -valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) ..
Full -volume Two (SG, Det, Pen)
Iron -core Two (D, Trans)
Iron -core Two (D, Q.P.P.)
B.B.C. National Two with Lucerne

Coil (D, Trans) ..
Big -power Melody Two with

Lucerne Coil (SG, Trans) ..
Lucerne Minor (D, Pen) ..

12.8.33

AW388
AWS92
AW395
AW396

- AW377A

AW338A- AW426

Three -valve Blueprints, is. each.
Class -B Three (D, Trans, Class B) 22.4.33
New Britain's Favourite Three

(D, Trans, Class B) 15.7.33
Home -Built Coil Three (SG, D,

Trans)
Fan and Family Three (D, Trans;

Class B) .. 25.11.33
£5 5s. 8.0.3 (SG, D, Trans) .. 2.12.33
1934 Ether Searcher: Baseboard

Model (SG, D, Pen) .. .. 20.1.34
1934 Ether Searcher: Chassis

Model (SG, D, Pen) .. , .
Lucerne Ranger (SO, D, Trans) ..
Cossor Melody Maker with Lucerne

Coils
P.W.H. Mascot with Lucerne Coils

(D, RC, Trans) ..
Milliard Master Three with

Lucerne Coils ..
£5 5s. Three : De Iiixe Version

_(SG, D, Trans) 19.5.34
Lucerne Straight *Three (*D,, RC,

Trans)- - -
All Britain Three (IF Pen, D, Pen) -
" Wireless League " Three (HF

Pen, p, Pen) .. .. 3.11.34
Transportable Three (SG, D, Pen) -
£6 6s. litadiogram (D, RC, Trans) -
Simple tune Three (SG, D, Pen) June '33
Economy -pentode Three (SG, D,

Pen) .. Oct. '33
"W.31." 1934 -Standard Three

(SG, D, Pen) .. -
£3 3s. Three (SG, D, Trans) - Mar. '34
Iron -core Band-pass Three (SG, D,

QP21) - - June '34
1935 £6 6s. Battery Three*(SG, D,

Pen) .. .. -
Graduating to a Low-frequeney.

Stage (D, 2LF) -
P.T.P. Three (Pen, D, Pen) . June '35
Certainty Three (SG, D, Pen) .. Sept. '35
Minitube Three (SG, D, Trans) .. Oct. '35
All -wave Winning Three (SG, D,

Pen) .. Dec. '35

Four -valve : Blueprints, is. 6d. each.
05/- Four (SG, D, RC, Trans) -
" A.W." Ideal four (2SG, D, Pen) 16.9.33
2 H.F. Four (2SG, D, Pen) , . -
.Crusaders' A.V.C. 4 (211F, D,

QP21) . .. 18.8.34
(Pentode and Class -B Outputs for

above : blueprints 6d. each) .. 25.8.34
Self-contained Four (SG, D, IF,

Class B) . Aug. '83
Lucerne Straight four (SO, 1/, IF,

Trans) .. , .. -
£5 5s. Battery Four (HF, D,

2LF) Feb. '35
The H.K. Four Mar. '35

Five -valve : Blueprints, is. 6d. each.
Super -quality Five (211F, D. RC,

Trans) . May '33
New Class -B. Five (2SG, D, IF,

Class B) Nov. '33
Class -B Quadradyne (2SG, D, IF,

Class B) 2  . Dec. 33
1935 Super Five (Battery* Super-

het) .. -

AW386

AW394

AW404

AW410
AW412

AW417

AW419
AW422

AW423

AW337A

AW424

AW435

AW437
AW448

AW451
WM271
WM318
WM327

W31337

W31351
WM354

W11362

WM371

WM378
WM389
WM393
WM396

WM400

AW370
AW402
AW421

AW445

AW445A

W31331

WM350

W31381
W31384

WM320

WM340

WM344

WM379

These blueprints are full size. Copies of appro-
priate issues containing descriptions of these sets
can in most cases be obtained as follows :-
" Practical Wireless " at 4d., " Amateur Wireless
at 4d., " Practical Mechanics " at 71d., and
" Wireless Magazine" at 1/3d., post paid. Index
letters " P.W." refer to ".Practical Wireless" sets,
"P.M." to "Practical Mechanics " sets, "A.W."
refer to "Amateur Wireless " sets, and " W.M."
to. " Wireless Magazine " sets. Send (preferably)
a postal order (stamps over sixpence unacceptable)
to " Practical and Amateur Wireless" Blueprint
Dept., Geo. Newnes, Ltd., 8.11, Southampton

Street, Strand, W.C.2.

Mains Operated.

Two -valve : Blueprints, is. each.
Consoelectric Two (D, Pen) A.C... 23.9.33
Economy A.C. Two (D, Trans) A.C.
Unicorn A.C./D.C. Two (D, Pen).. Sept. '35
Three -valve : Blueprints, is. each.
Home -lover's New All -electric

Three (SO, D, Trans) A.C. -
S.G. Three (SG, D, Pen) A.C. -
A.C. Triodyne (SG, D, Pen) A.C... 19.8.33
A.C. Pentaquester (HF, Pen, D,

Pen) A.C. . .. 28.6.34 -
Mantovani A.G. Three (HF, Pen,

D, Pen) A.C. -
£15 15s. 1936 Radiogram

(HP, D, Pen) .. .. Jan. '36
Four -valve : Blueprints, ls. Od. each.
All Metal Four (2 SG, D, Pen) .. July '33
Harris Jubilee Radiogram .. May '35

AW4O3
WM286
WM394

-AW383
AW390
AW399

AW439

WM374

WM401

WM329
WM386

SUPERHETS.

Battery Sets : Blueprints, is. 13d. each.
Modern Super Senior - WM375
Varsity Four .. . . . Oct. '35 WM395
Mains Sets: Blueprints, is. 6d. each.
1934 A.C. Century Super A.C. .. 10.3.34 AW425
Heptode Super Three, A.C. May '34 WIl1359
" W.M." Radiogram Super A.C. - WM366
1935 A.C. Stenode .. ..'Apl. '35 WM385

PORTABLES.
Four -valve : Blueprints, 1s. 6d. each.
Midget Class -B Portable (SG, D,

LF, Class B) - 20.5.33
Holiday Portable (SG, D, LF,

Class B) . . - 1.7.33
Family Portable (HF, D, RC,

Trans) .. . 22.9.34
Two H.F. Portable (2 SG, D.,

QP21) . .. June '34
Tyers Portable (SG, D, 2 Trans) Aug. '34

AW638

AW393

AW447

WM363
WM367

SHORT -WAVERS -Battery Operated.
One -valve : Blueprints, 1s. each.
S.W. One -valve converter (price 6d.) - AW329
S.W.-One-valve for America - AW429
Roma Short -waver - AW452
Two -valve : Blueprints, Vs. each.
Ultra -short Battery Two (SGdet,

Pen) Feb. '36 WM402
Home-made Coil Two (D, Pen) .. - AW440
Three -valve : Blueprints, ls. each.
World -ranger Short-wave 3 (D,

RC, Trans) _ -
Experimenter's 5 -metre Set

Trans, Super-regen) . 30.6.34 AW438
Experimenter's Short -waver *Jan, 19,'35 AW463
The Carrier Short -waver

.

. .. July '35 WM390
Four -valve : Blueprints, 1s. 6d. each.
A.W. Short-wave World Beater

(HF Pen, D, RC, Trans) AW436
Empire Short -waver (SG, D, RC,

Trans) .. - WM313
Standard Four-val.ve Short -waver Mar. '35 WM383
Superhet : Blueprint, ls. 6d.
Simplified Short-wave Super .. Nov. '35 WM397

AW355

Mains Operated.
Two -valve : Blueprints, ls. each.
Two -valve Mains Short -waver (D,

Pen) A.C. . .. AW453
"W.M." Band -spread Short -waver

(D, Pen) A.C./D.C. . Aug. '34 WM368
" W.M." Long -wave Converter .. - WM380
Three -valve : Blueprint, is.
Emigrator (SG, 13, Pen) A.C. - WM852
Four -valve : Blueprint, is. 6d.
Standard Four -valve A.C. Short -

waver (SG, D, RC, Trans) .. Aug: '35 WM391

MISCELLANEOUS.
Enthusiast's Power Amplifier (1/6) June '35
Listener's 5 -watt A.C. Amplifier

(1/6) . . Sept. '35
Radio Unit (2v.) for W31392 (1s.) Nov. '35
Harris Electrogram (battery am-

plifier) .. . Dec. '35
De -Luxe Concert A.C. Electro-

gram .. - .. Mar. '36
New style Short-wave Adapter

(1s.) .. .. June '85
Trickle Charger (6d.) ..Jan. 5, 35
Short-wave Adapter .. -Dee. 1, '34
Superhet Converter Dec. 1, '34

WM337

WM892
W1)1398

WM399

WM403

WM388
AW402
AW456
AW457
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THE PREMIER SUPPLY- STORES
Macaulay 238112

165 & 165A, FLEET STREET, E.C.4. Central 2833. (Next Door to Anderton's Hotel)
All goods guaranteed perfect. Set Manufacturers' Surplus. Carriage paid over 51-  under 5/ -postage 6d. extra. I.F.S. and Abroad carriage extra.

20-22, HIGH STREET, CLAPHAM, S.W.4.

P,A. AMPLIFIERS -
PREMIER Super Public Address Amplifier, incorporat-
ing the new 6B5 Valve (see" Wireless World, "July 15),
10 -watt model. All AC, enormous gain, phase inversion,
£7 7s. with valves ; 20 -watt model, £10 10s. Suitable
Speakers in stock.
WORLD - FAMOUS CONTINENTAL

VALVES,
Mains Types.

ACHL, ACL, SG. Variable Mu. 1, 3 and 4_watt
directly heated Output Pens. H.F. Pen. Variable Mu
H.F. Pen. 250 volt 60 m.a. Full -wave Rectifiers. All
4/6 each. 20 volt 18 amp. AC/DC types. Screen Grid.
Variable Mu. H. HL. Power. Pen. All 4/6 each.
350 volt 120 m.a. Full Wave Rectifiers. 500 volt 120
m.a. Full Wive Rectifiers. 21 watt indirectly heated
Pens. 21 w. directly heated Power. A115/6 each. 2 volt
Battery types, H.F L.F., 2/3. Power. Low Con-
sumption Power. Super Power, 2/9. Screen Grid.
Variable Mu 4- or 5 -pin Pens. Variable Mu., H.F. Pen.
H.F. Pen. All 5/. each. Class B Valves, 3/6.
American Types:250, 210, 245, 47, 46,24, 35, 37, 51,
55, 57,58, 80,6A7,2A7, 2A5, 27,77, 78, 281. All 4/6 each.

All the following super quality American types.
Hytron Brand, 5/6 each : IA6, IC6, 2A5, 2A6, 2A7,
2B7 6A4, 6A7, 6B7, 6C6, 6F7, 12A5,19, 24A, 26, 27, 30,
31, 33, 34, 35/51, 36, 37, 38, 39/44, 41, 42, 43, 45,46,
47, 49 6D6, 53, 55, 56, 57, 58, 59, 75, 76, 77, 78, 79, 85,
89, 6A6, 83, 5Z3, 25Z5, 12Z3, IV.__

THREE MONTHS' GUARANTEE
GRAMOPHONE MOTORS

B.T.H. Truespeed Induction type. AC only ; 100-250
volts, 30/-. DC ditto 42/6. Collaro Gramophone Unit,
consisting of AC Motor, 100-250 volts, high quality
Pick-up and volume control, 45/, Coliaro Motor only,
20/-. Collaro Universal Gramophone Motor, 100-250
volts, AC -DC, with high quality Pick-up and volume
control, 67/6. Collaro Universal Motor only, 49/6.
Edison BeIrDouble Spring Motors, including Turn-
table and all fittings, 15/..

PICK-UPS
Coamacod Pick-ups, with arm and volume control,
wonderful,value, 10/6 each, Cosmocord Pick -up -only,
fits any gramophone tone arm, 4/6.

Orders under 51- cannot be sent C.O.D. NEW 1936 LIST READY SHORTLY.
LOUDSPEAKERS

Cossor 8" Perntanent Magnet Speakers, 13/6, Reliable
Permanent Magnet Speakers, 10/6. Moving Coil
Speakers all fitted output transformers. Magnavox
254, 7" diameter, 16/6. Magnavox 252, 9" diameter,
22/6, Blue Spot 29 PM 8" diameter, 15/. ; without
transformer, 12/6. Energised Moving Coil Speakers, all
fitted output transformers (unsuitable for battery sets).
Kolster Brandes, 7" diameter, 1,500 or 2,500 ohm
fields, 7/9. W.B. 8" diameter, 2,500 ohm field 9/11.
Magnavox DC 154,. 7" diameter, 2,500 ohm field , 4
watt, 12/6. Magnavox DC 152 Magna, 9' diameter,
2,500 ohm field, 6 watts, 37/6. B.T.H., 8' diameter,
1,500 or 7,500 ohm fields, 8/6. AC Energised Units for
any of the above Speakers, 10/-. Magnavox 6v. Field
Model, 6 watts, 12/6. Magnavox, 9" 152, 2,500 ohm,
17/6. Magnavox Magna D.C. 154, 2,500 ohm field,
5 watt, 25/, , All types P.A. Speakers in stock.

TRANSFORMERS
Premier Mains Transfolmers have tapped Primaries,
and C.T., L.T.'s Engraved Panels, with N.P. Terminals.
All windings paper interleaved. Combined H.T.8 and
FI.T.9, 4v. I -2a, and 4v. 3-4a., 10/, Westinghouse
Rectifier, 8/6 extra. H.T.10 with 4v. 1-2a. and 4v 3-4a.,
10/.. Westinghouse Rectifier, 9/6 extra. 250+250v.
60 ma. with 4v. 1-2a., 4v. 2-3a., 4v. 3-4a.,10/.. 300+
300v. 60 m.a. with 4v. 1-2a. . 2-3a., . 3-4a.,'10/..
350+350v. 150 m.a. with 4v. 1-2a.,4v. 2-3a,, 4v.

'
3-4a., 12/6. Auto Transformer$ tappr!, 100 v., 110v.,
200 v., 220v 240v. Step up or down, 100 watts, 10/. ;
50 watts, 7/-. Manufacturer's type Transformers,
350+350v. 120 m.a. with 4v. 1-2a., 4v. 2-3a., 4v. 3-4a.,
10/6. 500+500v. 150 m.a. with 4v. 2-3a., 4v, 2-3a,
4v. 2-3a., 4v. 3-4a. 19/6. 500+500v. 200 m a. with 4v.
2-3a.,4. 4v. 3-5a. and 5v. ` 3a. for American

.
Rectifier , 25/. VIalve Rectifier, 6/6 extra. 1,000+1,000v.
250 m.a., with 4v. 3a., 4v. 3a., 39/6.
High-grade Push -Pull Input Transformers, 4/6 each,
High-grade Intervalve Transformers, 3/6 each. " Vol tra"
Inter -valve Transformers,. 1/9 each. Ferranti A.F.3
Transformers, 8/11. Moving Coil Multi Ratio Output
Transformers, 2/6 each. 1-1 or 2-1 Output Trans-
formers, 2/6 each. Microphone Transf?rmers, 50-1 and
100-1,"2/6 each, Telsen Class. B Driver Trans-
formers, 2/9. COSSOT Class B Driver and Outpti.
Transformers, 2/6 either type.' Standard Telephones,
" Class B " Driver Transformer, 1/6.

RECEIVER OR ADAPTOR, WITH

SPECIAL OFFER ! ! ! COMPLETE
KIT FOR 1 VALVE SHORTWAVE

COILS, CHASSIS AND CIRCUIT.
-SHORT WAVE COMPONENTS

Premier Short Wave Tuning condensers (S.L.F.),
complete Ceramic Insulation. Silver Sprayed Brass
Vanes. Noiseless Pigtail 0.00016, 0.0001, 2/9 each.
Double-spaced, 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,
2 -gang short wave condensers, 0.00015, each section, 5/6
each. Ormond, 0.00025, O.K. for Short Waves, marvel-
lous 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 Logging
Dial, ideal for band setting, 2/- each. Short Wave
Reaction Condensers, all brass, integral Slow Motion,
0.00015 2/9 each.
Polyrnet Midget: Mica Condensers, with wire ends,
0.00002, 0.00003, 0.00004, 0.00005, 6d. each.
Premier Super Short Wave Coils, with circuit, 4 -and 6 -
pin type, 13-170 metres. Set at 4, either type, 71..
Premier Low Loss, 4- and 6 -pin ribbed formers, ir
diameter, finest quality, 1/. each.
Please note that. only the 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, 8d.
each. Reliable -Morse Keys with Code engraved on -
Bakelite base, 2/-. Reliable Short Wave Coils, 4 -pin
type, 14-150 metres with circuit, 4/. set of 3. Stand-off
Insulators, I' 21d., lr 3d., 2" 41d.,,4" 9d.

COILS
Lissen 3 -gang 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. Complete
circuit diagram supplied, 12/6. Selective Iron Cored
Coils with circuit, 2/11 each. Varley Band. Pass Aerial
Coils, B.P.7, 2/9.
Special Offer. Set of three Lissen. Band Pass
Screened Coils with Swiiching. Utility 3 -gang Con-
denser and Illuminated Disc Drive. 4 -valve Chassis and
Valve holders and blueprint, 1416 the lot.

EASY TERMS
Ila Everything Radio supplied on the lowest terms. Send

het, of requirements for quotation by return. Prompt 1
delivery, Cash and C.O.D. Orders Despatched by Return.

WIS. STENTORIAN UNITS
KS Cash Price 22/2/0, or 2/6 WITH ORDER and

111 11 monthly payments of 4/..
lk 36.d Cash Price 21/12/6, or 2/6 WITH ORDER and A

11 monthly payments of 8/-.

10 ROLA. L.S. UNITS snEPIAIIT ON
10'

ALL CARRIAGE PAID 4
'PHONE 1 4.77 A

Fr
Estd. 1925 THE NATIONAL au  41 iii

LONDON RADIO SUPPLY
COMPANY

II,OAT LANENOBI.E STREET' LONDON,E.C.2

Now or NEVER
Universal ma"ns, A.C. or D.C., with
moving -coil speaker. 1936 model:

G.E.C. MAINS THREE
Complete set ready to plug in. Osram
valves, in sealed boxes. Maker'l

guarantee.

For 7s. 8d. Deposit,
8c 11 payments of 7/8,

or 90/- cash. List Price A& 10.0.
WRITE FOR PARTICULARS.

H. W. HOLMES,
333, Euston Road, London, N.W.1.

Phone, Museum 1414.

FRED BARNES versus
AIRCRAFT PRODUCTS LTD.

"POUND NOTES FOR TWOPENCE AND I COULD NOT
NEL.

- This discussion took place -behind the scenes of a Variety Theatre.
I can assure you,' said Fred Barnes, " that the British Publio

= are most sceptical. You know, this photograph was taken when,
= not so many years ago, for a wager, I stood in Trafalgar Square,
= with a tray of one pound notes and ticket which stated Pound
= Notes, 2d, each.' How many do you suppose I sold?" he'asked
- our Managing Director. " I should say all you had and as
- much money as there_ is in the Bank of England." Fred

Barnes C' Not one solitary pound could I dispose of."
= Managing Director " Not one single pound?' Surely several
= must have obtained one, out of curiosity." ,Fred Barnes:
_--= " No, they simply smiled cynically and passed on. Do you
= know if you made such a startling offer it would meet with
= the same fate. In fact," said Mr. Fred Barnes, as he was
= tuning in a small bijou walnut finished Wireless, Set, " if
- you were to offer this Radio for- 3/9 I don't suppose you
-= would have any enquiries." Our Managing Director

accepted this challenge, knowing that the name. of
Aircraft Products; Ltd.; -

-- would stand him in  good
stead. Illustrated is the
subject of the challenge.
A perfectly finished tech-
nically accurate Radio Set,
complete with interior com-
ponents, in beautifully cabinet
finished case of walnut or
ebony moulding. You and every
reader will receive this' set in
answer to the above challenge for
the ridiculous figure of 3/9 and' a
mere 3d. for despatching, purposes.
Send, a postai order for 4/ -,nothing
more to pay, and without any further.

Actual Press ?holograph of -
obligation, this practical Radio Set Fred Barnes, 1920. =
will arrive in a few days. Come along, let us show Mr. Fred =
Barnes, the world famous light comedian, bow trustworthy and =
believing the British Public are for a straightforward oiler from an =-.-
established leading mail-order house. Orders in strict rotation. Your =
money refunded immediately if dissatisfied.

AIRCRAFT PRODUCTS LTD.(Dept. A:MM.&
89, NEW OXFORD ST; LONDON, W.C.1 (1 Minute Tottenbam Couxt Rd. Tube)



116 PRACTICAL AND AMATeR WIRELESS April 11th, 1936

2/6

Miscellaneous Advertisements
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. All communications should be
addressed to the Advertisement Manager,

Practical and Amateur Wireless,"
8, Southampton Street, Strand, London.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.
GENUINE SALE FOR 14 DAYS ONLY.

OPPORTUNITIES THAT OCCUR ONCE A YEAR ONLY:

15/11 LISSEN SKYSCRAPER 3 CHASSIS.
Less Valves, shop soiled. Built and

Aerial tested.

25,11 LISSEN SKYSCRAPER 3- CHASSIS.
Complete with Valves, shop soiled. Builtand Aerial tested.

84/- LISSEN 4 VALVE BAND PASS A.C. MAINS
SET. Screen Grid, Detector, Pentode, Valve

Rectification, Iron Cored Coils, Band Pass tuned,
fitted energised Moving Coil. A super bargain.
List £9 15s. Brand new.
70,_ LUMEN BAND PASS 3 BATTERY SETS.

Complete An handsome Walnut Cabinets,
Iron Cored Coils, Band Pass tuned, P.M. Moving Coil
Speaker and Valves. Brand new. List £8 10s.
57/g LINEN BAND PASS 3 BATTERY CHASSIS.

10 With Valves, details as above. '

42/6 LISSEN BAND PASS 3 BATTERY CHASSIS.
Less Valves,

45/ LIMN 100 STATIONS SET. Complete int Cabinet with Valves and Speaker, Aerial
tested, few only.
7gi 4 VALVE A.C. MAINS CHASSIS, 200 to

%Pl. 250 volts, by well-known proprietary manu-
facturer, Mullard Valves, Band Pass tuned, suitable
for use with energised Moving Coil Speaker, brand
new. -

97I__ AERODYNE DRAKE 4 VALVE A.G. SET.f - 200 to 250 volts, by well-known proprietary
manufacturer, Mallard Valves, Moving Coil Speaker,
Band Pass tuned, in handsome Walnut Cabinet,
brand new, boxed. Hire purchase terms can be
arranged on application.
5f TRIAD VALVES. 01-A, 24A, 27, 30, 31,

110 32, 33,.35, 37, 38, 39, 41, 42, 43, 45, 46, 47,
53, 55, 56, 57, 58, 59, 71A, 75, 78, 80, 6A6, 106, 6F7,
2A3, 5Z3, 12A7, 6A7, 6C6, 6D6, 12Z3, 25Z5.
ALL THESE VALVES CARRY A 90 -DAY GUARAN-
TEE AND FREE REPLACEMENTS, PROVIDED
THAT THE FILAMENT OR HEATER IS INTACT
AND THE GLASS IS NOT BROKEN WHEN RE-
TURNED TO US. 5/6.

0/6 LISSEN 2 VOLT BATTERY VALVES. L2
Metallised, brand new, boxed.

3/4 LISSEN 2 VOLT CLASS B VALVES. Type
lir BB 220 A. Brand new, boxed.

O /11 POLAR GANG CONDENSER. 0.0005l II II Section, unscreened.26 COMPLETE LISSEN SUPERHET ASSEMBLY.of Comprising 3 Gang Superhet Condenser.
126 k/cs Oscillator Section. Set of Ganged .Superhet
Coils with Switch and two 126 kc/s I.F. Transformers.
A Wonderful 'Bargain.-
2/11 LISSEN INTERMEDIATE FREQUENCY

TRANSFORMERS. 126 k/cs. Brand new,
boxed. List price, 8/6.
2111 LISSEN IRON CORED OSCILLATOR.

COILS. 126 k/cs. Fully Screened.
Brand new, boxed. List price, 12/6.

BRYCE MAINS TRANSFORMERS.

8/ 11 2-0-2 roClis,804 3a1MAp.s. g-guTecr, 2.5 amps., /6 350-0-350 volts, 120 ma., 2-0-2, volts, 2.5'of amps., 2-0-2 volts, 4 amps, Shrouded.

11/6 350-0-350 voltso, 150 m.a., 2-0-2 volts, 2.5
amps., 2-0-2 vlts, 4 amps., 2-0-2 volts,

2 amps. Shrouded.

2.5
1 17 in 600-0-500 volts, 150 m.a., 2-0-2 volts,

w amps., 2-0-2 volts, 6 amps., 2-0-2
volts, 2 amps., 2-0-2 volts, 2 amps. Shrouded.
112 / H.T.8. TRANSFORMERS. 250 volts, 60W m.a., 2-0-2 volts , 4 amps.
17/6 DITTO. With H.T.8 Metal Rectifier.

ALL THE ABOVE TRANSFORMERS ARE OF FIRST
11LASS MANUFACTURE, BRAND NEW AND CARRY
1/IAKERS' GUARANTEE.ci UTILITY 3 GANG MIDGET SUPERHET

" CONDENSERS. With 110 k/cs Oscillator
Section, fully screened.

2/11 BRITISH RADIOPHONE 3 GANG SUPER -
HET CONDENSERS. With 110 Icc/s

Oscillator Section, unscreened. Wonderful bargain.
2/A 8 mfd. and 4 mfd. DRY ELECTROLYTICf CONDENSERS. By well - known manufac-
turer. 450 volt working, 500 volt Peak. Brand new.

1/6 LISSEN CENTRE TAP OUTPUT CHOKES.
Brand new, boxed. List price, 7/6./ LISSEN INTERVALVE SMOOTHING
CHOKES. Brand new, boxed. List price 7/6.
PEAK 4 mfd. PAPER CONDENSERS. 750volt test.

(Continued at top of column two)

1/.
1f.
6d.

(Continued from foot of colionn one)
PEAK 1 mfd. PAPER CONDENSERS. 500
volt working.
4 mfd. POST OFFICE TYPE MAINSBRIDGE
CONDENSERS. 250 volt working.
DRILLED METAL CHASSIS. 3 Valve type.

6d 1 WATT RESISTANCES. All sizes, by well-
" known manufacturer.

gri TUBULAR CONDENSERS. All sizes up to10". 0.1. By well-known manufacturer.
HIVAC VALVES. Complete range In stack, send

for lists.
G.E.C. 11C kits INTERMEDIATE FRE-2f " QUENCY COILS. Complete with two trimmers.

"I/3 G.E.C.tss,510t0g.00 ohms VOLUME CONTROLS.

1/11 TRANSFORMERS.MANUFACTURERS
TYPE L.F.

tid LISSEN R.C. UNIT, Brand new, boxed, list
,ko"2 price, 3/ 6.
ALL 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.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.

RECEIVERS, COMPONENTS. AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

SOUTHERN RADIO'S Wireless Bargains; all
goods guaranteed and sent post paid.

QPEAKERS, Celestion, Soundex permanent magnet,S 11/-; Telsen latest type permanent magnet,
with ten ratio transformer for use with any receiver
including Class B and Q.P.P., 14/6 each ; Telsen loud
speaker units, 2/9 each ; all new and boxed.
roOSSOR MELODY MAKER 3 -VALVE Battery

Kits. Complete with Cossor Valves, Speaker
and Cabinet. Model 341. Brand NeW. In sealed
cartons, £3/7/6.

DEEMARK
Short-wave Adaptor Kit, complete with

all accessories for adapting set to 14-150 metres,
20/-; superhet short-wave convertor kit, 20/-.

GiE.C. A.C. D.C. Mains 3 -valve Sets, complete with
3 Osram valves in exquisite Bakelite cabinet,

with Osram M.C. speaker, ready to plug in to any
mains universal voltage, new, in sealed cartons, fully
guaranteed; £3/19/6 (list 17/15).

ELIMINATORS.-Rogentone, latest type, A.C.
mains, 200-250 volts, type W.5a, complete with

trickle charger, 39/6; Wla, less trickle charger, 30
milliamps, 33/-; all new and boxed.

CONDENSERS.-Lotus 0.0005, fully screened, dials,
escutcheon, etc.; 8 -gang, 11/-; 2 -gang, 7/3 ;

Dyblock single, 0.0005, complete, 4/-.
COILS.-Varley square peak coils B.P.5, complete,

2/3 each; Telseh latest type iron -cored coils,
type ,W349, midget size, 4/6; type W478 {twin),
9/- pair ; -type W477 (triple), 16/- set ; type W476
(triple, superbet, selector and oscillator), 16/-; all
ganged coils are mounted complete with switch ; I.F.
transformer coil, type W482, 5/6 ; all new and boxed.

POTENTIAL Dividers, Lissen, wire wound, 3 -section
60 watt, 4,500, 3,000, 2,000 ohms, 2/- each ;

3 -section, 60 watt, 8,000, 12,000 and 15,000- ohms,
2/- each; 2 -section, 60 watt, 2,500 and 500 ohms,
1/9 each; 2 -section, 5 watt, 50,000 and 30,000 ohms,
1/6 each ; all new and guaranteed.

TELSEN A.C. D.C. Multimeter (latest type), 5 -range
for every conceivable test for radio and domestic

electrical appliances, 9/6 each; boxed and new.
ft if ICROPHONES.-Ace, P.O. microphones, corn -

plate with transformer, can be used on any set;
5/- each.

AMERICAN Valves.-A full range of valves for all
American receivers at 7/- each valve.

SOUTHERN RADIO Branches at 271-275, High Rd.,
Willesden Green, N.W.10 ; 46, Lisle St., W.C.2. All

mail orders to 323, Euston Rd., London, N.W.1.
OUTHERN RADIO, 323, Euston Rd., London,S N.W.1 (near Warren. Street Tube). 'Phone:

Museum 6324.

HEADPHONES.
Brown, G.E.C.,B.T H., Nesper,

Sterling, Marconiphone, Brunet. Siemens,
Western Electric. 2,000 ohms, 2/6 ; 4,000 ohms, 5/-.
Brown type " A," 20/- pair. Postages 6d. Crystal
sets. G.E.C., Brownie, etc., 5/6. Crystal detectors.
Complete parts, 1/-. Satisfaction guaranteed. Kodesh,
56, Barnsbury Street, London, N.1.

"
ATLANTIS " Short wave 2.'Complete Valves.

3 months' guarantee. Special offer, 25/6
only.-F. Deverall, Holt, Trowbridge, Wilts.

MISCELLANEOUS

LOUDSPEAKER repairs, British and American,
any make, 24 -hour service; moderate prices.-

Sinclair Speakers, Alma Grove, London, N.1.

BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NI. Manager, G2AK. Staffed by
experienced transmitting amateurs. Obviously we
can serve you better.
riAUTION : Beware of conforms, 'etc., moulded in

cheap bakelite. Our coils and formers are guaran-
teed efficient.
A -PIN interchangeable short-wave coils; set 3.

Cover 15-100 metres, latest ribbed former, 7/9.
111N. ribbed short-wave coil forms: vaiveholder
I 2 type, loloss, 4 -pin, 1/6. 6 -pin. 1/9. Threaded
for winding, 2d. extra.

UTILITY 8/6 raierodisc dials, fitted famous micro -
high reduction, only perfect short-wave dial,

3/11.
SHORT-WAVE H.F. chokes, Od. Wireless World

states : " Very efficient -100 to below 10 metres."
UTILITY microvariables 15, 40 mmfd., 1/-; 100

mmfd., 1/3 ; 465 Ws litz wound I.F.'s, 5/6.
0-ADIOPIIONE super ceramic insulated shoa-
l\ wave'-eondenser00016, 3/6; series cap, 3/9.

ONTINENTAL A.C.'. valves, 4/4, VNEPT, HPT,C VALSG,,ACSG, ACH, ACHL, PT4. Most Ameri-
can types, A.C.Pen., 5/6.
")V, types, H.F. detector, L.F., 2/3 ; LP2, P2, 2/9 ;

Supower, 3/3; VMPT, HPT, 6/6; Class B, 4/6;
S.G., VMSG.,

BARGAIN parcel value 30/-, ,containing binocular
RFC, 4 750 v. test condensers, 6 resistances,

4 valveholders, .0003, .0005 variable, electrolytic
condenser, etc., 5/, Traders' parcel,. £4/10/0 value,
10/-.

PECIAL. Set Lissen 3 -gang superhet coils, two
Lissen I.F.'s, 3 -gang -superhet condenser ; value

63/- for 10/-.
ABINETS. Climax horizontal set and speakerC cabinets, 2/11. Vertical, 3/9. Part postage 6d.

extra. Ekco chromium set stands, 12/6.
TELSEN 7/6, Ace transformers made for leading

company, boxed, 1/11.
BALL -BEARING air -spaced condensers ; World's

finest manufacturers 4 -gang, 3 -gang superhet,
1/11.

NON -INDUCTIVE condensers by leading makers,
T.C.C., Dubilier, etc., 0.5, 0.25, 0.1, 0.02, 0.005,

3d.
A STOUNDING offer electrolytic condensers, 4+4

mfd. (separate) 500 v., working, 1/6. 8+8 mfd.,
3/6. 8+16 mfd., 3/11.

GENUINE 15/6 Frost potentiometers, wire -wound,
tapered, 10,000 ganged to 60,000 ohms, 1/6.

IJLSSEN 2 -gang coils, 12-2,000 metres, switched
else required to convert

SG3 to all -wave, 12/6.
ISSEN 3 -gang bandpass superhet coils, 4/6 ; 3 -gang -

L bindpass Tuned grid, 6/11. All with circuits.
ANPLION, 3/6 ; screened H.F. choke, 1/11 ; Iron -

cored binocular, screened, 2/3. Climax binocu-
lar, 1/3. Telsefi, .1111.

UTLLITY 2 -gang 0005 Uniknob with large disc
drive, 3/11. Ditto, single, with disc, 2/3.

ISSEN 30hy., 40 ma., chokes, 2/- ; 20hy., 100 ma.,
2/11. Lissen eliminator chokes, 1/3.

IGRANIC tapered. - potentiometers f -meg., 1-meg.
with 3-poinkiwitch, 2/-. Centralab, f-meg., 1/6.
2GROSS roundhead wondscreWs, assorted, 9d.

Solder tatefid.1-7-resMeore solder, 9ft., 6d.
DIISHBACK connecting wire, ready tinned and

IdieVed; 6yds`;',0, Heavy, for heaters, 9d.
SCREENED, iron:pred selective dual-range' coils,

with reaction; circuit diagrams, 2/11.
NON-INDUCTIVE-tubulars; 1,500 v., 0.01, 0.02,

0.04;0.05, 0.1, 6d. ; 0.2, 0.25, 88.; 0.5, 9d.
LISSEN 6 -way battery leads, with plugs, 6d,

Belling -Lee safety mains plug and socket, 6d.
TRANSFORMERS B.T.H. speaker ; suit all moving

coils, 2/11. Manufacturers pish-pull, 1/11.
FUSES, Telsen I -amp., 1 -amp., 3 -amp., 2d. Telsen

100 ma.; 2d.
"1" ELSEN latest differentials, .003, 1/3 ; .00015, 1/,

Radiogrand transformers, 2/9.
SPECIAL. 'Four- assorted Telsen grid -leaks, 5d.;

twelve various wire -ended resistances, 2/6.
MILLIAMMETERS ; flush 21 5/9 ; 2f in., 6/9;

all ranges above 25 m.a., visual tuning, 6/9.
TC.C. etc., bias electrolytics, 50 mfd., 50 v., 1/9;

26 mfd., 25 v., 1/3 16 mfd 100 v., 1/- ; 6 mfd.,
60 v., 6d. ._

RADIOMART
Order over 6/- Poiniee. Enquirers must enclose

stamp.
Catalogues; general catalogue gives hundreds of

bargains; short-wave illustrated catalogue also gives
diagram of efficient transmitter and receiver; eachlid. Pair 8d., post free.

THE SQUARE DEALERS
19, Jahn Bright St., 22, umrner Row mail -orders : 44,
Holloway Head, Birmingham. Telephone: Midland 3254

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

VALVES. By well-known manufacturer. Complete
range of Battery, A.C. Mains, Rectifiers. Brand

new stock with six months' guarantee. 2 volt ; Detector
2/3, Power 2/9, Screen Grid, Pentode, H.F. Pentode
5/-. Write for other prices to : Dulci Electrical Co.,
Ltd., 7, Lizard Street, London, E.C.1.
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RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

BIG RADIO SALE
Buy now, lowest prices in radio. New 10 -page sale
catalogue by return for 3d. stamps, post free. Free
of charge during sale, matched valves included
with every order for one of our lowcpriced home
constructor's kits. Air Cub short wave (13 to 55 ni.),
two bands with band -spread, 12/6. All Wave 3 bands,
short, med. and long, 18/6. Little Scout short-wa ve Ba nd-
spread III, 13 to 55 m., 2 bands, 25/-. Continental all -
wave, short, medium and long, 31/6. Continental
Super III (180 to 2,000 m.), 15/6. Every kit complete
with metal chassis, diagrams and sundries.
HUNDREDS OF COMPONENT BARGAINS.
Short Wave, Ormond, slow motion 00015-0002-00025
mfd. 1/9. Band -spread condensers, 00005, 1/6.
00015 to 0003 reaction, 68. 2 Band S.W. coil, litz
wire wound, 13-55 m., 1/10. Switch for .5d. S.W.
plug-in coils, 4 -pin sizes, 13-26, 22-47, 41-94, 76-140 in.,
1/10 each. 6 -pin coils, 2/3 each. 150-325, 250-500
400-800, 1,100-2,000, 4 -pin, 2/3, six -pin 2/6. Volume
controls, 10,000, 25,000, 1 Meg., 1/-. 50,000 with
switch, 1/11, Dual range coils (with diagrams), 1/5.
L.P. Transforthers, 1/4. Ormond disc drives, 1/5.
MICROPHONES, ETC. Western Electric, 1/6, trans-
formers for 1/2. Complete table model in stand,
3/11. If undteds of other bargains-send for catalogue
and 'choose, 3d. post free. Terms, cash with order or
C.O.D. Anglo American Radio Dist. Corporation,
Dept. 14, 1, Lower James Street, Piccadilly, London,
W.1, Phone Gerrard 3010.

'THE following unused set manufacturers' Surplus
all goods guaranteed -perfect ; immediate delivery.

1%, 4 AGNAVOX speakers Complete with hum -bucking
M coil, output transformers, etc. DC152 (gin.
cone), 22/6. DC151 (7in. cone), 16/, All with 2,500
or 6,500 ohms fields,
D EGENTONE transformers for FITS or HT9, with
1. 4V. 4 amp. L.T. winding, 7/-. Eliminators, first-
class make. Outputs 150v. 25 ma. S.G. and Detector.
A.C. type with Westinghouse rectifier, 25/-. A.C. type
with .5 amp. trickle charger, 30/-. D.C. type, 12/6.

DUBILIER or TCC dry electrolytic condensers
8 mfds. or 4 ruff's., 500v. working. 50 mfds., 50v.,

200mfds., 10v., 3/3, 50 mfds., 15v., and 15 mfds., 100v.,
2/3. 50 mfds., 12v., 2/-. TCC type " 11 " condensers,
any value up to .001 mfds., 6d. Erie resistances, 1
watt. type, 7d., 2 watt., 1/2, 3 watt, 119. Send for
comprehensive Rat.

CONVERSION Units for converting D.C. Receivers
to A.C. Mains operations up to 80 watts, £2 each.

WARD, 46, Farringdon Street, London, E.C.4.
Telephone : Holborn 9703.

ALL goods previously advertised are standard
lines, still available. Post card for lists free.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Over Denny's the Booksellers. Temple Bar

9338.

RADIO and ENGINEERING SUPPLIES.

gnsONDENSERS, T.C.C. Dry Electrolytic, 8 and 4

Tisor mfd., 450 volt, 2/5. 8 and 4 mid., 550 volt, 31-.
4+4 nsfd., 8+8 mfd., 450 volt, 3/0. Tubular non -
inductive, .002, .0025, .005, .01, .05, .08, 0.1, 0.15,
0.25, 450 volt, 4d.

VALVES, by wei '-linown non -ring Manufacturer.
Complete range, Guaranteed, 2 -volt, detector,

2/3 ; power, 2/9 ; screen -grid, pentode, H.F. Pentode,
5/-. Write for other pries,
AMERICAN Valves, any type, 4/6, all Guaranteed.

HIVAC Valves, Complete Range. Send for Lists.

WESTINGHOUSE Rectifiers, T,8, 8/6; 11.T.9,
9/6.

'I.RAIDE Enquiries. Send stamp for Latest Trade
Lists.

RADIO.and ENGINEERING SUPPLIES, 88, Edgware
Road, London. 'Phone : Pad. 6652.

BANKItIIPT
BARGAINS. List free. Mallard,

Burgoyne, Amplion, Alba, Ferguson all wave.
Large stock valves, speakers, eliminators. All com-
ponents lowest prices: You will not buy cheaper.
Large stock. Quotations return. Bath!), 6, Stanford
Avenue, Brighton.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

LjULBERT for Quality Surplus Speakers. All
Music Lovers should write for List of amazing

bargains. Prices fiout,'Sial brand new. Made by best
known British maker.-Hulbert, 6, Conduit Street,
W.1.

MISCELLANEOUS
FOR SALE.-ROTARY CONVERTER. El6etro-

dynamic in silent cabinet with. filter. 215 D.C.
to220 A.C., .546 amp, 120 watt, 50 cycles, £5 10s. Od.-
Blake's EnOneering Works, Love Lane, Mitcham.
Tel. : 3894.

ELECTRADIX
BATTERY CHARGERS for A.C. Mama, 200 to 250 V. 50 cycles.
Metal Rectifier Typos,,all with Steel Cases, double -wound trans-
formers, full -ware inetril rectifiers. Circuit meters, voltage regale,
tors, charge rate adjusters, etc.
220 WESTINGHOUSE RCG7, new, 2 -circuit Charger, sloe
12'x 14" x Dr, for 50 cells at I amp. and 25 cells at 2 amps. Latest
design. Handles up to 300 cells a week at good profit. Sale £12 55,
MODEL R. WESTINGHOUSE CHARGERS, single circuit, wall
type, 9' x 10' x 11', 2:30 V. A.C., for 18 cells at # amp. D.C. Sala
£5 10s. Ditto, larger model, for 280 V. 250 mA. output, size
10"x 12'1124", 27 10s.
Another R. Type for 200/250 input, with outputs of two 55 volt

amp. circuits, as new, 22' x 121"x 7', 27 10s.
11 kW. BULB SETS. Hero are a couple ol,hIg 1 -circuit Rectifiers
in plain eases, CA models, big smash to supply a 1 h.p. D.C.
Motor off A.C. Mains, 230 V. A.C. to 220 V. D.C. 0 amps., with new
bull. Sale 215.
212 PHILIPS :3 in 1 Trade Charger for GO cells, with 30 volt 6 amp.
bulb, new, 9" x 9' x 15". Sale 26 10s.
75 -WATT G.E.C. 230 V. A.C. to 230 V. D.C. Full Wave Vaire
Rectifier. £210s,
AT THE OTI1ER END. We have new 10 -watt Chargers, 230 V.
A.C. to 2 V./0 V. 1. amp. D.C. for WI-, and A.C. Trickle Chargers
for H.T. and L.T. cells for 37/6. Car Chargers, 7716.
HOME RECORDING. Tracker Set fitted Cutler Pick-up and
Diamond Recording Needle. Ready to attach to any radiogram.
Sale 27/6. Usual price, £4.
Learn Morse at home. Cheap Home Learner's set, complete with

battery and burner, on walnut base, 4/6.
1,000 other Bargains in Nem Sole List " 5'," Past Free.

ELECTRADIX RADIOS
218, UPPER THAMES ST., LONDON. E.C.4

Telephone : Central 4611 _ _

e GUARANTEED

NEW TYRES A1 TS0ORT0EDIVIMTKEE1

by well - known makers, New Mantis.'
own wrappers. Sent on 7 days approval
against remittance or C.O.D. (except
Ireland and Channel Isles). If required
Carriage Paid send 1'6 per tyre extra -
Giants 2/6 per tyre extra or FITTED FREE
at our depots.

New ,SItly. New VII ly.
Tyres, Coed Tyres Used

26,350 12'6 812 29,525 27/6 111-
27x400 15.61 91- 50,525 27/6 11'-
27,440 17/6 10/- 28,530 27/8 12'-
30,450 22/6 11/- 10,5 2216 2.5r-
26,473

1

22/- 1 11/- 82x6TT 47/6 65i-
:40,173 22/6 111- 32,0110 55/- 05,- AUSTIN

29v500 21/6 1116 I Pisa 551- IEVEk
"otuas100500 22/6 11 0 l '31,7 551- 40,- 4:Zarsto

Other Sizes pro rata- Tubes and cheaper I'365...,,,ZU.

6
tyres-prices on application. SEND FOR 54

General Motor & Two Co., 51191, Qaeen St.,

,S52pp. PRICE LIST FREE. 54,,,N,
2'z

Loudon. W.B. B/rerside.. 6388 CIO 111.0.
170, Gray's Ian Road. 'Phone: Terminus 4429 (5 lineth.

NEW STARTER &
LIGHTING BAT-

TERIES.
By well known
mallets (Guaranteed
2 years). All types
supplied. Des-
patched fully
charged and ready
for use at 2/- 0 Volt
and 3/- 12 Volt.

A SNIP
Our latest. purchase, G.E.C. AC/DC Mains 3 valve
Sets. Complete with 3 Osragn Valves in Bakelite
Cabinet with Moving Coil Speaker. Ready to plug
Into any mains, universal voltage. Brand new in
scaled cartons and fully guaranteed. Our Special
Price, 75/- (listed at 15s.). Cash with order
or Deposit and balance C.O.D.
G.W. Radio, 7, Chapel St., Lamb's Conduit St.,

London, W.C.1.

OSBORN (for) RADIO CABINETS
BOX BAFFLES, SPEAKER CASES, SUPER
ACOUSTIC BAFFLES. SPECIALITY, TEAK
CASES FOR COLONIES, IN SECTIONS OR

FINISHED READY FOR USE.
ILLUSTRATED CATALOGUE MEE

CHAS. F. OSBORN,
GLEBE SAW MILLS, GLEBE ROAD, DALSTOR,

LONDON. E.S.
Tel.: Cli6,4. 4184.

FREE ADVICE BUREAU
4 COUPON i

i
s

4

4
4

4

. ............1

This coupon is available until April 18,
1936, and must be attached to all letters con-

taining queries.
PRACTICAL AND AMATEUR WIRELESS,

11/4/36.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

BIG RADIO SALE
60-75% REDUCTIONS ! VALVES FREE!

BUY NOW at the lowest prices in Radio. Big new
10 -page catalogue mailed by return for 3d. stamps

post free. Free of charge, matched valves arc being
included during sale with each of our famous "Air
Cub" and "Little Scout" 110111e r0114 ruction kits.
Every kit sealed,. eompleie with metal chassis, dia-
gmins and all sundries. Finest finality emnymenis
throughout. "sir Cub'' Short Want (i:1--'22, 20-55
metres switched) hand -spread, 12,M. 111 -wave (13-2,000
It.), 18/6. "Little Scout." super Short wave band,
spread three (1:1-22, 211-35 nictres),All-wave
(13-2,000 tn.), 31/0. Continental Super Three (IS0-
2,000 in.), 15/0. (Post on all kits, 1/-.)

6VALVE SUPERHET KITS FOR £1

and hundreds of component bargains.
COMPLETE kit matched superhet components -

with diagrams, including
drive, calibrated. The complete kit Mr battery mem-
Don, worth pounds, while clocks last, 20:-. Heavy
metal chassis ready drilled, 7/6. Valves, 21,-. Carriage
1/ti.
SECURE one of these imprceedenled bargains now

while stocks last and secure oar amazing new
money -saving catalogue by return.Hundreds of bar-
gains and the lowest prices that have ever been avail
able to the public. Terms cash or C.O.D, Lmnl )!ale

i.orders to Heart ()Mee, Fling's Arad Yard,
Coptic Street, New Oxford Street, London,

W.C.1.
ANGLO-AMERICAN RADIO TRADING COMPANY.

MISCELLANEOUS

SHORT WAVE on a crystal set. Full building
instructions and crystal 112 post pald.-Itadionmil,
Tanworth-ln-Arden, Virarwickshire.

REPAIRS to Moving Coil Speakers, Cones and Coils
fitted or rewound. Fields altered. Prices

Quoted including Eliminators. I, md-speakers Re-
paired, 4/... L.F. and Speech Thin -formers, 4 Post
Free. Trade invited. Guaranteed. Satisfaction.
Prompt Service. Estimate.; Free. L.S. Repair Service,
5. Balliatu Grove, London, S.W.12, Battersea 1321.

v/ANTED, good modern radio sets, parts, etc.,
spot rash pant ; exchanges bring or send.-

University Radio, Ltd., 142, Drummond Str, et,
Euston, London, N.W.I.

D ERT F; X111 ES ANDTANT.tusEits.-" Tbe
Strand Problems Book " is the iinest collection of

nuzzles of all kinds ever as,,somed, mat imolai mai,
rcodraphical, literary--acrosties and ruder, by W. '1'.
Williams Cralitalusi and C. II. Savage. Only 3s. 134,
net from all I lookiell0r4.---t ;14.rve Nem iirs Ltd.
'1-11, Southampton Strisd, Strand, Loma oil. NV .F.2.

EVERYMAN'S WIRELESS BOOK, by F. J. Mahon,
3s. (Id. net. An invainaltio book of nderence

explaining the (iteration, upkeep and overhaul of all
types of wireless receiver. 200 Illustrations. From
all Booksellers and Newsegents.--Ceortre Newnes,
Ltd., 8-11, Southampton Street, Strand, London,
W.C.2.

TELEVISION.-Newrics Television and Short-
wave Handbook, by F. J. Grimm, deals authori-

tatively with Scanning Bru nis, Mirror
Screws, Discs, etc.), I's; col 1.151111m, The Cathode -Rey
Oseillograph, how to i 11 short-wave and Vitra-
short-wa ve Receivers_ Fully UM r:- ted. 3s, (hl.
From your bookseller. ---tie. N cWrIleF. Ltd., 8-11,
Sunnis inpton Street, Strand, London,

THE PRACTICAL moTottisrs ENCYCLOP.E-
DIA, by F. J. Ca111111, :1,,, lid. MI. A lucid

exposition of the principles, upkt-ep and repair of
every part of the car. 442 illustrations. From book-
seller's everywhere.-George Newlics, Ltd., Ii -I I,
Southampton Street, Stratal, Loudon, W.C.2.

ADVERTISEMENT INDEX
Aircra ft Products, Ltd. ..
Bulain. A. F, and Co., Ltd. .. .. III
Cossar, A. C., Ltd. .. !ma, Front Cover
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G. W. Radio .. .. .. Inside Back Cover
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Holmes, H. W. - - .. 115
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Peto-Scott Ca Ltd. .. .. ..109
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This £20 car can be built
by any amateur. It is

reliable, ,capable of 50 miles per hour,
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GEARBOX

and over 65 miles per gallon. The
construction, has been simplified to
avoid fitting, turning and brazing.
YOu can build it if you follow the
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This illustration shows in
detail the general layout
of the various units. Note
the simplicity of the rear
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TELEVISION
EVERYMAN'S WIRELESS BOOK

With
200

Illustrations

By F. J. CAM M (Editor, " Practical and Amateur Wireless,"'etc.)
A Radio Consultant for the Listener? Expert and Amateur Constructor, explaining the Operation, Upkeep and
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he NEW

14/174

SIMPLIFIED CONTROL

e One knob for Tuning
s One knob for Volume
111 One Switch

OSSOR
A.C. MAINS

iSUPER-FERRODYNE'
de tie CONSOLE

RADIOGIRAM
In this particularly handsome floor
console cabinet is housed a receiver
incorporating the latest developments
of the " Super-Ferrodyne" principle-
further improved by simplified control.
Fitted with 8° Concert Grand Ener'
gised M.C. Speaker it does full justice
to both radio and records. Ask to hear
both at your usual wireless shop.

pectetcattau
TRIPLE TUNED BANDPASS

With Cossor A.C. Mains Valves as follows Variable -Mu
Screened H.F. Pentode, H.F. Pentode Detector, and
directly -heated Power Pentode Output. Full Wave Rectifier.
Super Selective Iron -cored Coils. Mains Energised Con-
cert Grand Moving Coil Loudspeaker of the latest type.
Single knob tuning ,illuminated detachable Full -Vision Scale
calibrated in wavelengths and station names. Combined
"on -off," wavechange and gramophone switch. Tone
Control. Silent -running Induction Motor, turntable to
take up to 12 in. records, speed regulator, fully automatic
stop, high-grade pick-up and arm. Combined Volume

- Control for radio and gramophone. Handsome inlaid
walnut cabinet of modern design, 36. in. high, 171 in.
wide, 151 in. deep. Complete with sockets for extension
loudspeaker. For A.C. Mains only, 200/250 volts (adjust-
able), 50160 cycles.

PRICE I GINS.
I -fire Purchase Terms:

12 months : 3o'- deposit and 12 payments of 28/3
18 months t 30i- deposit and IS payments of 20/ -

These prices do nor apply in I.F.S.

To A. C. COSSOR LTD., Melody Dept.,
Highbury Grave, London, N.5.

Please send me free of
charge, literature giving
full particulars of the
new Cossor A.C. Mains
" Super-Ferrodyne " de
luxe Console Radio-
gram Model 537.

L.189
THIS COUPON

Name

Address

PRA+ !. 78.4 26

S FULL DETAILS
M 8735
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ROUND the WORLD of WIRELESS
Quarterly Dutch Changeover
FROM April 1 the Dutch studios ex-

changed transmitters for a period of
three months. During this period the pro-
grammes of the A.V.R.O., V.A.R.A., and
V.P.R.O. programme companies will be
transmitted through Hilversum 2 on 301.5
metres (995 kcis) ; the K.R.O. and N.C.R.V.
radio entertainments through Hilversum 1,
on 1,875 metres (160 ke/s). Both are high -
power stations.

More Sponsored Concerts ?
ALTHOUGH rumours are current to the

effect that a proposal is to be put
forward to the House of Keys (Isle of Man)
in respect to the installation of a broad-
casting transmitter in that island, for the
purpose of supplying sponsored concerts,
it is more than doubtful whether the scheme
will mature.

Scotland Yard's- New Wireless Station
WORK on the construction of the

£10,000 police radio transmitter
now being installed at Grove Park (Camber-
well, S.E.) is rapidly nearing completion
and it is hoped to carry out tests by early
May. Through this channel, communica-
tion will be made possible between Scotland
Yard and some 500 wireless -equipped motor-
cars patrolling London and its suburbs.
It will also act as h direct link with other
similar stations to be installed in provincial
areas.

Radio Programmes in U.S.A.
IN 1925 there were 566 broadcasting

stations in the United States of America,
with a total output of 1211 kilowatts ; ten
years later the number had increased tc
637 transmitters giving a gross output of
2,685.75 kilowatts. As the power of several
stations is to be increased shortly, it h
expected that by the end of this year the
kilowattage will be in the neighbourhood
of 3,000.

An Elusive Station
IT will be a difficult matter to tune it

Jerusalem broadcasts, as although the
transmitter is rated at 20 kilowatts, the
channel used is 449.1 metres (668 kc/s),
frequency shared with the B.B.C. Nortl
Regional station. Moreover, temporarily
transmissions will only be made fronr
G.M.T. 15.30-20.30.

U.S.A. to Relay Vatican Broadcast
THE Columbia Broadcasting System will

relay from Rome on April 12th the
Pope's Easter Blessing, which will be trans-
mitted over the entire C.B.S. network,
including the short-wave stations.

High -power Station for London"?
TO improvereception of the London

1 Regional broadcasts, there is 'every
possibility that a new and more powerful
transmitter will be built in the course of
1937. So far, the Lucerne Plan has limited
the power of stations on the medium -wave
band to 100 kilowatts, but interested
nations are disposed to think that this
power should be raised-and the matter
will be discussed at a future conference.
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International Broadcasts
FOLLOWING the world broadcast to be

carried out by the U.S.A. on Septem-
ber 20th, in accordance with arrangements
made at the recent Paris International
Short-wave Conference, the Argentine
Republic will carry out a similar trans-
mission in February, 1937, when the
Argentine Tango Congress is in full swing
at Buenos Aires.

U.S.A. Time Signals

SO
far official time signals have not been
broadcast over the N.B.C. or Columbia

Networks ; in future, however, the N.B.C.
will give the Arlington Time Signals daily
for thirty seconds at G.M.T. 16.58. They
will also be transmitted by the short-wave
stations in operati6n at the time. Eastern
Standard Time is five hours behind G.M.T.

Modern One -mast Aerials
MUCH of the improvement in reception

of foreign broadcasts lately has
been due to the fact that many stations
have replaced their horizontal aerials by
single -mast aerials. The new Lisburn
transmitter near Belfast has a mast 475ft.
high, and its success may induce- the
B.B.C., if authority can be obtained, to
erect a similar aerial system at many of
its other stations. At Brookmans Park,
London, permission was only granted to
install 200ft. masts, in view of possible
risk to aeroplanes.

An Unfortunate Loss
IT is very regrettable that the B.B.C. have

been unable to take advantage of the
experience which has been acquired by
Eustace Robb. He was television producer
in the days of the thirty -line service which
terminated so abruptly in September of last
year. Although faced with great difficulties
and hampered by lack of funds, he was
instrumental in building up a really first-

!. class low -definition programme within the
limits set by the scope of the mirror drum
equipment, and -the relative coarseness of
the resultant pictures. It was thoughts
that his knowledge of television produc-
tions would have been of considerable
value, at least in the early days of the high.
definition service, but apparently satis.
factory arrangements could not be made
between Mr. Robb and the new television
section under Mr. Cock, so the programme
side loses one of its pioneers.
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111) OUND the WO
Television in U.S.A.
IT is expected that the R.C.A. Experi-

mental Television transmitter which
is being installed on the summit of New
York's highest skyscraper, The Empire
State Building, will be brought into
operation on or before July 1st. Moreover,
in order to accelerate the progress of tele-
vision in the United States, a coaxial cable
is to be constructed by the American
Telephone and Telegraph
Company between New ,York
and Philadelphia.

Tax on Foreign Pro.
grammes

THE
French Chamber has

passed a Bill whereby the
State will collect, as tax, 25 per
cent. of the moneys paid to any
station in France broadcasting
sponsored programmes in a
foreign language. A portion o
the income derived will be used
for the subsidy to French theatres
and other places of entertain-
ment.
New Interval Signal

THE
Saarbruecken (Germany)

broadcasting station on
240.2 metres (1,249 kc/s) - the
channel previously used by Nice-
Juan-les-Pins (France) - has
adopted as a signal a short
excerpt from the patriotic song :
Deutsch ist die Saar. The station
is now working with a power of
17 kilowatts.

Palermo Joins Rome Net-
work

FOLLOWING the completion
of the special pupinised cable

connecting Palermo to the
Italian capital, the Sicilian
station has now been included in
the Southern network, and will
exchange programmes regularly
with Rome, Naples, and Bari.

The Dance of the Cuckoos

THE
P.T.T. Nice -Corsica high -power

station has been using this melody
to identify itself to its listeners. In future,
it will broadcast during intervals, in the
programme a well-known aria : "Knowest
Thou the Land," from the opera "Mignon."'

How it is Done in Germany
WHEN Chancellor Hitler recently broad-

cast a speech at Munich, in order that
the audience of 100,000 people on the
Theresienwiese should hear every word,
200 powerful loud -speakers were installed.
To connect these with -the amplifiers near
the speaker's platform, some fourteen miles
of cables were used.

Royal Marines Band

THE
Band of His Majesty's Royal

Marines, Plymouth Division (by per-
mission of Brigadier H. C. Pope),. conducted
by Captain F. J. Ricketts, Director"Of Music,
Royal Marines, will broadcast on April 16th.
Vera Mina, (soprano) will be the soloist.

The Musician at the Gramophone
ASERIES of broadcasts under the title

" The Musiciari at the Gramophone"
was given last year by Leslie Heward
it is being resumed this spring with a num-
ber of different musicians, of whom the
first, on April 16th, is Eric Blom, the music
critic of a Birmingham newspaper.

LD of WI
INTERESTING and TOPICAL

PARAGRAPHS

Troise and his Mandoliers
THIS popular band will be heard in a

Variety programme to be broadcast
from the Palace Theatre, Plymouth, on
April 16th.

A DOUBLE ATTRACTION

ELESS (contd.)
the broadcast from the Midland Regional
on April 17th, a variety bill will be preceded
by some account of the theatre's history
elicited in an interview by David Gretton.
John Robertson was one of the first owners
of this theatre, and his daughter, Dame
Madge Kendal, was associated with it.
Since 1919 the owner has been Mr. J. A.
Campbell, O.B.E., the playwright, who
had the interior entirely modernised. The

resident manager for the past
seventeen years has been Mr.
John H. Stevenson.

Miss Leonora Corbett, starring in the new picture, "Living Dangerously,"
tunes in some music on her Cossor radio set.

Variety of Theatres

THE
Empire Theatre, Peterborough,

had its first broadcast in November,
1933, and has had about a dozen since. In

tI

A New Revue
ON April 18th Martyn C.

Webster will produce a
radio revue entitled " Song of
Spring," which will have had an
afternoon performance on the
previous Thursday. Charles
Hatton has written the book
and lyrics, and the music is by
Michael North. A lugubrious
reporter is sent out by his
News Editor to get a " story "
about spring, and after each
attempt at catching the right
note and the full human inter-
est, returns to the office. There
is a surprise twist in the last
scene. Reginald Burston will
conduct the Revue Orchestra
and B.B.C. Midland Revue
Chorus.

Organ Recital
REGINALD NEW, who made

his name as a cinema
organist in the Midlands, returns
periodically to give recitals on
the Burrows concert organ in
Cheltenham Town Hall. By the
way, he was a church organist
before he became a cinema
organist. In his programme for
the present recital, to be given
in the Midland Regional pro-

gramme on April 19th, is one of his own
compositions " Memories."

A Victorian Evening
NEWCASTLE goes all Victorian " on

April 25th, when a programme
designed to conjure up something of the
atmosphere of a drawing -room concert in
our grandfathers' day will be broadcast.
Popular songs of yesterday, such as " Kil-
larney," " Come into the Garden, Maud,"
and Caller Herrin'," will be " resur-
rected " by those well-known North -Bast
artists, Gwladys Garside (contralto), Hector
Hall (tenor), and Gladys Willis (piano).

A Bricklayer and His Gramophone
GEORGE LEVARNE is a Eirmiugham

bricklayer who has laid bricks not
only in different parts of this country, but
also in France, GerMany, and Russia. His
hobby is the collecting and playing of
gramophone7ecords, and he has a library of
over 250. In January he gave an illustrated
talk on " What my Gramophone Means to
Me," but as he by no `neatens exhausted the
subject then, he is to giVi second broad-
cast on April 20th, in the Midland Regional
prograinme

Fancy Free
STUDENTS of Aberdeen University will

occupy the studios for forty-five
minutes on April 17th in a programme' of
varied' entertainment. Hoots, mon,
Hoots !
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THE WESTINGHOUSE COLD VALVE
Some Interesting Facts About the Metal -Oxide Rectifier
and its Various Applications in Modern Wireless Receivers
for Rectifying High -frequency and Other Types of Current

IT is doubtful whether there is any wireless
component which has the wide field of
usefulness that is covered by the metal

rectifier, or as it is commonly referred to,
the " cold valve." The latter term is, of
course, not strictly correct, as the device is
not actually a valve, but in certain forms
it may be inserted into a wireless circuit
to carry out functions which are normally
performed by a thermionic valve, and
owing to the fact that no filament or heater
supply is needed the device is likened to a
cold valve. There are, however, other types
of rectifier in which the function is not that
of a valve, but this will be explained in its
place in this article.

The device is actually a number of metal
discs clamped together and prepared in
such a manner that a current will only
flow in one direction. In other words the
device acts exactly as a crystal in the
ordinary simple crystal set, and any alter-
nating current applied to it becomes
rectified, but not smoothed. Thus, in the
majority of circuits it is necessary to
include some smoothing arrangment after
a metal rectifier, but the extent of the
smoothing and the best arrangement will
depend upon the circuit.

The H.T. Rectifier
In the commonest form this type of

rectifier is made up to form a large unit
which is connected in the H.T. supply
from an A.C. mains transformer and it
rectifies the A.C. supply in order to provide

An instrument type of rectifier.

the necessary direct current to operate the
valves. The rectifier may be connected in
three different ways, either as a half -wave
rectifier, in which case a low output is
obtained, in a voltage doubler circuit, or
in a bridge circuit. It is not proposed to go
into the merits of the various circuits here,
but merely to show the applications of the
device.

The rectifier may be obtained with many
different ratings and may be used for high -
voltage supplies or for low voltages, such,
for instance, as battery chargers or trickle
chargers, where the output is only of the
order of 2 volts or so.

H.F. Rectifiers
In recent times, however, the general

design of this type of rectifier has been
improved and very small models have been
made up of such a nature that they may
be used at high frequencies, and it is this
type of rectifier which first gained the name
of the cold valve. The trade name applied
to it is the Westector, and it is obtainable
in several different patterns, designed for

By W. J. DELANEY
use under different circumstances. Its most
useful application is as a second detector
in a superheterodyne receiver, and it is.
necessary to select the correct type accord-
ing to the intermediate frequency which is
being employed. Thus the type W is
intended for use on frequencies from 100
to 200 kilocycles, but at higher frequencies
the type WX should be employed. In the
normal circuit the rectifier is connected to
act as a half -wave rectifier and in this
respect it resembles a diode valve, but it
is possible to employ a full -wave rectifier,
although there are no advantages to be
gained from this arrangement.

A.V C. Circuits
In addition to its use as the second

detector it is also possible to employ the
Westector to rectify the H.F. currents in

This is the popular high -frequency rectifier or
cold valve.

order to employ the automatic volume
control arrangements, and again a single or
a combined Westector may be employed
for half -wave or full -wave rectification. To
enable maximum performance to be
obtained the separate components of the
Westector may be used in place of the
special combined component, and in an
ambitious circuit three of these rectifiers
may be employed together in order to
carry out the functions of
second detection, delayed
and amplified A.V.C.
Some circuits were given
in last week's issue.

Battery
Economy

Another use
of this same
type of recti-
fier is seen in
the so-called
battery econo-
mising circuit,
where the
Westector i s
included in the
anode circuit of the
output stage in order
to reduce the total
anode current con-
sumption of a high -
efficiency pentode
valve. This produces an effect
similar to that obtained in a
Class B or Q.P.P. circuit,
where the anode current varies
with the strength of the
signal. This is carried out
by reason of the fact that the
bias applied from a normal
grid -bias battery is much

greater than is required by the valve, but
the Westector is connected through a
resistance network to the biasing circuit.
A portion of the signal voltage at the anode
is then applied to the Westector and this
is rectified and applied to the bias circuit
in opposition, thus reducing the bias. The
larger the signal voltage the greater the
reduction of the applied bias and conse-
quently the greater the anode current.
In this manner practically any type of
signal may be handled without distortion,
but the anode current drain on the H.T.
battery is kept low.

High -voltage Rectifiers
For special circuits such as will be

required for television apparatus utilising
the cathode-ray tube, special types of
rectifier are now obtainable capable of
delivering up to 7,500 volts.

The advantages of all of the above -
mentioned types of rectifier are long life,
with practically no risk of damage provided
the connections are correctly made, and
no additional drain on the supply to the
receiver or equipment in which the rectifier
is employed.

Instrument Types
A final form of this unique device is

found in the small unit which is designed
for incorporation with a small meter in
order to enable it to measure sources of
alternating supply. Thus, an ordinary
milliammeter may be made up with one
of these units, and with various shunts and
series resistances, so that it may read any
value of voltage or current on either a
direct or an alternating supply. The
rectifier for this purpose must be chosen
according to the meter with which it is
employed, and there are three types rated
for 1, 5 or 10 milliamps

The larger type of rectifier as
used in an H.T. battery elimi-

nator or mains unit.
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THE exact position of television at the
present day is not easy to define,
owing to the reticence of the com-

panies engaged on its development in dis-
closing complete details of their up-to-date
equipment either at the transmitting or
receiving end. Certain facts have been
made public, however, and the whole situa-
tion can, therefore, be summarised by
collating this data.

Structural Alterations
It is now over a year since the Television

Committee presented its report to the
Government, and although the suggested
rate of progress, as judged by the initiation,
of the first high -definition television service,
has not been followed, the recommendations
as laid down by that Committee have been
observed. First of all, the B.B.C. were
charged with taking the service in hand,
and what was regarded in the early days as
something savouring of marked opposition
to its growth has now manifest itself as a
whole -hearted co-operative effort. After
a very long investigation, the Alexandra
Palace was chosen as the site for the
studios, television scanning equipment, and
ultra -short-wave radio transmitters (one for
sound and one for vision). The structural
alterations entailed in converting this
mid-Victorian North London rival to the
South London Crystal Palace have been of
a very wide character, especially in con-
nection with the tower which had to accom-
modate the tall mast, which in turn had as
its termination the double -tier arrangement
of aerials. The early foundations had to
be reinforced, a somewhat tricky job for
the workmen engaged upon it, but at the
time of writing the scaffolding surrounding
the tower is almost removed.

The Aerial System
The next task is to surmount this tower

with the mast, for the mast has already
been completed in sections ready for
assembly. This should take about four
to six weeks, giving finally an aerial
system of special design towering some

600ft. above sea level. A specially matched
feeder system .has been designed to ensure
that the cage array of aerials will propagate
with equal strength, and so give a signal
distribution as near equal at every point
of the compass.

The B.B.C. are themselves responsible
for this part of the equipment, and also
with the structural alterations inside the
section of the Palace, which is to be accom-
modated, these alterations being made to
meet the requirements of the two companies
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responsible for the television equipment.
The ultra -short-wave radio transmitter
for broadcasting the accompanying sound
is the entire responsibility of the B.B.C.
engineers, but the control and sound -
conversion apparatus (microphones, ampli-
fier racks, correctors, etc.) are being made
by both the Marconi-E.M.I. and the Baird
companies. In addition, each company is
building and supplying its own ultra -short-
wave radio transmitter for the vision signals,
together with the modulation amplifiers.

The Radiated Signals
Under the general supervision of the

A corner of the G.E.C. Research Laboratories at Wembleu, showing a cathode -rag tube being
exhausted.
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B.B.C.'s Television Directior, Mr. Gerald
Cock, the Baird and E.M.I. companies will
radiate the signals from their own particular
system on alternate weeks ; three one -hour
periods daily-afternoon, early evening,
and late evening-being proposed for the
initial stages of the service. The exact
nature of the signals which are to be
radiated, together with technical data
concerning the proportion of total modu-
lation allotted to the synchronising and
vision signals, picture proportions, extent
of line definition, method of scanning
(sequential or interlaced), and pictures per
second, were described fully in PRACTICAL
AND AMATEUR WIRELESS dated October
5th, 1935.

Each company employs quite a different
method for generating the television signals,
for in the case of the Marconi-E.M.I.
company the Iconoscope seamier is to be
used, the camera equipment being named
the Emitron. The principle on which this
operates is by now quite familiar to readers.
The Baird company, on the other hand,
use both mechanical (disc scanning) and
wholly electrical (image dissector tube or
electron camera) scanners, and, according
to reports which have already been published
in the Press, three types of scanners will
be installed-namely, spot light, tele-eine
and intermediate film, all of which will no
doubt employ disc scanning. It is learned
that the pictures which have been shown
when using the tele-ripe equipment are
remarkably clear and possess considerable
detail. According to one writer who
witnessed a demonstration, the pictures
were the best yet seen and worthy of the
best programmes the B.B.C. can devise.
The scanning disc is driven at 6,000 revolu-
tions per minute, while the apertures
located on the circular scanning trace are
very minute.

The complete. equipment of, both com-
panies when installed at the Alexandra
Palace (so far only a few -of the machines
for supplying the electrical power have
been delivered to the station, although
further deliveries of other apparatus are
expected shortly) will be capable of trans-
mitting a wide range of programme subjects
which will give full rein to the ingenuity
of the B.B.C. director. Excerpts from
talking films or trailers will be featured,
talks on subjects of national or domestic
interest, revues, dance bands, variety
turns, indoor or outdoor sketches, or small
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plays, etc., will all come within the ambit
of home television pictures, so that not
only will novelty appeal be a predominant
factor, but also the more important one of
sustained entertainment value.

Receivers
On the receiving side it is an open

secret that many manufacturers are con-
centrating their energies on perfecting
satisfactory sets which will be relatively -
simple to install and operate in those
localities which come within the range of
the radiated signals. It seems a foregone
conclusion that the sets will be whblly
electrical in character in order to meet
the present standards of picture definition
(a minimum of 240 lines per picture) ;
that is to say, they will incorporate the
cathode-ray tube as the picture reproducer.

These tubes, originally proposed for this
purpose by both Campbell Swinton and
Boris Rosing just twenty years ago, are
now being produced specially for television
purpoies, and the best have a screen
composition which gives a brilliant black -
and -white picture. The largest have a
screen diameter of Mins., permitting a
picture size of at least 12ins. wide by 9ins.
high. This contrasts very favourably with
the 2ins. by lin. of the early 30 -line disc model
receivers, which, although cumbersome,
achieved a considerable measure of popu-
larity. The electrode assembly and focusing
adjustments are being simplified, while it
is stated that the life of these tubes will
be at least 1,000 hours. They need a
relatively high voltage to operate them -
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sometimes as high as four or five thousand
volts-but the unit employed for this
purpose delivers only a very minute current,
so that it can be protected very readily
from any possibility of shock. In any case,
the user will not have to touch the tubes'
auxiliary equipment when in use any more
than he would fiddle about inside a mains -
fed radio set while the current was switched
on.

Operation
In using the complete sets no difficulty

will be experienced for, although dual in
character-that is to say, the cabinet will
house both a vision -receiver chassis and
a sound -receiver chassis to line up with the
double -signal radiation-the controls to
be handled by the operator are quite simple.
First of all there is tuning. Only one
station will be in operation at the start,
so there is no question of ether search, and,
as the wavelengths to be employed for both
sound and vision have now been definitely
decided upon-namely, 7.23 metres for the
former (41.5 megacycles frequency), and
6.67 for the latter (45 megacycles frequency)
-it will be possible to gang both the tuning
condensers for the sound and vision sets
if such a course is felt desirable.

Two other controls are for raising or
lowering the level of the sound from the
loud -speaker to suit room size and environ-
ment, and for adjusting the degree of gain
or magnification in the vision set according
to the distance of the receiver from the
transmitter, coupled with the position
chosen for the receiving aerial. Then it

Above is seen the sound racks, control desk, and check
loud -speaker, whilst on the left is a dose -up view of the
arc lamp, optical system, and disc scanner for one of the

Tele-cine scanners.

will be an advantage to be able to adjust
the degree of focus of the lines of light,
building up the picture so that the detail
is clear and clean-cut. Any blurred or out -
of -focus effect will mar the picture just the
same as with any optical system or camera.
In addition, the degree of brightness is
another factor which should be under the
control of the user in order to satisfy in-
dividual requirements. Finally comes the
question of contrast, whereby it is possible
to secure at one extreme .a relatively harsh
black-ancbwhite picture, or at the other

(Continued on page 133)
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THE CHOICE AND
USE OF cAIETERS
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I A Brief Review of Some of the Better-known Instruments of
Both Single- and Multi -range Type - By FRANK PRESTON

ARELIABLE meter is an absolutely
essential part of the experimenter's
equipment, for without it all tests

must be the result of guess -work. The
question which arises, however, is what
kind of meter should be chosen, and how
much should it be necessary to pay in order
to obtain one of sufficient accuracy for the
purpose. A good deal must essentially
depend upon how much the purchaser can
afford, as well as upon the extent to which
it is hoped to pursue serious experimental
work.

There is no doubt that a multi -purpose
instrument, reading milliamperes, amperes,
volts and ohms is desirable, but it is far
better to purchase a high-grade milliam-
meter than a cheap and unbranded
multi -range affair. If accuracy is the first
essential-and it is when anything in the
nature of research work is proposed-and
when the outlay must be limited to, say,
thirty-five shillings, a high-grade milliam-
meter cannot be bettered. It will be of the
moving -coil type and will be accurate to
within about 2 per cent. This instrument,
although actually a milliammeter only, can
be used with the addition of shunt and series
resistances to read amps., volts and ohms
simply by buying or making suitable resist-
ance units and connecting them as has been
described in previous articles in this journal.
Generally, it will be found best to obtain a
meter with a full-scale deflection of 5 milli -
amps., and with a large -diameter scale
which is easy to read.

If still more accuracy is required it will be
necessary to pay two pounds or so, and for
this sum a degree of accuracy within
approximately I per cent. is to be expected:

D.C. or Universal
The above details assume that the meter

is required for measurements of D.C. only,
since if it is necessary to measure A.C. as
well a more expensive article must be
obtained. This is because the two -purpose
instrument must contain a rectifier which
can be brought into circuit when dealing
with A.C, and also a resistance device for
compensating for the difference between
A.C. and D.C. readings. In consequence,
an average price for a first grade instrument
is something like four pounds. In general,
however, universal -current meters are made
only in " multiple " types that is, the
meters are designed to include a switching
system whereby various current and voltage
readings can be taken. One of the best-
known of these multiple -range universal
meters for measuring current, voltage and
resistance is the Universal Avometer, and
this costs twelve guineas, although there is
another universal instrument by the same
makers, known as the Universal Avominor,
which costs only five pounds. The latter is
extremely good, and is sufficiently accurate
for nearly every purpose, but has fewer
ranges than the larger instrument and is,
naturally, not made to such an extreme
degree of accuracy.

The Avo Meters
There are two other popular multi -range

meters made by the same firm, these
being for D.C. only, and known as the
Avometer and Avominor ; they are made
to the same degrees of accuracy as the others
mentioned above, and are priced at eight
guineas and two pounds respectively. The
smaller instrument is to be particularly
recommended to the amateur, whilst the
larger is recognised as a standard part of the
equipment of the radio test engineer.

All of the Avo instruments are made to
read current, voltage and resistance by the
rotation of a switch, or by the use of alter-
native socket connectors.

Inexpensive Eight -range Instrument
Other combination instruments which

we have tested and found to be eminently
satisfactory for either experimenter or
service man are the Fife° Rotameter and
Radiometer, the Ferranti (various models at
prices from five pounds fifteen), the Wearite
(several types), and the Sifam. This short
list is by no means comprehensive, and
there are several other makers of high-
grade meters. Of those mentioned, the
Fife° Rotameter is of particular interest in
view of the rather unusual and ingenious
method incorporated for changing from one
range to another. There are eight scales
mounted on a rotor of octagonal section,

A useful low-priced meter from the Teisen
range.

and is provided with test cords and croco-
dile clips as well as necessary shunts ;
additionally, it is complete with neat
protecting pocket case.

In the Wearite range particular interest
attaches to the Multimeter, which is
suitable for either A.C. or D.C., has ten
ranges and reads current, voltage and
resistances from 100 to 2,500 ohms, and
200 to 500,000 ohms. Like other meters
designed for resistance measurement, it is
fitted with a self-contained dry cell which
has a very long life. Additionally, and this
applies to all of the higher -priced instru-
ments, it is fitted with a safety fuse which
safeguards the meter against short-circuits
which may occur due to applying the ter-
minals to a high -voltage source without
first setting the rotary switch to the correct
position. It has a scale which is 2,1 -in. in
diameter, and which is therefore very easy
to read.

The Sifam unit mentioned above is for
D.C. only, and covers nine ranges with
commendable accuracy. It is listed at
four pounds five, and is fitted in a compact
case with lid. The full-scale milliampere
readings are from 2.5 to 250, and there is

For the service engineer these meters from the Wearite range will be found invaluable.

and by turning this so that the appropriate
scale is exposed the correct shunt or series
resistance is automatically brought into
circuit. The instrument incorporated is of
the moving -coil type, whilst readings from
5 to 400 volts and from 10 to 250 milliamps
can be taken, in addition to which there is
provision for inserting a valve and testing
its filament for continuity. There is a
cheaper model of the unit with moving -
iron meter costing twenty-nine and six.

Another Useful Universal Meter
In the Ferranti range the so-called

A.C./D.C. circuit Tester is worthy of
special mention, since it can be used to
cover fifteen ranges of voltage and current,
and costs only £5 15s. It is guaranteed
within two per cent. at full scale deflection,

in addition, a range up to 1 amp. and four
voltage ranges from 10 to 500. This
instrument is not designed for resistance
measurements, but can be used for this
purpose in conjunction with an external
battery.

Single -range Meters
With regard to meters of the single -range

type there is an extremely wide range, and
the name of Bulgin is very prominent.
In this make there are moving -coil milliam-
meters reading from 1 to 200 milliamps,
and having resistance values from 100 to
.5 ohms respectively. The prices range from
thirty-five shillings for the 1 mA meter
to thirty shillings for those reading between

(Continued on page 137)
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A Strong Hint to the Railway
Companies

THE line on which I travel between
the Thermionic domicile and the

scene of my labours, if any, is a suburban
branch of the Southern Railway, and I am
wondering how long it will take the Southern
Railway to synchronise the various clocks
located at the stations at which my train
stops. The train journey is one of about
twenty-five miles, and owing to the acti-
vities of jerry builders they seem to be
erecting . stations at about every hundred
yards along that twenty-five miles stretch.
The train, of course, stops at nearly every
one of them, and the journey is propor-
tionately longer in time. You must do
something to while away the time, and as I
happen to possess a very accurate watch,
for horology has been one of my hobbies
for many years, I have developed the habit
of checking the station clocks against
Greenwich Mean Time, to which my watch
is set. My watch has a rate of about five
seconds plus or minus a month, and I take
it that most members of the public now set
their timekeepers by the six pips. The
amazing fact emerges that very few of
these station clocks keep accurate time and
also that very few of them are set each day.
I know they are supposed to be, and that a
station clerk can ring up Waterloo and get
what most people now regard as a joke,

A novel tuning unit.

namely, " Railway Time," which seems to
be different from any other sort of time,
siderial or otherwise. It is a rule of the
railway companies (who are autocratic
bodies and can rim their businesses on lines
which would put' any other commercial
undertaking in the Bankruptcy Court) that
their trains are started and despatched
according to their own time, and in cases of
dispute it is their time upon which they
rely, and not the real time. This is an
anachronous state of affairs, for the public
have become " six -pip minded " and it is
really high time that the railways descended
from their autocratic throne and did the
same. One would not mind so much if
railway time was constant, but it is not.
For example, the station clock at Richmond
is often as much as two minutes fast or slow
according to Waterloo. Twickenham differs
from Richmond quite often by a similar
amount. You will find that other stations
down the line are similarly inaccurate.
What are the railway companies going to
do about it ? Nothing is more aggravating
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veleng
The B.B.C. Year Book

D° you want something really interesting
to read ? Novels may come, and

novels may go, but if you really want to
know some interesting details of the working
of the B.B.C. organisation, and of the
developments and research which has been
carried out, you should get a copy of the
B.B.C. Year Book. I had no idea of the'
interest which such a book could arouse
until I took one home the other day and
sat down to ascertain one or two facts.
This interesting book gives not only a diary
of the B.B.C. events for the past year, but
also a diary of all our national history.
I shall keep this in my bookcase, and try
to obtain all the back numbers to make
a complete file, for there will be great in-
terest in comparing the annals of each year
and comparing the developments and the
ideas which at 'one time are thought to be
right, with the changes which are after-
wards made as previous ideas were all
wrong.

An Announcers' Union

I
READ that the B.B.C. announcers are
getting together to form a sort of

trade union. Well, I have read that when
you are in a union you can come out on
strike if a member disobeys some law and
gets the sack. Therefore, I can picture
the contretemps which may arise if this

Summer offensive has started.

idea is carried out by the announcers.
Imagine one of them getting the sack for
mis-pronouncing a Czecho-Slovakian pea-
sant's Christian name, and the remainder
downing microphones in protest. But it
surely won't come to this. Extremism is
only for the few, and our golden -voiced
announcers are surely too dignified to
protest at anything, and I don't think we
need !lave any apprehension that we shall
be cut off in the middle of the News
Bulletin one evening owing to the action
of the union.

One Man's Meat
IAM glad to see that readers take up

the cudgels against each other, and the
letter which was printed on page 46 of the
March 28th issue has drawn the fire of a
gentleman at Birmingham, who has been a
wireless enthusiast since the early crystal
days, but he admits that he has a lot to
learn. He says " The more I know the less
I seem to know." He goes on to say :-

(Continued overleaf)
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(Continued from previous page)

"Some .of these so-called experts who
have probably purchased ' posh' sets on
the -hire-purchase system seem to -think
they know all there is to know about
wireless matters. It is a most extraordinary
thing; but when I want to know the mean-
ing of technical tern -is 'used in wireless, -

these so-called experts can never give me
a real scientific explanation.

" The articles in PRACTICAL AND Am -A
TEUR WIRELESS are most helpful and
enable readers to take an intelligent interest
in wireless set construction, and I trust the :

Editor will continue with his good work. .;
I still consider myself a beginner and hope
to be treated as such; Your- correspondent
complains that 50 per cent. of the con
tents are unreadable, but surely he cannot
expect the Editor to study his particUlar
wishes only, and to neglect fhOSe who are
not just content to  construct a wireless
set blindly from a blueprint.

",I am not asking for .100 per, cent,.
readable matter for my particular henefit,
but I do hope we shall get further articles
such as Resistance, Inductance, and
Capacity,' WireleSs Arithinetic,'- ,' From
Studio to Listener,' etc., etc.".

.International Relay
HE Council of the . Union decided. to

1 organise another international. relay,
similar to that of October, last; known as

Youth Sings across the Frontiers, to
be held in the second half of December
next. The details of this programme will ;

be drawn up  by a special group, which
will make its recommendations to the
Union at its summer meeting.

A number of new proposals for the
development of an international exchange
of programmes were accepted for study- in
the near future. The Council, on the
recommendation of the Legal Commission,
decided to accept an invitation to be
represented at the new Congress of the
International Academy of Comparative
Law, to be held at The Hague in: 1937.

The new Palestine Broadcasting Service
was admitted to the Union as an active
Member. The broad -casting service of the
Vatican was admitted also in the category ;

of a special member.

A valuable diary.

The next meeting of the International
Broadcasting 'Union, including the annual
General Assembly, will be held at Lausanne-
Ouchy (Switzerland) between Time 22nd
and July 1st next.

The winter meeting also includes the
first inter -continental meeting of broad-.
casters. This meeting, convened by the
International Broadcasting Union for a
study of the several problems created by
the development of inter -continental broad-
casting on short wavelengths, is being
attended by representatives of broad-
casting activity in forty-three countries,
including sixteen countries overseas. All
the continents are represented, as well as
the broadcasting service of the League of
Nations. The Presidence General of the
Conference was accented by M. Georges

Mandel, of the French Ministry of Posts
and Telegraphs. The direction of the work
of the Conference is in the hands of
M. Rambert, the President of the Inter-
national Broadcasting Union, who has the
assistance of three vice-presidents, Dr.

LJoliffe, Chief Engineer of the Radio Corpora-
' tion of America ; M. Mugica, representing
the Argentine National Association of

i Broadcasters ; and M. Kee Tsing Li, a
special envoy of the Chinese Ministry of
Telecommunication at Nanking.

Signal Interference
A T quite regular intervals the problems

.tA associated with interference in so far as
ultra -short-wave signal reception is con-

: cerned, are brought up for discussion. The
idea seems to have got abroad that vision

I signal interference is going to mar com-
pletely the pictures as seen on the cathode-;

; ray tube. This is far from the truth, and;
in any case, is a matter for individual
attention at the time of installation of th?..
receiving equipment. The worst offender
are the ignition systems of motor can
which are not fitted with suppressors
Fortunately, the range over which ths

; interfering waves can be received is quits
; small, and it therefore behoves prospective

users of television receiving equipment to
see that the aerial employed is accom-
modated as far from the road as possible.
The correct type of aerial and associated
feeder will then ensure that the results seen
(and heard) are almost, if not completely,

; free from any trouble traceable to this
I source of electrical worry. Every effort

must be made to position the aerial as high
as possible and " point " it in the direction
of the station radiating the television
signals. This will overcome screening and
ensure that the received signal is well above
the mush level. The gain or degree of
amplification in the receiving set can then
be reduced and satisfactory results accrue.
A Novel Television Scheme

;

WHEN dealing with the building up of
a picture in lines of light on the front

screen of a cathode-ray tube, it is stated in'
; general terms that the thin layer of powder,

cemented to the inside of the tube face
during manufacture, fluoresces at every

; point where it is bombarded by the elec-
t

An announcer downs microphones.

trons constituting the stream directed from
the cathode. Picture shade is brought
about by intensity modulation, whereby
the density of the electrons in the stream
reaching the screen is varied in exact con-
formation to the varying strength of the
incoming picture signal. In an effort to
improve matters a very interesting patent
has been issued which combines fluorescence,
phosphorescence, and incandescence in order
to increase the degree of visibility seen by

: the observer of the television pictures. It
is stated that the incandescent coating is

; made up from finely divided carbon which
may or may not have platinum black added
to it. This is carried by a form of lattice

I or mesh which is just slightly removed from
the fluorescent material in order to counter
the effects of over -heating.
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IMPORTANT PRICE

REDUCTION
The price of W.4, W.6 and W.X.6
Westectors has now been reduced to

5'

But, of course, just as efficient and permanent as they were previously.
Westinghouse half -wave type Westectors have, owing to their increas-
ing demand by home constructors requiring distortionless detection and
efficient A.V.C., been reduced in price. Whether you run a " straight "
set or a superhet, you too can now enjoy the advantages of a Westector.
Write for full details to -day

Westinghouse Brake & Signal Co., Ltd., 82, York Road, King's Cross,
London, N.'.

Please send me the All Metal Way, 1936,,' giving
full details of Westectors, for which I enclose 3d. in
stamps.

Name

WESTINGHOUSE Ie)
WESTECTORS

Address Pra C. W. 17436

for Motorists, Cyclists, Hikers and Tourists
NEWNES

ROAD MAP OF LONDON
and Surrounding Country
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1. Six hundred square miles of the London area, showing the
principal thoroughfares and new arterial and by-pass
roads, with explanatory list of map references to the chief
places of interest, golf courses and other sports centres.

Scale : 1 mile to 1 inch.

2. Map of the country surrounding London from Colchester
to the South Coast.

Scale : 4 miles to 1 inch.

Every hiker, cyclist and motorist and all people who get their pleasure from
" going places " know that a good map is almost as essential as fine weather.

Since we cannot snake the weather for you we can merely wish you the best of
the sunshine, and offer you the best of maps. A good map is always a fascinating
possession. To study the way you will go is almost as pleasant as going.

NEWNES

only 216 net

From All Booksellers & Newsagents

LONDON
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A PAGE OF PRACTICAL HINTS

A Resistance Clip
EXPERIMENTERS will find this quick -

change resistance clip extremely
useful because of its lightness, and also the
fact that it can be suspended on connecting
wires in the same way as ordinary wire -
ended resistances.

(4 plllllllillll

BRASS
STRIPS.

RED FIBRE
2 X 14"x Na°

A simple resistance dip.

It consists of a length of red fibre and
two brass strips (the long lengths taken
from ordinary flash -lamp batteries being
just the right size). These are bent round
the fibre, one at each end, formed into
clips, and drilled to take screws and ter-
minals. Several of these can be made in
a very short time and will prove invaluable
where resistances have lost their connecting
wires.-C. G. Bum (Cambridge).

A Variable Crystal -holder

THE
accompanying sketch gives details

of a variable crystal -holder which I
have found very useful. It is very simple
to make and the parts can be found in the
junk box. When the large knob is turned
it turns the crystal round and also snakes
it descend. In this way the cat's -whisker
touches the whole surface of the crystal.
The smaller knob is for adjusting the
pressure on the detector, or if there are
holes in it a slight turn of the knob will
send the point of the wire into the hole.-
B. SNOWDEN (Hull).

SMALL MOB FOR
4awsr/rva CATS

10i/sA-ER PRE...Ts:Age
ON CRYSTAL.
METAL
5.772/PS

CATS Iiim/.5WER
Wouno ROUND
'Poo Ahvo
S'aeoekro

.740irftwies.

7.2604:44.,

feawrE
GLASS Tatitz

Bagel, CRYSTAL
CLAMPED efr

ro'

EtiON/TO

A variable crustal -holder with fine adjustment.

THAT DODGE OF YOURS ! I
Every Reader of  PRACTICAL AND

AMATEUR WIRELESS " must have
I originated some little dodge which would

interest other readers. Why not pass it on I,

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 AMATEUR WIRELESS,"
George Newnes, Ltd., 8.11, Southampton
Street, Strand, W.C.2. Put your name and

I address on every item. Please note that every
notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.
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A Simple Safeguard
MANY readers who use " five amp."

sockets for loud -speaker extensions
and for electric light points may have lost
loud -speakers through accidental plugging
in the wrong socket. The risk of this may
be avoided if a small block of wood is

1111111111

POWER SOCKET

Wows,/
Bcour//

PLUG

WOODEN STRIP

k WooDeN STR/P
Paws WOODEN &Lock. A
PREvENrs AUG BE/NG
hvADvErrreNny /NsERTED

A handy dodge to prevent plugging into the
wrong socket.

mounted by the power socket, and a disc
or strip of wood, or ebonite, is mounted on
the loud -speaker plug so that it will foul
the block if anyone tries to insert it. This
may be easily and neatly done with thin
three-ply wood painted black, and is much
cheaper than replacing the plugs and
sockets.-M. L. HasnuatovE (Dorchester).

Converting a Wave -change Switch
THOSE amateurs who have by them one

of those excellent " Utility " type of
switches, as in sketch, may, by the simple

THE WIRELESS ENCYCLOPEDIACONSTRUCTOR'S
By F. J. CAMM I

(Editor of "Practical and Amateur
wi,a,s.,-) Edition a/ - net

4th c /
Wireless Construction, Terms and Definitions
explained and illustrated in concise, clear

language.
From all Booksellers, or by post 516 from George
Newnes, Ltd., 8-11, Southampton Street, Strand,

London, W.C.2.

addition shown, utilise same as a combined
on -off and wave -change switch, for use in
such a circuit as that of the " Car and Radio
Portable," described in issue February 23rd,
1935, and it is for this reason the numbers
for connections agree with those for the
home-made rotary switch illustrated in that
article.

The alteration necessary is quite simple.
Make up the springy brass strip as shown,
and solder to the front plate (the spindle
being first turned to the central position)
allowing a 1/16in. air gap between the
springy strip and the two left-hand contact
strips of the switch. This is the only
addition necessary.

As will be noted from the inset, the
operation of the converted switch is
slightly different, in that " off " is the
central position, with the medium and
long -wave positions left and right respec-
tively. On rotating the spindle from the
off position to the left for the medium
waves, the two contact strips of the switch
bear against and are in turn shorted by
the springy brass strip. The long -wave
windings of both the frame aerial and
H.F. coil are thus shorted, whilst the
valve filaments are switched on. On
rotating the spindle from the off position
to the right, the filaments are again
switched on, but the long -wave windings
remain in circuit.

This switch arrangement is not in any
way meant as an improvement over the
home-made switch described in the con-
structional notes of February 23rd issue,
but is merely suggested as an alternative
for those constructors having by them one
of these commercial switches, which they
may like to convert in the manner described.
-R. L. GRAPER (Gillingham).

FLEX LEAD TO CAG NEG. 0
NOT

TO EARTH LEAD IN SET

TO FRAME
AERIAL kti)

116 AIR GAP
WHEN SET TO'OFF\
OR TO 'LONG WAVE.

SPRINGY STRIP
SHORTS THESE
TWO CONTACTS
WHEN SWITCH IS
SET FOR MEDIUM

WAVES

A method of converting a wave -change switch.
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THE LATEST ABOUT TELEVISION
(Continued from page 121)

more of a soft toning or shading in the
picture. Once adjusted, it will be appreciated
that several of these controls need not
be touched when a transmission is to
be watched, so that it is possible to say
straight away that the present standard of
reception will in no way tax the capabilities
of the user.

Those who have been fortunate enough
to witness the reception of television
pictures by radio have marvelled at the
measure of detail, quality, and brightness
of the picture, extreme steadiness due to
the remarkable improvements in syn- 
chronisation (the H.F. and L.F. synchronis-
ing signal pulses are injected into the vision
signal so as to be radiated on the same chan-
nel), and the scope of the subjects which
can be covered by the transmission.
Perfecting Details of Equipment

It is, no doubt, disappointing that the
service has been so long delayed after the
enthusiasm which followed the original
report aver twelve months ago, a delay
which has been contributed to by a variety
of circumstances. This extra time, how-
ever, has been used to good advantage by
all those concerned with television's develop-
ment, for it will ensure that the transmitting
equipment will be a very thorough job
in every respect ,and will be submitted to
exhaustive tests before the radiated signals
become " public property " and ready for
criticism. At the receiving end, too, since
an entirely new radio technique has had to
be developed (frequencies ranoing up to
at least two million cycles, free from
mutiliation by phase or amplitude distor-
tion, have to be handled by the sets designed
for this purpose), the purchasing public will
be safeguarded by the thought that com-
ponents and sets have not been rushed
prematurely on to the market to be rendered
obsolete or be found quite unsatisfactory
after a few months' use.

The outwardly apparent lack of interest
has been just a cover for the hive of
activity in the television world, and the
promised inauguration of the high -definition
service from the Alexandra Palace this
coming summer can be anticipated with
every degree of confidence. Technician
and novice, purchasers of complete sets,
or builders of home -constructed apparatus,
will be able to participate in the pleasures
associated with the new science of combined
sound and vision, and the industry as a
whole should experience a degree of success
which even the most optimistic would not
have thought possible some months ago.

Another Invention
I T is learned that a Manchester engineer

is engaged in the perfection of a tele-
vision invention which claims to make use
of a new type screen capable of giving life-
size projection. No technical details are
available, but it is said that whereas it was
necessary previously to use high-powered
illuminants for projection purposes, with
this equipment only low powers are re-
quired. An ordinary Pathescope projector
in full daylight has been employed for some
of the demonstrations. The idea is to use
this apparatus for sponsored television pro-
grammes in open spaces, halls, or even large
stores. Provided the results are quite
satisfactory this application of television
should be a fruitful source of income, for it
has a topical and novelty appeal.

TELEVISION AND SHORT-WAVE HANDBOOK
by F. J. CAMM

3/6 or 3/10 by post from
Geo. Newnes, Ltd., 8-11, Southampton Street,

Strand, W.C.2.
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Let Us Send You

This 40 -Page

Booklet-Free

It gives full information regarding various
I.C.S. Courses of Instruction in Radio work.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
I.C.S. Instruction includes American broad-
casting as well as British wireless practice. It
is a modern education, covering every depart-
ment of the industry.

OUR COURSES
Included in the I.C.S. range are Courses

dealing with the Installing of radio sets and,
in particular, with their Servicing, which to -day
intimately concerns every wireless dealer and
his employees. The Equipment Course gives
sound instruction in radio principles and
practice.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that- knowledge
which enables the salesman to hold his own
with the most technical of his customers.

Then there are the Preparatory Courses for
the City and Guilds anti I.W.T. Exams.

We will be pleased to send you details and
 free advice on any or all of these subjects.
Just fill in, and post the coupon, or write in
any other way.

==. 1.11 I=Mr MM. MOM. UM =MP

International \Correspondence Schools, Ltd.,
Dept. 94, International Buildings,

Kingsway, London, W.C.2.

Without cost, or obligation, please send me your
" Radio " booklet of information about the Courses
I have marked X

M COMPLETE RADIO
11 RADIO SERVICING
j:( RADIO EQUIPMENT
la RADIO SERVICING AND SALESMANSHIP

WIRELESS ENGINEERING
ri EXAMINATION (state which)

Name Age

Address

RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in length
and should be received First Post earls Monday
morning for publication -in the following week's issue.

DEPTFORD MEN'S INSTITUTE RADIO CLUB
THIS club has now decided definitely to cater for

short-wave enthusiasts and with its coming
session commencing April 21;t, " Shert-wave Radio "
in all its phases will be the motive, and among the pre-
sent membership are several R.S.G.B. members and
licensed transmitters, and the club is now licensed for
the use of transmitting apparatus. It is hoped, if
facilities are available, tc put a club transmitter into
operation, and with this in view, some members have
availed themdelves of the morse practice sessions
which have been held during the past three months:

The club had a very interesting visit in March when
twenty members and friends visited the London
National and Regional transmitters at Brookmans
Park, and a very informative afternoon was spent
looking over the Twin Station."

During next session it is hoped to organise a "Field_
Day " on one of the commons adjacent to S.E. London.

Meetings are held every Tuesday evening at 8.30
p.m., at the Deptford Men's L.C.C. Institute, Clyde
Street, S.E.8, and the subscription per session is is. 3d.
Next session wilt commence April 21st, and all short-
wave people are invited.
TOTTENHAM SHORT-WAVE CLUB

THE Tottenham Short-wave Club recently held a
very interesting meeting at which the President,

Mr. Ballard, gave a lecture on Ohm's Law, explaining
its theoretical application to the various problems we
meet in our experiments with radio apparatus.

A great number of requests have been made for me
to arrange a series of Field Events, and I now have
much pleasure in announcing that the first one will be
held during the month of May, and any one interested
can obtain further particulars by writing to me-
L. Woodhouse, Secretary (G2BQY), 57, Pembury
Road, Bruce Grove, Tottenham, N.17.
JERSEY SHORT-WAVE CLUB
IT is hoped to form a short-wave club in Jersey

(Channel Islands), and interested readers residing
in this island are invited to communicate with Mr.
M. G. Bourke (BRS 1784), " Crediton," Samares,
Jersey.
THE CROYDON RADIO SOCIETY
AAR. R. P. JONAS, Hon. !Librarian, .;demonstrated
Liu his new receiver to the Croydon Radio Society
on March 31st, in St. Peter's Hall, S. Croydon. It
incorporated variable selectivity, by which quality
was very good on local station, and extra selectivity
could be used for foreign ones. The circuit was
certainly fascinating, with a conventional H.F. ampli-
fier, triode heptode frequency changer, intermediate
frequency stages, diode detector, and so to a special
paraphase amplifier and Hartley-Turneroud-speaker.
Of much interest also was the muting valve, the purpose
of which was to cut out static noises, which rose to
unpleasant heights when tuning between stations
with an A.V.C. controlled receiver such as the one
demonstrated.
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Then Mr. Jonas showed what could be done on distant
stations, and the feature of variable selectivity was
carefully examined here as to effect on quality, while
the advantages of the muting valve were made very
obvious.-Hon. Pub. Sec., E. L. Cumbers, Maycourt,
Campden Road, S. Croydon.
BRADFORD SHORT-WAVE CLUB

THE membership of the above club is now steadily
increasing, and on Friday, Illarch 20th, we had a

demonstration of a Philco all -wave receiver.
On April 3rd, Mr. J. S. Johnson brought a Marconi -

phone all -wave receiver along with him, and demon-
strated its capabilities to the members. We are very
glad to say that we have now got a morse instructor,
and shall be starting a morse class to begin at 7.30 p.m.
one week and 10.0 p.m. the following week, alternately.
This is to enable those who are unable to attend early
to practise, and the class will be under the leadership
of Mr. W. F, Buttery.

Messrs. Lissen, Ltd. have promised to attend on
Friday, April 17th, to give us a demonstration of their
short-wave sets and equipment; we shall be pleased to
welcome anyone who cares to come along. Club
meetings are held every Friday evening at 7.30 p.m.
in Bradford Moor Council School, Leeds Road, Brad-
ford. The Hon. See., Mr. G. Walker, 33, Napier Road,
Thornbury, Bradford, Yorks, will be pleased to give
further particulars to anyone interested.
THE RADIO PHYSICAL AND TELEVISION SOCIETY':

THIS society welcomed as a lecturer on Friday,-
April 3rd, Mr. Menage of R. A. Rotherinel, Ltd.,

and his subject, which was " Piezo Electricity," is one
which, in the past, has, of course, aroused much
interest among members.

The properties of Rochelle salt or Sodium Potassium
Tartrate is now well known, and these the lecturer
briefly explained. The birtiOrph element, consisting '

of two plates of Rochelle salt cut in a special manner,
cemented together in opposition, will exhibit a bending
action on being charged with an electrical potential.
The convex of this is, of course, true. The Piezo
electric crystal is now being put to many uses, said the
lecturer, due to its several advantages civerits moving -
iron or moving -coil contemporary. Used in a pick-up,
it was explained that a Piezo electric element will give
at 8,200 cycles an output of ,5, volts. and on lower
frequencies it will at times giVe an output of 0 volts,
which is, of course, far in excels .of that given by any
other type of pick-up. The 'frequency response is
particularly good in the case of the pick-up, especially
in the upper register, and lightness is another important
factor. -

Other applications of the crystal are in speakers,
microphones, stethoscopes, headphones, and also for
use in vibration -detecting apparatus es used on bridges.
The crystal microphone is finding its place in film
studios and in many broadcasting stations, owing to its
particularly good quality, if not large output. A
sealing compound, which renders the crystal impervious
to damphas been produced, and Piezo electric apparatus
may be used from temperatures below 0 deg. F. to
131.2 deg. F.

Field days are approaching, and the society is
planning an interesting field day programme for the
summer months. Those interested are asked to apply
to the lion. Sec., M. Arnold, 12, Nassau Road, Barnes,
S.W.13. The next meeting, which is open to all
readers of PRACTICAL AND AMATEUR WIRELESS,
will be held on Friday, April 17th, at 8 p.m., at 72a,
North End Road, West Kensington.

SHORT-WAVE LOG
(Continued from page 132)

ON some evenings, I am informed, you
may hear a Spanish programme through

W2XAF, Schenectady (31.48 metres -9,530
kc/s) ; this would appear to be an exchange
of programme with Buenos Aires from which
city a special entertainment is relayed.
.Occasionally you may, pick up tests carried
out by W2XAF with LSX,- Monte Grande
(28.98 metres -10,350 kc/s), used as the air
link for this purpose. It should be borne
in mind, however, that LSX is not in the
accepted sense a broadcasting station, and
therefore does not possess a regularschedule.

If you can successfully tune in W2XAD,
Schenectady, on 19.56 metres (15,330 kc/s),
try for HAS3, Budapest, on any Sunday
between G.M.T. 14.00-15.00, on a slightly
lower channel (19.52 metres -15,370 kc/s).
On this day a special broadcast is made
for Hungarian nationals dwelling in the
United States. The power of the Szekes-
fehervar station carrying out the transmis-
sion is 6 kilowatts, and in consequence the
signal is a very good one.
Trujillo City

HIZ, Trujillo City, 47.50 metres (6,310
kc/s), with the slogan : La Voz de los
Muchach,os, and to which I referred in
previous notes, has been logged several
times in the British Isles this winter. The
signal used is a distinctive one : 2 strokes

on a gong (one high and one low note)
Two broadcast sessions daily, the first at
G.M.T. 16.00 and the main entertainment
from G.M.T. 22.00-0200. Listeners in the
United States report the reception of a
newcomer, IIIG, also in the capital, on
47.77 metres (6,280 ke/s) which identifies
itself to the world by a sound. reminiscent
of a calf bawling for its mother-possibly
a siren !

Higher up on the scale, HI1A, at Santiago
de los Caballeros, gives out its call: Estacion
Achay-ee-oono-ah, La Voz del Yague, on
48.5 metres (6,185 kc/s). Slow chimes will
be heard between broadcasts.

1115N, in the same city, on 48.78 metrse
(6,150 kc/s) is on the ether- at the same time
(G.M.T. 00.30-02.40). HI9B, apparently
newly installed at Santiago, on 49.59
metres (6,050 Ws) calls itself : Broadcasting
Columbus, and advertises as a daily
schedule transmissions from G.M.T. 22.00,
with a special English programme on
Mondays between G.M.T. 05.15-06.15.
Note that this station is exactly on the
channel used by GSA, Daventry.

Finally, at Trujillo City, with the
phonetic call: Achay-ee-ay-kis, regular
weekday broadcasts are made by HIX,
between G.M.T. 21.40-22.40, with extra
transmissions on Wednesdays and Satur-
days between G.M.T. 01.00-03.00. The
station does not work on Sundays.
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THE CHOICE AND USE OF METERS
(Continued from page 122)

20 and 200 mA. For those who require a
lower -priced instrument there is a number
of moving -iron instruments which can be
used for A.C. or D.C. at will, and which are
guaranteed accurate to within plus or
minus five per cent. The price of any of
these meters is twelve and sixpence.
Incidentally, there are several voltmeters
and ammeters in the same range and at the
same price. For those who require a still
cheaper job there are some miniature panel -
mounting instruments-for volts, amps. or
milliamps.-at only seven and sixpence.
These are not as accurate as the others, of
course, but are nevertheless perfectly good
when it is required only to make normal
tests.

Other instruments of similar types are
made by Ward and Goldstone and Sifam,
amongst others, whilst Ferranti are also
makers of a very wide range of single -
purpose meters of all kinds. These are
generally of the more expensive pattern,
and they are made to fine limits of accuracy.

A Few Hints
It is obviously impossible to give even

brief details of all the meters which are

Another Telsen meter which will be found very
useful for battery tests, etc.

on the market, so we will give a few simple
rules which should be observed in choosing
a suitable meter. The first is that the
instrument should be of well-known make-
that is a valuable safeguard and ensures a
degree of accuracy compatible with the
price charged. Buy a moving -coil meter if
you can afford it, and if D.C. only is to be
measured. If price is an important con-
sideration and you have to measure both
D.C. and A.C. a moving -iron meter must
be obtained. In buying a milliammeter
get one with a low resistance, but when
buying a volt meter see that it has a high
resistance -1,000 ohms per volt is the
ideal, but 250 ohms per volt is fairly satis-
factory for ordinary test purposes. It is
better to buy a really good single -purpose
meter than a mediocre multi -range instru-
ment.

NEWNES'

TELEVISION AND

SHORT - WAVE HANDBOOK

C.C.Z0213

2nd Edition i

By F. J. CAMM. i THEY'RE WI LLS's
Price 3/6 or 3/10 by post from the Pub- : PLAIN OR CORK TIPPED

! fishing Dept., George Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2. i

t............
t.....,_ ..........J

10 for 6d. 20 for I rd.
CIGARETTES
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Are You a Modern
Handyman? It's twice
as interesting-and only
half the cost if you do it

yourself:

7,4, to A,,up

M.ECHANK
SERI ES

Each 11- net
Illustrated

.1

These Inexpensive Books
will help you . .

THE HOME WOODWORKER. The various examples
of woodwork described in this Handbook have been
designed by practical craftsmen. They are modern
in style, and their construction is well within the
powers of the average homeworker who follows the
instructions given.

MODEL BOAT BUILDING. All designs shown in
this book have been actually made and tested. All
work well and each type is quite simple to make, no
elaborale equipment being necessary. Both sailing
and power -driven boats are featured.

THE HANDYMAN'S ENQUIRE WITHIN. Hundreds
of Practical Ideas and Hints-many not hitherto
published. Classified according to the subjects dealt
with, an Index being provided to facilitate speedy
reference.

TOY MAKING FOR AMATEURS. Over 200 illustra-
tions. Instructions and diagrams are given for the
construction of innumerable toys of all kinds, from the
simplest to the more complicated mechanical sorts.

25 SIMPLE WORKING MODELS. All the models
described in this book can be constructed from the
simplest materials and with very modest equipment.
None requires lathe -work. 147 illustrations.
POWER -DRIVEN MODEL AIRCRAFT. All about
petrol, compressed -air and steam engines, wheels,
carburetters, ignition systems, rotary engines, etc.,
with special constructor's chapters, ranging from
compressed -air models for beginners to advanced
petrol-engined 'planes. With 130 sketches, diagrams
and photographs.
MODEL AIRSHIPS AND AEROPLANES. This Hand-
book is intended as a guide to the beginner in model
aeronautics. It presents in clear language the first
principles of aviation and incorporates these in various
forms of simple flying models. Profusely illustrated.

ACCUMULATORS. An accumulator (whether for
Wireless or the Car), if properly used and cared for,
is an extremely reliable piece of apparatus. Proper
care and proper use can only follow a possession of the
knowledge which study of this book will impart.

-SIMPLE ELECTRICAL APPARATUS. Interesting
and useful apparatus, easily constructed, with which
the student is enabled to test for himself the theory
and practice of Electricity as laid down in the text-
books. 138 illustrations.

1/2 each post free, from the
Publishers :

GEORGE NEWNES, LIMITED
8-11, Southampton Street, Strand,

London, W.C.2

COMPONENTS TESTED IN OUR NEW LABORATORY

Raymart Stand-off Insulator
FOR supporting short-wave coils, and

also for leading -in wires in transmit-
ters, a good low -loss insulator is essential,
and it is also desirable in many arrange-
ments to keep the wires away from other
bodies in order to reduce capacity losses.
The stand-off insulator shown on this page
is obtainable from the Raymart range, and
has an overall height of Lein. (excluding the
terminal). It is made from a highly -
glazed vitreous porcelain, and the terminal
parts are nickel plated. The price is 6d.,
and where a smaller insulator is required
the type SS may be obtained with an overall
height of lin. at a cost of 4d.

A Unique Band -spread Unit

THE
advantages of band -spreading on

the short waves are now familiar to
all short-wave listeners, and in the usual
way two separate con-
densers are employed.
For the benefit of those
to whom the scheme
is not so well known,
it may be briefly
explained that a
normal short-wave

A neat and efficient
stand-off insulator
which may be ob-
tained for 6d. from

Raymart.

condenser is employed in conjunction with
a very small condenser in parallel, and the
larger condenser is referred to as a " tank "
condenser, and is used to obtain an approxi-
mate setting of wavelength, after which
the smaller, or band -spreading, condenser
is turned throughout its complete range in
order to find an intermediate capacity, and
this greatly simplifies the process of tuning,
which is so very critical when working at
the high frequencies. As may be gathered
from the above details, when ordinary
components are employed, it is extremely
difficult to repeat a given setting when
searching on various occasions, and, there-
fore, the new band -spread combination
introduced by Messrs. Stratton and Co.
(makers of the Eddystone short-wave
components) will be found invaluable.
The tank condenser is a standard air -
dielectric short-wave condenser with a
maximum capacity of 140 m.mfd., but fitted
to the rotor spindle is a disc in which ten
holes are drilled over one half, and this disc
is mounted close to one of the end plates,
and held between them are two steel balls
which engage in the holes, and thus provide
ten definite settings, each of which has a
change in capacity of 14 m.mfd. The
remaining component is a microdenser
having a maximum capacity slightly
greater than 14m.mfd., and, therefore, when
this is turned through its complete range, it
spreads out each adjustment of the main
or tank condenser. The dial to the band -
spreading condenser is operated through a

9 to 1 reduction gear, and the scale is
divided into 100 divisions. Thus, each tenth
section of the main condenser is divided
into a further 100 sections, and, with the
slow gearing, gives an equivalent tuning
ratio of 90 to 1, with the further advantage
that exact indications are provided on each
dial to facilitate resetting when desired for
a particular station. This combination is
invaluable to the short-wave experimenter,
and the two components are obtainable for
12s. 6d., 6s. for the tank condenser  and
6s. 6d. for the band -spread condenser.
The mount shown in the illustration is
purely for show purposes, and the two
condensers may be mounted side- by- side
on the panel if desired.

An Aerial Equaliser
THERE are seven million radio aerials

in this country ; less than a million
of them are efficient, according to a leading
radio engineer. " Sets have had to be
designed to give satisfactory results on
practically any type of aerial," said the
Chief Engineer of E. K. Cole, Ltd., recently,
after the announcement of two new Ekco
receivers. " Some aerials are long and high,
others are merely odd lengths of wire hung
along a wall. There is no uniformity at all.
An aerial is an important part of the
receiving circuit, and if it is not as carefully
selected as the other components, the set
cannot be expected to give its best per-
formance.

But now the problem has been solved-
an " Aerial Equaliser " has been invented
and built into the new Ekco sets. This
device matches the set with the aerial and
improves the performance obtainable from
a poor aerial by six or seven times.

When constructing a short-wave receiver this
band -spread unit will be found invaluable. It

is an Eddystone product.
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IMPRESSIONS
ON THE WAX

By
 T. Onearm

The King's Speech
THE His Master's Voice " record of

H.M. King Edward's Message to
the Empire on HMV RB8417

makes us realise how surely the gramophone
record is becoming a historian as well as
an entertainer. King Edward's very
pleasant, almost conversational voice is
reproduced excellently, and it is looked upon
as one of the most, successful records of a
speech yet made. The profits from the
sale of this record are being paid, by His
Majesty's command, to the King George
Jubilee Trust.

Bird Mimicry
KREISLER'S Caprice Viennois is be-

coming very popular. Elisabeth
Schumann now sings it very charm-

ingly on HMV DA1455, together with
Weingartner's Vogel Lied (Bird Song).
In this she gives another display of her
remarkable powers of bird mimicry. Very
little of Chopin's music has yet been
transcribed for the voice. Miliza Korjus
sings on HMV C2832 two of the Nocturnes,
Op. 9, No. 2 (" 0 Night ! 0 Dreams ! "),
and Op. 37, No. 1 ("Ah, let me weep ").
The first of these is the best known of
the series, and in the other a vocal quartet
is introduced very effectively.

Vivian Ellis's piano medleys are becoming
quite famous and his admirers will want
his latest-" The Town Talks," on HMV
BD337.

Friml Reminiscences
REGINALD :MORT returns to the

record lists with " Reminiscences of
Friml," played on the organ of the

new Paramount Theatre, London, on
HMV RD338. The ever -popular American
tenor, Richard Crooks, has made a most
successful recording of " Garden of Happi-
ness " and " Arise, 0 Sun," on HMV
DA14-49.

A Football Pools and Totalisator
Game Record
THIS extremely ingenious puzzle record

makes it possible for you to have
your own Football Pools at home.

The record announces results of twenty-
four different matches, either Home Win,
Away Win, or Draw, and as the results have
been based on statistics of thousands of
results it is a real test of your knowledge
of football. On the other side of this
record is a Totalisator Game covering
twenty-four different races. With this
a chart is provided. By means of one of
the most amazing feats of technical record-
ing yet achieved, you can enjoy the thrills
of the football field, or the racecourse (with
appropriate realistic noises) whenever you
wish. BD333 is one of the cleverest
records that has ever been produced.

From the Films
THE large number of musical films now

running provides many of the hits.
Nelson Eddy, who stars in " Rose

Marie," sings " The Mounties " and " Rose

Marie " on HMV DA1449, this being the
" Record of the Month." Jack Hulbert
has three songs from " Jack of All Trades "
-" Where there's you] there's me," and
" You're sweeter than I thought you
were " on HM V BD334, and " Tap your
Tootsies," which is coupled with " Cele-
bratin' " from the film " Limelight " on
HMV BD335. These are good songs,
showing this artist in his characteristic vein.
A newcomer to the lists is Evie Hayes,
with a contralto voice, who sings, My
heart and I " from the film version of
Charlot's show, " Anything Goes," and,
" If you love me," on HMV B8421. This,
which is Ray Noble's latest composition,
bids fair to become very popular indeed.
Webster Booth adds to his reputation with
" Vienna, City of my Dreams," coupled
with " Stay with me for ever " on HMV
B8421. Gertrude Lawrence contributes
a delightful selection from her successes
of the last few years on HMV C2835.

Dancing Time
RAY NOBLE, composer of " Goodnight,

Sweetheart," " Love is the Sweetest
Thing," and many other dance hits

of recent years, has just composed a new
tune, " If you love me," which he recorded
in America with his band for " His Master's
Voice." It is released this month on
HMV BD5046, and will, in the opinion of
experts, become one of the biggest sellers
of dance records for many years.

Many other famous bands are also
featured in the current " His Master's
Voice " list. Jack Hylton plays, " This'll
make you whistle " and " There isn't any
limit to my love " on HMV BD5037,
whilst Roy Fox has made two brilliant
records, " Life begins when you're in
love " coupled with " I feel like a feather in
the breeze," and " Please believe me "
coupled with " Saddle your blues to a wild
mustang." " Whispering "and " Nobody's
sweetheart," are two old favourites which
are played with sparkling rhythm by the
Ballyhooligans. Other specialised dance
bands, such as the Darktown Strutters, play
" Darktown Sttutter's Ball " and " A
Broken Doll," and The Continentals, a
tango medley.

Listeners who want records in strict dance
tempo should hear the Film Hit Medley
by Joe Loss and his Orchestra on HMV
BD5044. Enthusiasts who enjoy swing
and hot music will want " I'll be a friend
' with pleasure ' " and " Deep Down
South " played by Bix Beiderbecke's
Orchestra, which is one of the exceptionally
good HMV releases of three records of this
type.

POPULAR
FLYING

The National Aviation Paper for
everyone interested in Flying-
whether you belong to a club or
take a flip at a flying display.

EVERY MONTH 6d.;
On sale at all Newsagents and Bookstalls

FOR SHORT WAVES
HIVAC have developed a special
range of Valves having the following
characteristics:-

LOWER INTER -
ELECTRODE CAPACITY

LOWER INPUT
ADMITTANCE

LESS SPACE -LAG
BETWEEN FILAMENT
AND ANODE

The results of tests by lead-
ing experts show that these
valves are far ahead of
standard valves when used
in Ultra -Short or Short-wave
receivers.

Full particulars will be sent you ;
free on request.

HIVAC MIDGET VALVES
XSG Actual Size Ask for Special Folder " MN."

All types are available with bayonet or pin contacts.

HIGH VACUUM VALVE
CO., LTD.,

113-117, Farringdon Rd., London, E.C.1

Ig11,02Z
"MIDGET"

VALVEHOLDERS
Here is another example of the way Clix
aid progress in radio practice. These
"Midget" pin type chassis mounting
valveholders were specially designed and
produced for use with the marvellous Hivac
" Midget " valves advertised above,
and they are the only ones available.

4 -pin .. 7d.

5 -pin  8d.

With soldering slot.

Obtainable through any dealer, if slightest difficulty send
P.O. direct to us and include Id. for packing.

SMALL BUT EFFICIENT
Among the 40 perfect contact
components in the Clix range,
there are several which can
be classified as " Midgets " ; we
illustrate the small models of

XSPADE TERMCILNIALS. .. tlds
" MASTER " PLUGS .. lid.

Send for our descriptive folders "N."

LECTRO LINX LTD.
79a, Rochester Row, London, S W.1.
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BLUEPRINT SERVICE
PRACTICAL WIRELESS

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, Is. each.

Date of Issue. No. of
Blueprint

All -Wave Unipen (pentode) . PW31A

PORTABLES.
Four -valve : Blueprints 1s. each.
Featherweight Portable Four (SG,

D, LF, Cl. B) PW12

MISCELLANEOUS.
Two -valve : Blueprints, Is. each.. S.W. Converter -Adapter (1 valve) 23.2.35 PW48A
Four -range Super Mag Two (D,

Pen) .. 11.8.34 PW36D
AMATEUR WIRELESS AND WIRELESS MAGAZINE

Three -valve : Blueprint4 Is. each. CRYSTAL SETS.
Selectone Battery Three (D, 2 LF Blueprints, 6d. each.

(trans.)) .. PW10 Four -station Crystal Set AW427
Sixty -Shilling Three (D, 2 LF ..

1934 Crystal Set AW444
(R.C. & trans.)) 2.12.33 PW34A

..
150 -mile Crystal Set AW450

Leader Three (SG, D, Pow.) .. PW35
..

Summit Three (HF Pen, D, Pen) 18.8.34 PW37
All -Pentode Three (HP Pen, D STRAIGHT SETS. Battery Operated.

(pen), Pen) ..
Hall -Mark Three (SG, D, Pow.) ..
Hail -Mark Cadet (D, L.P. Pen

(R.C.))
F. J. Camm's Silver Souvenir (HF

22.9.34

16.3.35

PW39
PW41

PW48.

One -valve : Blueprints, 1s. each.
B.B.C. Special One -valuer AW387
Twenty -station Loud - speaker

One-valver (Class B) AW449

Pen, D (pen), Pen) (All -wave
Three) .. 13.4.35 PW49 Two -valve : Blueprints, 1s. each.

Genet Midget (D, 2 LF (trans.)).. June '35 P31.2 Melody Ranger Two (D, Trans) .. AW388
Cameo Midget Three (D, 2 LF Full -volume Two (SG, Det, Pen) AW392

(trans.)) .. 8.6.35 PW51 Iron -core Two (D, Tram) AW395
1936 Sonotoue Three -Four (HF Iron -core Two (D, Q.P.P.) 12.8.33 AW396

Pen, HF Pen, Westeetor,
Pen) .. 17.8.35 PW53

B.B.C. National Two with Lucerne
Coil (D, Tram) .. AW377A

Battery, All -wave Three (D, 2 LF Big -power Melody Two with
(R.C.)) .. 31.8.35 PW55 Lucerne Coil (SG, Tram) .. AW338A

The Monitor (HF Pen, D, Pen) .. 8.2.36 PW61 Lucerne Minor (D, Pen) AW426
The Tutor Three (HF Pen, D, Pen) 21.3.36 PW62
The Centaur Three (SG, D, P) .. 7.12,35 PW64 Three -valve : Blueprints, Is. each.

Class -B Three (D, Trans, Class B) 22.4.33 AW386
Four -valve : Blueprints, 1s. each. New Britain's Favourite Three
Fury Four (2 SG, D, Pen) - - PW11 (D, Trans, Class B) 15.7.33 AW394
Beta, Universal Four (SG, 11, LI%

Cl. B) 15.4.33 PW17
Home -Built Coil Three (SG, D,

Trans) .. AW404
Nucleon Class B Four (SG,

(SG)
F
, LF,

Fury our Super (SG, SG, D, Pen)
6.-1.34 PW34B

PW34C

Fan and Family Three (D, Trans,
Class15) .. 25.11.33 AW410

£5 5s. 5.0.3 (SG, D, Tram) .. 2.12.33 AW412
Battery Hall -Mark 4 (HF Pen, D,

Push -Pull) .. - PW46
1934 Ether Searcher: Baseboard

Model (SG, D, Pen) 20.1.34 AW417
F. J. Camm's Superformer (SG, 1934 Ether Searcher: Chassis

SG, D, Pen) 12,10.35 PW57 Model (SG, D, Pen) .. AW419
Lucerne Ranger (SG, D, Tram) .. AW422

Main 3 Operated. Cossor Melody Maker with Lucerne
Two -Valve : Blueprints, Is. each.
A.C. Twin (D (pen), Pen)..
A.C.-D.C. Two (SG, Power) ..
Selectone A.C. Radiogram Two

(D, Pow.)

7.10.33
PW18
PW31

PW19

Coils .. AW423
P.W.H. Mascot with Lucerne Coils

(D, RC, Trans) .. AW337A
Mullard Master Three with

LucerneColis AW424
£5 5s. Three : De Luxe Version

Three -valve : Blueprints, 1s. each.
Double -Diode -Triode Three (BF

Pen, D.D.T., Pen) ..
D.C. Ace (SG, D, Pen) .. ..
A.C-Three (SG, D, Pen) ..
A.C. Leader (HF Pen, D, Power)
D.C. Premier (HF Pen, D, Pen)..
Ubique (HF Pen, D (Pen), Pen)..
Armada Mains Three (HF Pen, D,

Pen) .. ..
F. J. Camm's A.C...ill-Wave Silver

Souvenir Three (HF Pen, ll,
Pen)

" Allwave " LC, Three (D, 2LF
(R.C.))   

A.C. 1936 Sonotone (HF 'fen, Ili
Pen, Westeetor, Pen)

10.6.33
15.7.33
36.9.33
7.4.34

31.3.34
28.7.34

18.8.34

11.5.35

17.8.35

31.8.35

PW23
PW25
PW20

PW35C
PW35B
PW36A

PW38

PW50

PW54

PW56

(SG, D, Trans) .. .. 19.5.34 AW435
Lucerne Straight Three (D, RO,

Trans) -AW437
All Britain Three (HF Pen, D, Pen) -AW448
" Wireless League " Three (HF

Pen, D, Pen) .. 3.11.34 AW451
Transportable Three (SG, D, Pen) -WM271
£6 6s. Radiogram (D, RC, Trans) -WM31g
Simple tune Three (SG, D, Pen) June '33 W31327
Economy -pentode Three (SG, D,

Pen) .. Oct. '33 Will337
" W.M." 1934 Standard Three

(SG, D, Pen) .. .. - WM351
£3 as. Three (SG, D, Trans) . . Mar. '34 W31354
Iron -core Band-pass Three (SG, D,

QP21) June '34 WM362
1935 166s. Battery Three (SG, D,

W51371

Four-valvo . Blueprints, is. each.
A.C. Fury Four (SG, SO, D, Pen)
A.C. Fury Four Super (SG, SG, D,

Pen) ..
LC. Ifa11-311rIt (HP Pen, I), Push -

Pull)
Universal Rtilf-Marit (HF Pen,

PW20

PW34D

PW45

Graduating to a Low -frequency
Stage (D, 2LF) - WM378

P.T.P. Three (Pen, D, Pen) .. June '35 W111389
Certainty Three (SG, D, Pen) .. Sept. '35 WM393
Minitube Three (SG, D, Trans) .. Oct. '35 W11396
All -wave Winning Three (SG, D,

Pen) .. Dec. '35 W31400

Push -Pull) 0.2.35 PW47
Four -valve : Blueprints, ls. 6d. each.
65/- Four (SG, D, RC, Tram) .. AW370

SUPERHETS.  A.W." Ideal four (2SG, D, Pen) 16.9.33 AW402
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three valve)
F. J. Calm's 2 -valve superhet

(two valve) , . ..
F. J. Camm's £4 Superhet 4 ..
Mains Sets : Blueprints, 1s. each.
A.C. £5 Superhet (three valve) ..
D.C. £5 Superhet (three valve) ..
Universal £5 Superhet (three

valve)
F. J. Camm's A.C. £4 Superhet 4
F. J. Camm's Universal £4 Super -

13.7.35
10.11.35

1.12.34

-
7.12.35

PW40

PW52
PW.58

PW43
PW42

PW44
PW59

2 H.F. Four (230, D, Pen) .. AW421
Crusaders' A.V.C. 4 (211F, D,

QP21) . , .. 18.8.34 AW445
(Pentode and Class -B Outputs for

above : blueprints 6d. each) .. 25.8.34 AW445A
Self-contained Four (SG, B, LF,

Class B) , Aug. '33 W31331
Lucerne Straight Four (SG, D, LF,

Tram) W31350
£5 5s. Battery Four (HF, D,

2LF) Feb. '35 WM381
The H.R. Four Mar. '35 WM384

het 4 .. 11,1.36 PW60
Five -valve : Blueprints, 1s. 6d. each.

SHORT-WAVE SETS.
Two -valve : Blueprints, 1s. each.

Super -quality Five (2HF, D. RC,
Trans) .. May '33 W31320

Midget Short-wave Two (D, Pen) 15.9.34
Three -valve : Blueprints, Is. each.

PW38A New Class -B Five (2SG, D, LF,
Class B) Nov, '33 W31340

Experimenter's Short-wave Three
(SG, I), Power) .. . 23.9.33 PW30A

Class -B Quadradyne (2SG, D,
Class B) .. Dec. 33 WM344

The Prefect 3 (D, 2 LF, JILC and 1935 Super Five (Battery Super -
Trans.) .. .. 8.2.36 PW63 het) WM379

These blueprints are full size. Copies of appro-
priate issues containing descriptions of these sets
can in most cases be obtained as follows :-
" Practical Wireless " at 4d., " Amateur Wireless "
at 4d., " Practical Mechanics " at nd., and
" Wireless Magazine" at 1/3d., post paid. Index
letters " P.W." refer to " Practical Wireless " sets,
" P.M." to " Practical Mechanics " sets, " A.W."
refer to " Amateur Wireless " sets, and " W.M."
to " Wireless Magazine " sets. Send (preferably)
a postal order (stamps over sixpence unacceptable)
to 'Practical and Amateur Wireless" Blueprint
Dept., Geo. Newnes, Ltd., 8-11, Southampton

Street, Strand, W.C.2.

Mains Operated.
Two -valve : Blueprints, Is. each.
Consoelectric Two (D, Pen) LC... 23.9.33
Economy A.C. Two (D, Tram) A.C. -
Unicorn 9..C./D.C. Two (D, Pen).. Sept. '35
Three -valve : Blueprints, Is. each.
Home -lover's New All -electric

Three (SG, D, Tram) A.C. ..
S.G. Three (SG, D, Pen) A.C.
A.C. Triodyne (SG, D, Pen) A.C, 19.8.33
A.C. Pentaquester (HI', Pen, D,

Pen) A.C. 23.6.34
Mantovani A.C. Three (HF, Pen,

D, Pen) A.C. .

£15 15s. 1936 A.C. Radiogram
(HF, D, Pen) .. . Jan. '36

Four -valve : Blueprints, 1s. 6d. each.
All Metal Four (2 SG, D, Pen) . . July '33
Harris Jubilee Radiogram .. May '35

AW403
W3/1286
WM394

AW383
AW390
AW3£19

AW439

W31371

WM401

W111329
WM386

SUPERHETa.
Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior .. - WM375
Varsity Four .. , . Oct. '35 W311395
Mains Sets: Blueprints, 1s. 6d. each.
1934 A.C. Century Super A.C. , . 10.3.34 AW425
Heptode Super Three, A.C. .. May '34 WM359
" W.M." Radiogram Super A.C. W31366
1935 A.G. Stenode A.pl. '35 WM385

PORTABLES.
Four -valve : Blueprints, 1s. 6d. each.
Midget Class -B Portable (SG, D,

LF, Class B) _ 20.5.33
Holiday Portable (SG, D, LF,

Class B) . 1.7.33
Family Portable (HF, D, Rd,

Trans) .. _ 22.9.31
Two H.F. Portable (2 SG, D,

QP21) . June '34
Tyers Portable (SG, D, 2 Trans) Aug. '34

AW638

AW393

AW447

WM363
W111367

SHORT -WAVERS -Battery Operated.
One -valve : Blueprints, Is. each.
S.W. One -valve converter (price 6d.) - AW329
S.W. One -valve for America . - AW429
Roma Short -waver - AW452
Two -valve : Blueprints, 1s. each.
Ultra -short Battery Two (SGdet,

Pen) .. Feb. '36 WM402
Home-made Coil Two (D, Pen) . - AW440
Three -valve : Blueprints, 1s. each.
World -ranger Short-wave 3 (D,

RC, Trans) .. - AW355
Experimenter's 5 -metre Set (D,

Tram, Super-regen) - 30.0.34 AW438
Experimenter's Short -waver / Jan 19,'35 AW463
The Carrier Short -waver . . July '35 WM390
Four -valve : Blueprints, is. 6d. each.
A.W. Short-wave World Beater

(HF Pen, D, RC, Tram) - AW436
Empire Short -waver (SG, D, RC,

Trans) .. - W111313
Standard Four -valve Short -waver Mar. '35 WM383
Superhet : Blueprint, 1s. 6d.
Simplified Short-wave Super .. Nov. '35 WM397

Mains Operated.
Two -valve : Blueprints, 1s. each.
Two -valve Mains Short -waver (D,

Pen) A.C. AW453
" W.M." Band -spread Short -waver

(D, Pen) A.C./D.C. Aug. '34 WM368
" W.31." Long -wave Converter .. - W31380
Three -valve : Blueprint, 1s.
Emigrator (SG, D, Pen) A.C. WM352
Four -valve : Blueprint, is. 6d.
Standard Four -valve A.C. Short -

waver (SG, D, RC, Trans) .. Aug. '35 W31391

MISCELLANEOUS.
Enthusiast's Power Amplifier (1/6) June .35
Listener's 5 -watt A.C. Amplifier

Radio Unit (2v.) for W31392 (1s.) Nepov.t '35
Harris Electrogram (battery am-

plifier) Dec. '35
De -Luxe Concert A.C. Electro-

gram Mar, '36
New style Short-wave Adapter

(1s.) , . . June '35
Trickle Charger (6d.) . . Jan. 5, 35
Short-wave Adapter .. -Dec. 1, '34
Superhet Converter Dee. 1, '34

W111387

WM392
WM398

WM399

WM403

WM38S
AW462
AW456
AW457



April 18th, 1936 PRACTICAL AND AMATEUR WIRELESS 141

LETTERS FROM READERS
The Editor does not
necessarily agree with
opinions expressed by his

correspondents.

Short-wave Reception
a recent issue you have attri-

buted the poor reception which some
S.W. listeners experience to be due to their
lack of skill in tuning, or to what you term
lack of " tuning sense." I don't entirely
agree with you in this. I do agree that
skill and practice in tuning means a great
deal to get the best out of the signal strength
which the set is capable of giving, but no
" tuning sense " can make for good recep-
tion if the signals are too weak, and weak
signals are not always the outcome of bad
circuits or badly constructed ones, no more
than want of tuning skill.

From my experience of short-wave
reception I find that reception generally
is influenced by general and local condi.
tions. General conditions certainly affect
one particular band, or all wave bands, at
a particular time of day or night, and local
conditions affect reception at all times. In
the forenoon I can seldom receive even oui
Empire stations. About 5 p.m. I may
receive them, and others, on the 'phone:
at good strength, but at night they usually
become dull and almost inaudible. A frienc
of mine in London has a similar receive
and gets good reception on a 40 to 50ft
aerial. I could get nothing on one mon
than about 5ft. long. The difficultie
and disadvantages due to bad local condi
tions have at times almost exhausted m
patience. There are probably many othe
readers who experience the same trouble. -
M. BERRY (Bangor, N. Ireland).

An Appreciation from S. Africa

SIR,
-I have taken your excellent paps

for a number of years, and am ver
pleased to note how the short-wave sectio
has grown. I feel quite sure that in pug
lishing details of transmitting, etc., yo
would be pleasing a number of readers
I have learnt a lot from your most valuabi
paper and am very interested in short
wave work, as well as transmitting, an
spend most of my time listening to amateu
transmissions during the week -ends.

Wishing PRACTICAL AND AMATEUR WIRE
LESS every success in the near future. -
JAMES GAYES (Kimberley, S. Africa).

W2BSD and Research Work

SIR,
-Several of your readers hav,

reported reception of W2BSD, am
details of the station were given by Mt
R. D. Addle in March 28th issue.

No mention, however, has been made o
the research work carried out by thi
station, which lies in the freak condition
effecting short-wave reception ; a myster
still unexplained.

This research work is dependent on th4
assistance of a group of selected receiving
stations located in various parts of the world

My own station, one selected from thi
country, has been co-operating witl
W2BSD for the past month, so perhap
some readers may be interested in hot
these selected stations help in the actua
research work. Each station receive
prepared log sheets, which are filled ii
daily, or each time W2BSD is received
together with details of strength, fading
weather conditions, temperature, baromete
and wind.

All letters must be accom-
panied by the name and
address of the sender (not
necesiprily for publica-

tion).

Reports are sent in monthly, and later,
it is hoped, some valuable data will be
obtained, which, with the permission of
W2BSD, I hope to pass on to interested
readers.

In conclusion, the research station is
owned by Mr. G. C. Cannon, but licensed
under the operator's name, Ted Healy.
Mr. Cannon is truly a pioneer in radio,
dating back to the days of 1910, and he
directs the research work at the Cannon
Laboratories situated at New Rochelle,
N.Y.

Useful reports are welcomed and always
acknowledged.-ERNEST J. LOGAN (Heft -

received, it seems that the offer was appre.
elated, so I am quite happy.

Letters have arrived from England,
Wales, Ireland, Scotland, France, Belgium,
and Germany. -E. WEBSTER (Ruette
Braye, Guernsey).

[We fully appreciate Mr. Webster's enter-
prise and the trouble he has taken to oblige
other readers of PRACTICAL AND AMATEUR
WIRELESS. -ED.]

Back Numbers of " Complete Wire-
less " Wanted

SIR, -I am very anxious to obtain copies
of " Complete Wireless," parts 10 and

11, dated November, 1932, which, upon
inquiry, I find are now out of print.

I wonder if any reader would either loan
or sell me these copies. In either case, I
will pay postage. -W. BROOK (631 Royds
Terrace, Linthwaite, Nr. Huddersfield).
Back Numbers of " Amateur Wire-

less " Available

SIR,
-No doubt many readers will be

interested to know that I have the
complete file of Amateur Wireless with
blueprints, and will be pleased to lend or sell
any of them to any reader who states his
requirements. -P. A. MANCHEE (8 Brewer
Street, Maidstone, Kent).
A Good Log from Dublin

SIR,
-I submit the following log on the

14 mic band, taken on Sunday, the
29th, and Monday, March 30th, between
22.00 and 00.15.

W. Stations : 1XA, lATD, 1BR, lAIQ,
lIAR, 1DML, 1ILQ, 1HAD, 1GJX, 2EOY,
2CUZ, 2HAN, 211FS, 2HS, 2EYY, 2CWS,
2EEN, 2BSD, 2DYR, 3BHJ, 3MD, 3BBO,
3CNY, 4EX, 4CDY, 8HEQ, 8KQ, 8CMA,
8GLA, 8YLE, 8WA, 8MBM, 9JKA, 9RDS,
9AR ; Canadian VE2BG, VE3JV, VE3E0 ;
Cuban : C060M, CO2HY.

I am only a beginner, and should like to
get in contact with anyone interested in
S.W. work in my district. I am using a
four -valve superhet on A.G. mains. -
D. LEET (Weston, Elton Park, Sandycove,
Co. Dublin).

CUT THIS OUT EACH WEEK.

m/9/19.

The Editor will be pleased to consioter ,
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort, wilt be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed! The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,
Ltd., 8-11, Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.
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the usual dodges without effect. I
wonder whether you can suggest
anything that I have not tried to
cure this trouble ? "-G. E. R.
(Framlingham).

Transmitting
" I am becoming interested in transmitting

and I should be glad if you would give me as
much information about the subject as
possible. I am an expert operator, but
my technical knowledge is only slight. I
have operated a small amateur station,
but the technical side was handled by a
friend. Could you assist me to build a station
and give me the cost ? "-F. M. Q. (Pad -
stow).

WE have already given details concern-
ing the transmitting licence, and it

is not possible to commence transmitting
activities until a licence has been obtained.
You would be unlikely to obtain a licence,
in view of the fact that your technical
knowledge is nil, and as you are an expert
operator, we think the best plan would be
to take a correspondence course from one
of the training institutes in order to acquire
the necessary knowledge ; but it must be
remembered that the licence is not issued
simply to enable you to transmit and carry
out working with various amateurs, but is
granted to permit of some definite line of
research, which must be stated in your
application. The first step, however, is
to communicate training
institutes regarding a suitable course.

The Simplest One-Valver
" I built a one -valve set, and then tried to

reduce its size by a process of elimination.
I found eventually that I could still receive
the Scottish Regional with just the valve.
The aerial was connected direct to the grid,
and the 'phones to the anode, with H.T.
and L.T. applied in the ordinary way. I
did not think this possible, as there is

_ wouia, of course, have been
obtained if the aerial was timed exactly
to the wavelength of the Scottish Regional.

D.C. and Hum
" I lave a. home-made D.C. set which

gave me good results before I moved down
to this place, but I find that now hum is
rather prominent. It is not too bad, but is
sufficient to be distracting in quiet pro-
gramme items. I have made sure of the
earth, and have generally carried out all

IF you have tried all the usual remedies
without success we suggest that you

examine the supply, when you may find
that you are on the negative side of the
supply. In this case improvement may be
effected by removing the present smoothing
choke (which is presumably in the H.T.
positive lead) and connecting it in the H.T.
negative circuit. This has been found in
many cases to effect an immediate improve.
ment, but, of course, is only applicable
where the positive is earthed.

I REPLIES IN BRIEF
The following replies to queries are given in $

abbreviated form either because of non-compliance
with our rules, or because the point raised is not of
general interest.

.11.1104.1.410.0041041,1111.0.111110114Erti.M.04111M..repOIMMA

A. J. B. (Hull). We do not anticipate the description
of a mains set on the lines of the Tutor.

H. L. (Worcester). It would appear that your calves
are the cause of the trouble and we also advise you to
check the wiring carefully.

J. S. M.( Lark hall) . Any good meter could be used and
it would be preferable to obtain one with a full-scale
reading of only 1 mA, and to make up a number of
shunts so that various higher ranges could be read.
The meter could also be used for measuring voltages
by connecting various resistances in series, as has been
explained in these pages from time to time.

W. S. (Manchester). We have no blueprint of a unit
of the type mentioned. You need only a Class B input
and output transformer and a 7 -pin valveholder, but
the output valve of your receiver should preferably
be of the small power type in order to act as an efficient
Driver for the Class B stage.

A. W. S. (Bishop Auckland). We suspect a defective
valve or a valveholder in which the pins of the QP21
valve do not make firm contact. Examine the pins
and make certain they are not bent and also have the
valve tested.

W. D. M. (Radford). Whilst the components in
question may function quite satisfactorily, we prefer
to specify only one type'and to request the constructor
to adhere -to the specification to avoid difficulties.

W. B. (Eardisley). A four -pin valve could be used
and the anode connection would then be taken to the
normal anode pin on the valveholder instead of to the
cap. The present connection to the normal anode
pin should be ignored.

F. T. (Preston). The set- could be made up in the
; manner outlined by you, although we are not certain

of your intentions regarding the components which
are normally mounted beneath the chassis. Your
Eliminator may be suitable, but we cannot guarantee
this as we have not tried it with this particular set.

A. W. C. (New Eltham). We are unable to supply a
circuit for the purpose, .but band-pass tuning could
certainly be employed. One of the band-pass coils
should be provided withthe necessary reaction winding,
and tins coil should be used in the detector circuit,
with the coil which has no reaction winding connected
in the aerial circuit. As separate condensers are to

' be used the variation in tuning due to the reaction will
not affect you.

J. W. (Dundee). The fact t hat the wires are covered
does not prevent signals, and therefore you have either
wired the set wrongly, or have some faulty components.
We cannot help you further from the information given.

R. G. (Malta). The equivalents in the Mallard range
are VP.2, PM.2DX and PM.22A, whilst in the Marconi-
Osram range the equivalents are VP.21, HL.2 and PT.2.
The H.F. pentode is obtainable either with a 5 -pin or
a 7 -pin base.

S. T. (Manchester). The components cannot be
identified from the numbers, and we regret that we
cannot assist you in this particular connection.

F. S. (Exeter). The Data Sheet was published in our
issue dated 4th April, and this will no doubt prove
of use to you. We shall be glad to hear from you
again if you are still unable to obtain satisfactory
results. A postal reply will be sent if you enclose a
stamped and addressed envelope.

A. J. (St. Helens). The connections to your coil are
as follows : Aerial to terminal 3, Earth to terminal 4.
Detector anode to terminal 2, and reaction condenser
to terminal 1. The coil was used in conjunction with
a broadcast coil in the All -Wave Two described in our
issue dated Aug. 19th, 1933.

H. MCH. (Co. Cavan). The ganging should not be
affected on long waves, and the pre-set condenser
should only be operative on the long wave -band.
Therefore, trim on the medium waves, ignoring the
pre-set, and when switched to long waves, adjust only
the pre-set, and do not touch the remaining trimmers.
A superhet converter could be used but some compli-
cation is generally introduced by the double frequency
changing.

J. W. (Rhondda). We regret that we are in the same
position as the manufacturers, and we have no details
of the set. We cannot recommend any of our blue-
prints for your assistance in this particular case.,

D. R. B. (Chelsea). We suggest you obtain one of
the commercial all -wave aerials, or build your own from
good 7/22 enamelled wire. The horizontal portions
should be about 20ft. long, and the down -lead should
be brought at the most direct angle possible to the set.
Insulation must be carefully attended to.

L. T. (Hadleigh). We cannot give all the trans-
former winding details in the form of a reply. Many
more facts are required before the winding data
can be ascertained, and we refer you to the various
articles which we have published on the subject.

S. L. (Townhill). We no longer include station
identification in our queries service, and regret that
we are unable to assist you in this particular instance.

J. W. C. (Manchester). O.S. corresponds to Grid,
I.S. to G.B. and O.P. to Plate. I.P., of course, cor-
responds to H.T. The letters actually stand for
Outer and Inner Primary and Secondary. The makers
of the coil in question can supply all winding details
as well as Black Prints of circuits employing them.

E. D. (Ilkeston). Write to tile makers of the set.
It would appear that there is some fault, but we are
not familiar with the set and its service difficulties.
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METERS
British -made Moving Iron Meters: Flush mounting,
25" diameter. 0-10, 0-20, 0-30, 0-50, 0-100, 0-150,
0-250, 0-500 milliamps ; 0-I, 0-3, 0-5 amps. All read
AC and DC, 5/9 each. Moving Coil Milliammeters.

.

B.E.S.A. first grade. 0-I M.A., 25" diameter, 18/6 ;
0-I M.A., 35" diameter, 22/6. Multipliers for same,
any range 1/. each. All Meters flush mounting bakelite
cases. Visual Tuning Meters 6 and 12 milliamp types,
5/-. Neon Tuners, 3/. each.

ALL -WAVE SETS
SPECIAL PURCHASE OF

FERGUSON 6 -VALVE SUPERHETS. 17-2,000
METRES. 100-250v. A.C./D.C. I7.15-0.

Ferguson 8 -valve Superhets. 121-2,000 metres.
100-250v. A.C. or A.C./D.C. 16 tuned circuits.

7 watts output 112-10.0.
These are full-sized receivers. Not Midgets ! ! ! Send
for Illustrated lists of these and other Receiver Bargains

G.E.C. SETS
G.E.C. A.C./D.C. Receiver. 200-2,000 metres. S.G.
Detector, Super Pentode, Rectifier, self-contained
M.C. Speaker. 200-250 volts, in handsome Bakelite.
Case. Listed £7-10-0 at 79/6.

DIALS
Clarion Moving Light Slow Motion Dial, with 2" knob.
Ideal for Short Waves, 2/-. Utility Disc Drive, complete
with 2" knob. Ideal for Short Waves, 2/, 4" Bakelite
Knob -Dials, 6d.

WIRE -WOUND RESISTANCES
4 watts, any value up to 50,000 ohms, 1/. each. 8 watts
up to 50,000 ohms, 1/6 each. 15 watts up to 50,000
ohms, 2/- each. 25 watts up to 50,000 ohms, 2/6 each.
15- and 25 -watt Resistors can be supplied semi -variable
at 6d. extra. 1,000 ohm, 150 m.a. semi -variable Resis-
tance, 2/-. 1,000 ohms, 250 m.a. Resistance tapped for
any number of 0.18 amp. valves, 3/6. 800 ohm 350 m.a.
tapped resistance, 2/-.-

POTENTIOMETERS
By best manufacturers. 200, 350, 500, 1,000, 2,500,
5,000 8,000, 10,000, 15,000, 25,000, 50,000, 100,000,
250,000,500,000,1 meg. 2/- each. 5,000, 10,000, 15,000,
100,000, 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; 10,000 and 100,000; with switch,
1/6 each.

Capable of
50

Miles Per Hour
and

Miles Per Gallon
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THE PREMIER SUPPLY STORES
20-22, HIGH STREET, CLAPHAM, S.W.4. Macaulay 2381/2
165 & 165A, FLEET STREET, E.C.4. Central 2833. (Nest Door to Anderton's Hotel)

All goods guaranteed perfect. Set Manufacturers' Surplus. Carriage paid over 51- :under 5/ -.postage 6d. extra.
I.R.S. and Abroad carriage extra. Orders under .5/. cannot be sent C.O.D. New 1936 List Ready Shortly.

VARIABLE CONDENSERS
Utility 0.0005 2 -gang bakelite dielectric, semi -shielded
condenser, Slow Motion and Uniknob Trimmer, 3/11.
Utility 0.0005 3 -gang fully screened with Trimmers
and Illuminated Disc Drive, 7/6. Polar Star, 3 -gang,
0.0005, fully screened with Trimmers, 5/6. Polar 0.0005
with slow motion, 3/11. Lissen 2 -gang 0.0005 with
Front Trimmer and Disc Drive, 5/11. Bakelite Reaction
and Tuning Condensers. 0.0001, 0.00015, 0.0002,
0.0003, 0.0005, 0.00075, 9d. each. Presets, .002 max.,
6d. each.

FIXED CONDENSERS
E1ectrolytics.
T.C.C. :

8mf. 650v. (surge)
4mf. 650v. (surge)
15mf. 50v.
I5m1 100v.
50mf. 12v.

4/.

1/-

11/.

Dubilier
4mf. 500 v. .. 3/.
8mf. 500v. .. 3/-
8+ 4mf. 500v... 4/-
50nsf. 50v. ., 1/9
12mf. 20v. .. 6d. 2mf. 250v. work-
25mf . 25v. , . 1/ ing-

Imf. 250v. work-
ing .. 6d.

U.S,A.: 4mf. 350v. . 2/6
4, 8, or 12mf. 2mf. 350v. work -

530v. peak each 1/9 in g . . . 1/6
8+ 4mf. 500v. Condenser Blocks

peak 2/3 All 250 volts working.
4+ 4mf. 500v. Dubilier

2+ 2+ 2m .. 2/.
8+ 8mf

1/6
506v. 2+2+1+f.14 -I mf. . 2/6

2/6 H.M.V.:
12+ 8mf. 500iv. 4+1+1+1+.5-1-peak2/6 .5+.5mf. 1/6
12+ 4mf. 500.v. Lissen

peak .. 2/6 4+4+1-;- I 3/ -

Paper Types.
Dubilier

4mf. 500v. work-
9/-

4mf. 800v. work-
ing ..
2mf. 750v. work-

6/-

i .

4mf. 1000v.
3/-

ing . 16/6
4mf. 2000v. work-
ing 13/ -

Western Electric
4mf. 250v. work-

Wego I mf. 450v. working 1/-, 2mf. 1/9, 4mf. 3/-.

PREMIER ELIMINATOR KITS
All incorporating Westinghouse Rectifiers, high quality
Mains Transformers and Chokes. Generous Smoothing
and Decoupling Condensers and Resistances. 120 volts
20 ma., 20/.; with Trickle Charger, 28/-. I50v. 50
m.a. 4v. 3a., 27/6 ; with Trickle Charger, 35/-. 150
volts 30 m.a., with 4v. 3-4a. C.T.L.T., 251-; 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.,
C.T.L.T., 37/6. 200 volts 100 m.a. with 4v. 3-5a.
C.T.L.T., 42/6.

PREMIER L.T. CHARGER KITS
All incorporate Westinghouse Rectifiers.
2 to 6 volts at I amp. 14/6
2 to 6 at 1 17/6 30 volts at 1 amp. 37/6
2 to 6 at 2 27/6 50 at 1 50/.
Conversion Units for D.C. Sets on A.G. Mains, 40
watts, 25/-; 80 watts, 35/-.
The following lines 6d. each or 5/. per dozen :-4-, 5- or
7 -pin Baseboard or 4-, 5- or 7 -pin Chassis Mounting
Valve Holders, American Valve Holders, 1 watt resis-
tances, wire end every value; tubular wire end Conden-
sers,1,500 volt,"every value up to 0.5, 3 amp.; 2- or 3 -point
Switches ; Cyldon Double Trimmers ; 6 yds. Systoflex;
I, 1.5, 2, or 2.5 mm. I yd. 7 -way Cable ; 9ft. resin cored
Solder; 6 yds. push -back Connecting Wire; tin.
Knobs. Any type and quantity cf Instrument Wire can
be supplied from stock.
Soldering Irons, 200-250 volts ; consumes 0.2 amps, 2/6.

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 Waves,
10-200 metres, 1/6 each. Premier Short Wave H.F.
Choke, 10-200 metres, Id. Premier Mains H.F.
Choke, carry 1 amp., 1/6.

PREMIER SMOOTHING CHOKES.
25 M.A., 20 henrys 2/9 250 MA., 15 henrys 20/.
40 MA., 30 henrys 4/. 60 M.A., 80 henrys 1
60 M.A., 40 henrys 5/6 2,500 ohm for Spea- 5/6
150 M.A., 40 henrys 10/. ker Replacement

_ MICROPHONES
3 Guinea model with stand and transformer, single
button type, 19/6. Western Electric type on base, with
transformer, 4/6. Home Broadcaster Microphone, low
priced two button type with transformer, 7/6. Carbon
Microphone with transformer, in handsome Bakelite
case, 10/6.

'THIS month's " PRACTICAL
I MECHANICS " describes the

building, layout °and components
of an ingenious, simple and well -
designed Three-wheeler.

It can be built for £20 and any
unskilled amateur can make it with
ordinary tools. Note the simplicity
and really attractive lines of this fast
baby car -YOU CAN BUILD 1T !

THE APRIL

PRACTICAL
MECHANICS
THE MAGAZINE OF MODERN MARVELS D.

On Sale Everywhere
Georg tits
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Miscellaneous Advertisements
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. All communications should be
addressed to the Advertisement Manager,
"Practical and Amateur Wireless,"
8, Southampton Street, Strand, London.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.

15/11
LISSEN SKYSCRAPER 3
Less Valves, shop soiled.

Aerial tested.

25/11
LISSEN SKYSCRAPER 3. CHASSIS.
Complete with Valves, shop soiled. Built

and Aerial tested.

84/
LISSEN 4 VALVE BAND PASS A.C. MAINS. SET. Screen Grid, Detector, Pentode, Valve

Rectification, Iron Cored Coils, Band Pass tuned,
fitted energised Moving Coil. A super bargain.
List £9 15s. Brand new.

f_ LISSEN BAND PASS 3 BATTERY SETS.
"' Complete in handsome Walnut Cabinets,

Iron Cored Coils, Band Pass tuned, P.M. Moving Coil
Speaker and Valves. Brand new. List £8 10s.

LISSEN 100 STATIONS SET. Complete in
45r- Cabinet with Valves and Speaker, Aerial
tested, few only.
51/2 TRIAD VALVES. 01-A, 24A, 27, 30, 31,

62, 33, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47,
53, 55, 56, 57, 58, 59, 71A, 75, 78, 80, 6A6, 106, 6F7,
2A3, 5Z3, 12A7, 6A7, 6C6, 6D6, 1283, 2585.
ALL THESE VALVES CARRY A 90 -DAY GUARAN-
TEE AND FREE REPLACEMENTS, PROVIDED
THAT THE FILAMENT OR HEATER IS INTACT
AND THE GLASS IS NOT BROKEN' WHEN RE-
TURNED TO US. 5/6.
2fa LISSEN 2 VOLT BATTERY VALVES. L2

/ Metallised, brand new, boxed.

31a LISSEN 2 VOLT CLASS B VALVES. Type
,u1 BB 220 A. Brand new, boxed.va COMPLETE LISSEN SUPERHET ASSEMBLY.
v Comprising 3 Gang Superhet Condenser.

126 k/cs Oscillator Section. Set of Ganged Superhet
Coils with Switch and two 126 kc/s I.F. Transformers
A Wonderful Bargain.

2111
LISSEN INTERMEDIATE FREQUENCY

 a TRANSFORMERS. 126 kc/s. Brand new,
boxed. List price, 8/6.

BRYCE MAINS TRANSFORMERS.

8,11
250-0-250, 80 M.A. 2-0-2 Volts, 2.5 amps.,

a 2-0-2 Volts, 4 amps. Shrouded.

O,6
OM 850-0-350 volts, 120 m.a., 2-0-2 volts, 2.5

amps., 2-0-2 volts, 4 amps., Shrouded.

11/6
350-0-350 volts, 150 m.a., 2-0-2 volts, 2.5
amps., 2-0-2 volts, 4 amps., 2-0-2 volts,

2 amps. Shrouded.
500-0-500 volts, 150 m.a:, 2-0-2 volts,

a f V. 2.5. amps., -2-0-2 -6ramps:T-2-0-2 :volts,
2 amps., 2-0-2 volts, 2 amps. Shrouded.

8/11
H.T.8. TRANSFORMERS. 250 volts, 60
m.a., 2-0.2 volts, 4 amps.

17/6 DITTO. With H.T.8 Metal Rectifier.

ALL THE ABOVE TRANSFORMERS ARE OF FIRST
CLASS MANUFACTURE, BRAND NEW AND CARRY
MAKERS' GUARANTEE.
ofa 8 mfd. and 4 mfd. DRY ELECTROLYTIC

40 LCO ND E NS E RS. By well-known manufac-
turer. 450 volt working, 500 volt Peak. Brand new.
llagLISSEN CENTRE TAP OUTPUT CHOKES.

'I, Brand new, boxed.List price, 7/6.If LISSEN INTERVALVE SMOOTHING
CHOKES. Brand new, boxed. List' price 7/6.

21a PEAK 4 mfd. PAPER CONDENSERS. 750
/ a. volt test.

HIVAC VALVES. Complete range in stock, send
for lists.0 f G.E.C. 110 kc/s INTERMEDIATE FRE-

QUENCY COILS. Complete with two trimmers.
p3 G E.C. 500,009 ohms VOLUME CONTROLS.

With Switch.
9dLISSEN R.C. UNIT, Brand new, boxed, list

. price, 3/6.

ALL 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.

CHASSIS.
Built and

RADIO' CLEARANCE
63, HIGH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, clearance or Secondhand, etc.

BIG RADIO SALE!
50-75% REDUCilONS! VALVES FREE

BUY now at the lowest prices in Radio. Big
new 10 -page catalogue mailed by return for 3d.

stamps, post free.
FREE of charge, matched valves are being included

during sale with each of our famous " Air Cub "
and "Little Scout" home construction kits. Every
kit sealed complete with metal chassis, diagrams and
all sundries. Finest quality components throughout.
" Air Cub " Short Wave (13-22, 20-25 metres, switched)
band spread, 12/6. All -wave (13-2,000 m.) 18/6.
" Little Scout " Super Short Wave Band -spread III
(13-22, 20-25 metres) 25/- All -wave (13-2,000 m.)
31/6. Continental Super 'Three (180-2,000 m.) 15/6.
(Post on all Kits 1/-).

- VALVE SUPERHET KITS FOR £16 and hundreds of Component bargains.
COMPLETE kit matched superhet components,

with diagrams, including Lissen coils, illuminated
drive, calibrated. The complete .kit, for .battery
operation, worth pounds, while stocks last 20/-.
Heavy metal chassis ready drilled, 7/6. Valves 24/ -
(carriage 1/6).
HUNDREDS OF COMPONENT BARGAINS.

SHORT-WAVE Ormond, slow motion .00015,
.0002, .00025, .00035 mfd. 1/9. Band -spread

Condensers, .000005 mfd. 1/6. .00015 to .0003 mfd.
reaction, 6d. 2 -band short-wave coils, Litz wire,
13-55 metres, 1/10. Switch for same 5d. S.W. Plug-in
coils (Eddystone pattern), 4 -pin 13-26, 22-47, 41-94,
76-140 m., -1/10 each. 6 -pin type. 2/3. 150-325,
250-500, 400-800, 1,100-2,000, 4 -pin 2/3. 6 -pin 2/6.
Volume controls, 10,000, 25,000, 1 meg.,If- ; 50,000
with switch 1/11. Dual Range Coils with diagrams,
1/5. L.F. Transformers 1/4. Ormond Disc drives,
1/5. Radiophone straight line drives 1/11. Radio-
phone 110 k/cs. I.F. Transformers 1/11 (screened with
trimmers). 3, 4 -gang condensers 2/6 (post on all
component orders gd.).
SECURE one. of these unprecedented bargains now

while stock; last, and secure our amazing new
money -saving catalogue by return. Hundreds of
bargains and the lowest prices that have ever been
available to the public. Terms cash or C.O.D. Im-
mediate delivery.
(Dept. Pr.W.2) Kings Head Yard, Coptic Street,
New Oxford Street, London, W.C.1.
ANGLO AMERICAN RADIO TRADING COMPANY.

SOUTHERN RADIO'S Wireless Bargains ; all
goods guaranteed and sent post paid.

SPEAKERS, Celestion, Soundex permanent magnet,
11/- ; Telsen latest type permanent magnet,

with ten ratio transformer for use with any receiver
including Class B and Q.P.P., 14/6 each ; Telsen loud
speaker units, 2/9 each all new and boxed.

DEEMARK
Short-wave Adaptor Kit, complete with

all accessories for adapting set to 14-150 metres,
20/- ; superhet short-wave convertor kit, 20/-.-

E.C. A.C. D.C. Mains 3 -valve Sets, complete withG 3 Osram valves in exquisite Bakelite cabinet,
with Osram M.C. speaker, ready to plug in to any
mains universal voltage, new, in sealed cartons, fully
guaranteed ; £3/19/6 (list £7/15).

ELIMINATORS.-Regentone, latest type, A.C.
mains, 200-250 volts, type W.5a, complete with

trickle charger, 39/6; Wia, less trickle charger, 30
milliamps, 33/- , all new and boxed.

CONDENSERS.-Lotus 0.0005, fully screened, dials,
escutcheon, etc., 3 -gang, 11/- ; - 2 -gang, 7/3 ;

Dyblock single, 0.0005, complete, 4/-.
COILS.-Varley square peak coils B.P.5, complete,

2/3 each ; Telsen latest type iron cored coils,
type W349, midget size, 4/6; type W478 (twin),
9/- pair ; type W477 (triple), 16/- set ; type W476
(triple, superhet, selector and oscillator), 16/- ; all
ganged coils are mounted complete with switch ; I.F.
transformer coil, type W482, 5/6 ; all new and boxed.

POTENTIAL Dividers, Lissen, wire wound 3 -section
60 watt, 4,500, 3,000, 2,000 ohms, 2/- each;

3 -section, 60 watt, 8,000, 12,000 and 15,000 ohms,
2/- each ; 2 -section, 60 watt, 2,500 and 500 °hills,
1/9 each; 2 -section, 5 watt, 60,000 and 30,000 ohms,
1/6 each ; all new and guaranteed.

TELSEN
A.C. D.C. Multimeter (latest type), 5 -range

for every conceivable test for radio and domestic
electrical appliances, 9/6 each ; boxed and new.

MICROPHONES.-Ace, P.O. microphones, com-
plete with transformer, can be used in any set ;

5/- each.
AMERICAN Valves.-A full range of valves for all

American receivers at 7/- each valve.
SOUTHERN RADIO Branches at 271-275, High Rd.,

Willesden Green, N.W.10 ; 46, Lisle St., W.C.2.
All mail orders to 323, Euston Rd., London, N.W.1.

OTJTHERN RADIO, 323, Euston Rd., London,
N.W.1 (near Warren Street Tube). 'Phone .

Museum 6324.

ATLANTIS " Short Wave 2. Complete Valves.
3 months' guarantee. Special offer, 25/6

onlv.-F. Deverall, Holt, Trowbridge, Wilts.

BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NI. Manager, G2AK. Staffed by
experienced transmitting amateurs. Obviously we
can serve you better.

TION : Beware of conforms, etc., moulded in
Ccheap bakelite. Our coils and formers are
guaranteed efficient.
A -PIN interchangeable short-wave coils; set 3.

Cover 15-100 metres, latest ribbed former, 7/9.
11 IN. ribbed short-wave coil forms ; valveholder
2 type, loloss, 4 -pin, 1/6. 6 -pin, 1/0. Threaded

for winding, 2d. extra.
UTILITY 8/6 microdisc dials, fitted famous micro -

high reduction, only perfect short-wave dial'
3/11.
SHORT-WAVE H.F. chokes, 9d' Wireless World

states : " Very efficient --100 to below 10 metres."
UTILITY microvariables 15, 40 mmfd., 1/- ; 100

mmfd., 1/3; 465 kc/s litz wound I.F.'s, 5/6.
DADIOPHONEsuper ceramic insulated short -
.11. wave condensers, .00016, 3/6; series cap, 3/9.

CONTINENTAL A.C. valves, 4/6, VMPT, IIPT,
VAISG, ACSG, ACIT, ACHL, PT4. Most Ameri-

can types, A.C. Pen., 5/6.

2 V, types, H.F. detector, L.F., 2/3 ; LP2, P2, 2/9 ;
Supower, 3/3 ; VMPT, HPT, 5/6 ; Class B, 4/6 ;

S.G., VMSG., 5/-.
BARGAIN parcel value 30/-, containing binocular

RFC, 4 750 v. test condensers, 6 resistances,
4 valveholders, .0003, .0005 variable, electrolytic
condenser, etc., 5/-. Traders' parcel, £4/10/0 value,
10/-.
SPECIAL. Set Lissen 3 -gang superhet coils, two

Lissen I.F.'s, 3 -gang superhet condenser; value
63/- for 10/-.

CABINETS. Climax horizontal set and speaker
cabinets, 2/11. Vertical, 3/9. Part postage 6d.

extra. Ekco chromium set stands, 12/6.
TELSEN 7/6 Ace transformers made for leading

company, boxed, 1/11.
BALL -BEARING air -spaced condensers ; World's

finest manufacturers 4 -gang, 3 -gang superhet,
1/11.

NON
-INDUCTIVE condensers' by leading makers,

T.C.C., Dubilier, etc., 0.5, 0.25, 0.1, 0.02, 0.005,
3d.

AASTOUNDING offer electrolytic condensers, 4+4
- mfd. (separate) 500 v., working, 1/6. 8+8

mfd., 3/6 ; 8+16 mfd., 3/11.
GENUINE 15/6 Frost potentiometers, wire -wound,

tapered, 10,000 ganged to 50,000 ohms, 1/6.
LISSEN 2 -gang coils, 12-2,000 metres, switched

and screened, nothing else required to convert
SG3 to all -wave, 12/6.

LISSEN 3 -gang band-pass superhet coils, 4/6 ; 3-
gang bandpass Tuned grid, 6/11. All with

circuits.
AMPLION, 3/6 ; screened H.F. choke, 1/11 ;

Iron-cored binocular, screened, 2/3. Climax
binocular, 1/3. Telsen, 1/11.

UTILITY 2 -gang .0005 Uniknob with large disc
drive, 3/11. Ditto, single, with disc, 2/3.

LISSEN 30hy., 40 ma., chokes, 2/- ; 20hy., 100
ma., 2/11. Lissen eliminator chokes, 1/3.

3 GRANIC tapered potentiometers 4-meg., 1-meg.,
1 with 3 -point switch, 2/-. Centralab, 4-meg., 1/6.

2GROSS roundhead woodscrews, assorted, 9d.
Solder tags, 6d. ; resincore solder, 9ft., 6d.

PUSHBACK
connecting wire, ready tinned and

sleeved, 6yds., 6d. Heavy, for heaters, 9d.
SCREENED iron -cored 'selective dual -range coils,

with reaction ; circuit diagrams, 2/11.
NON -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 6 -way battery leads, with plugs, 6d.

Belling -Lee safety mains plug and socket, 6d.
TRANSFORMERS B.T.H. speaker ; suit all moving

coils, 2/11. Manufacturers push-pull, 1/11.
FUSES, Telsen 4 -amp:, 1 -amp., 3 -amp., 2d. Telsen

100 ma., 2d.
TELSEN latest differentials, .003, 1/3 ; .00015, 1/..

Radiogrand transformers, 2/9.
CPECIAL. Four assorted Telsen grid -leaks, 5d. ;
1.) twelve various wire -ended resistances, 2/6.

VILLIAMMETERS ; flush 21 in., 5/9 ; 2kin., 6/9 ;
all ranges above 25 m.a., visual tuning, 6/9.

.C.C. etc., bias electrolytics, 60 mfd., 50 v., 1/9 ;
25 mfd., 25 v., 1/3 ; 15 mfd., 100 v. , 1/- ; 6 mfd.,

50 v., 6d.

RADIOMART
Orders over 6/- post free. Enquirers must enclose

stamp.
Catalogues'. general catalogue gives hundreds of

bargains; short-wave illustrated catalogue also gives
diagram of efficient transmitter and receiver ; each
146. Pair 3d., post free.

THE SQUARE DEALERS
19,John Bright St.,22,Summer Row ; mail -orders : 44,
Holloway Head, Birmingham. Telephone: Midland 3254

'MISCELLANEOUS

LOUDSPEAKER repairs, British and American,L - any make, 24 -hour service ; moderate prices
Sinclair Speakers, Alma Grove, London, N.1.
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RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

A LL goods advertised in last week's issue still
/-1 available.
\WARD, 46, Farringdon Street, London, E.C.4.
VV Telephone : Holborn 9703.

ALL
goods previously advertised are standard

lines, still available. Post card for lists free.
VAUXHALL UTILITIES, 163a, Strand, W.C.2.

Over Denny's the Booksellers. Temple Bar
0338.

.P.O. Surplus Condensers. -2 mfd. 800v. wkg., 2/3
V 4 mfd. ditto, 3/9. 2 mfd. I,000v. wkg., 8/3'
4mfil. ditto, 4/0. Postage 4d. or C.O.D. De -Ware
364, Fulham Road, S.W.10.

p1ia-HEST possible allowance made on your old
set or components in part exchange for any new

,Qt or Peto-Scott kit. Lists free. Bargain List Free.
It. Wig -field, Furlong Road, Goldthorpe, Yorks,

i_TOME CONSTRUCTORS of Coils, Chokes and
111 Transformers should send for lists.-Lumen
Electric Co., Litherland, Liverpool 21.

All lines advertised last week still available.

D Apio and ENGINEERING SUPPLIES. 88,
Edgware Road, London. 'Phone Pad. 6652.

MISCELLANEOUS

'W./ANTED, good modern radio sets, parts, etc.
WW spot cash paid ; exchanges ; bring or send.-

University Radio, Ltd., 142, Drummond Street,
lffiston, London, N.W.1.

THE PRACTICAL MOTORIST'S ENCYCLOPIE
DIA, by F. J. Camm, Is. ed. net. A lucid

exposition of the principle,, upkeep and repair of

every part of the car. 442 illustrations. From book-
sellers everywhere.-George Newncs, Ltd,, 8-11.
Southampton Street. Strand, London, W.C.2.

FIFTY TESTED WIRELESS CIRCUITS, by F. J.
Camm, 2s. 6d.-This handbook contains every

modern circuit, complete with instructions for assem-
bling, component values, and notes on operation.
Obtainable at all Booksellers and Newsagents.-George
Newnes, Ltd., 8-11, Southampton Street, Strand,
London, W.C.I.

MORE THRILLING THAN FICTION.-Newnes'
Wide World Library contains the finest true -life

travel and adventure books, great literature and ex-
hilarating reading. Each 2s. 6d. net from all Book-
sellers.-George Newnes, Ltd., 8-11, Southampton
Street, Strand, Loudon, W.C.2.

ELECTRA= BARGAINS
Note this special

Bargain !
Type " C " for BUNGALOW, YACHT
or CELL CHARGING, 140 watt
Enclosed Dynamo, 12/20 v. 12 amps.
Ball Bearings, Vee Pulley, Type C,
25/, Marine type switchboard with
Ammeter, maximum and minimum
Auto Cutout main Switch and Fuses, Field Regulator, 251- or 47/6
Ore pair.
DOUBLE CURRENT GENERATORS, D.C., 600 volts, 100 in/a, and 6
.aits, 3 sums, 40!-.
SILENT ROTARY CONVERTGR3. For A.C. sets on D.C. mains,
50 watts output with filter. All in silence cabinet, as new. Full
guarantee. Alternators to 1 kW. motor or engine driveg.
ELECTRIC TOOLS-A.C. induction motor, flea and plug, 1/10 h.p.
ditto With pulley, fan cooled, 1,000 revs., 35/-. Light A.C. Drill
411bs. to 5 -in. hole, 40/, All with flex and plug.
ATMS. Electric Water Pumps, A.C. or D.C., 120 galls. per hour
to filL, 67/6. Twin Electric Air Compressors, 35 10s.
MICROPHONES. We are makers and carry the largest
and most varied stock in London. Prices are low and there
are models for all purposes.
Microphones, Hand and Stand.-Teo.-
verse, Crystal, Condenser and Ribbon.
Our Public Address Eilsel-Reiss Transverse
Current Microphones are far Superior and all
the best judges use them.
Only gc f.IIiih-grade Stand, as illustrated,

151- extra.

TABLE MODEL "N.W.11." Fer
Home Broadcasting transformer, switch and_
plugs ; ,Bakelite body on bronze base. Worth
2 guineas. Only 15-. Many others in Special
Mike List " N."
April illus. Bargain list " N " free.

ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4.

'Phone: Central 4611.

PETC)-SCC)TT
PILOT AUTHOR KITS are only obtainabledirect from Peto-Scott. We can supply anyKit featured in this journal during the pastthree years. Miscellaneous Components,Kits, Finished Receivers or Accessories forCash or C.O.D. or on our own system of

Easy Payments.

PRZO-J) Cott 1936 UP-TO-DATE
SENSITIVE S.G.3 KIT
.2 -gang Air Dielectric Tuning

Condenser.
 Automatic Grid Bias.

Full Vision Slow-motion
Tuning.

 Detector, &G., Pentode
Valves.

Modern Air -spaced Coils

KIT "A" 35/11.
Cash or C.O.D. Carr.
Paid, all necessary
parts less valves and
cabinet, for 2/6 down
and 9 monthly payments of 4/-.
Send for Full Details of valves and Peto-Scott cabinets and Free Blueprint.

6
RADIO

ACCESSORIES
DOLA P.720 PMT SPEAKER. For allIt outputs. Universal transformer. Cash or
C.O.D. Carriage Paid, £111510.

Balance in 9 monthly payments of 4/..
DLUE SPOT POPULAR P.M. SPEAKER,
EN Universal matching transformer. Cash or
C.O.D. Carriage Paid, 19/6.

Balance in 8 monthly payments of 2/6.
D.T.H. NEW MINOR (UNIVERSAL)
kv PICK-UP, with self-contained volume
control. Cash or C.O.D. Carriage Paid,
17/6.
Balance in 7 monthly payments of 2/6.

PIFCO
ROTAMETER, 9 ranges for. 100

tests On mains or battery receivers. Cash
or C.O.D. Carriage Paid, £1/9!6.

Balance in 10 monthly payments of 3/

Send

2/6
Only
Send

2/6
Only
Send

2/6
Only
Send

2/6
Only

SPECIAL ANNOUNCEMENT
We have a special display of shop-
soiled goods at 77, City Rd., London,
E.C.1, and 62, High Holborn, London,
W.C.1, all at big reductions. Come and
inspect them. It's well worth a visit.

PETO-SCOTT CO., Ltd., 77 (Lond..23), CityA Road,
on, FL

Telephone: Clericenwal 9406/7.
West End: 62 (Pr.TV.23), High Holborn, London, TV.C.1,

EST. 1919

EASY TERMS
111, EVERYTHING RADIO supplied on the lowest terms.

Send list of requirements for quotation by return. Prompt
to delivery. Cash and C.O.D. Orders Despatched by Return..

W.B. STENTORIAN UNITS
36.S Cash Prise 22/2/0, or 2/6 WITH ORDER and 1,

1111. 11 monthly payments of 4/-.
KJ Cash Price 61/12/8, or 2/6 WITH ORDER and4
11 monthly payments of 8/..

. ROLA L.S. UNITS atillET'aris.

Estd. 1925. THE NARIONAL 1977 41

LONDON RADIO SUPPLY
COMPANY

11,0AT LANE -NOBLE STREET. LONDON,E.C.

ALL CARRIAGE PAID.

PATENTS AND TRADEMARKS.
WINGS PATENT AGENCY, LTD. (Director: B. T.

Ring, C.I.11 E., Regd. Patent Agent (LB., 1T.S.A.
and Canada). Advice, Handbook and 'consultations free.
50 years' refs. -146a, Queen Victoria Street, E.C.4.

'Phone City 6161.

MISCELLANEOUS

DO YOU WANT A PROFITABLE BUSINESS
OF YOUR OWN ? We show you exactly how

to start and run a business with little capital from your
own address. No office, shop or experience is neces-
sary. You receive working details of 201 profit -earning
businesses from which to make an immediate start.
No risks, No waiting. Results are sure. Just send a
p.c., to-day-NOW-for fully descriptive FREE
book to Business Service Institute (Dept. 12z), 6,
Carmelite Street, London, E.C.4.

MOVIES AT HOME. How to make your own
Cinema Projector. Particulars Free. Movie -

scope, (L) Pear Tree Green, Doddinghurst, Essex.

BRITISH SWL REVIEW.-April issue now ready,
price 6d. from W. H. Smith's or British Short

Wave League, Ridgewell, Essex.

SHORT WAVE on a crystal set. Full building
instructions and crystal 1/2 post paid.-Radiomail,
Tanworth-in-Arden, Warwickshire.

REPAIRS to Moving Coil Speakers, Cones and Coils
fitted ' or rewound. Fields altered. Prices

Quoted including Eliminators. Loud -speakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/- Post
Free. Trade invited. Guaranteed, Satisfaction.
Prompt Service. Estimate~ Free. L.S. Repair Service,
5. Balham Grove, London, S.W.12, Battersea 1821.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

VALNTES. By well-known manufacturer. Complete
range of Battery, A.C. Mains, Rectifiers. Brand

new stock with six months' guarantee. 2 volt ; Detector
2/3, Power 2/9, Screen Grid, Pentode, H.P. Pentode
5/-. Writefor other prices to : Dulci Electrical Co.,
Ltd., 7, Lizard Street, London, E.C.1.

ULBERT for Quality Surplus Speakers. AllH . Music Lovers should write for List of amazing
bargains. Prices from 8/6 brand new. Made by best
known British maker.-Hulbert, 6, Conduit Street,
W.I.

CLARION VALVES.-All brand new; battery types
2 -volt, H.2,. H.L.2. L.P.2, 1/9 ; super power,

P.2, 2/6 ; screens and L.F. pentodes, 3/9 ; A.C. mains,
4 -volt, 1 -amp., general purpose, 3/3; power, 4/-;
screens and L.F. pentodes, 4/6 ; full -wave rectifiers,
3/6; postage paid, cash with order, or C.O.D. over
10/ -.-Clarion Valves, Dept. 2, 885, Tyburn Road,
Erdington, Birmingham.

ENGINEERING
OPPORTUNITIES'

FREE!
This unique Hand -book shows

the easy way to secure
A.M.I.C.E., A.M.I.Meeh.E.,
A.N.I.E.E., A.H.I.A.E.,
A.M.LW.T., A.M.I.R.E., and
similar qualifications.
WE GUARANTEE-

NO PASS-NO FEE."
Details are given of over 150

Diploma Courses in all branches
of Civil, Neck., Elec., Motor,
(kers., Radio and Television
Engineering, Building, Govern-
ment Employment, etc.

I

Vrite firhis enlightening Hand -book to -day FREE and post free,
British Institute of Engineering TechnologY,

'409, 'Shakespeare House, 17, 18, 19, Stratford Place, W.I.

FREE ADVICE BUREAU
COUPON

j'. This coupon is available until April 20,
1936, and must be attached to all letters con-

taining queries.
; PRACTICAL AND AMATEUR WIRELESS,

. 18/4/36.

ADVERTISEMENT INDEX
British Institute of Engineering Technology Page

Inside Back Cover
Cossor, A. C., Ltd.  . Inside Front Cover
High -Vacuum Valve Co. Ltd. .. .. 139
International Correspondence Schools, Ltd. . 136
King's Patent Agency, Ltd. .. Inside Back. Cover
Lectro Linn, Ltd. ..
London Radio Supply Co. .. . . Inside Back Cover
Peto-Seott, Co., Ltd. .. .. Inside Back Cover
Premier Supply Stores .. . 143
362 Radio Valve Co., Ltd. .. Inside Back Cover
Telegraph Condenser Co., Ltd . .. 135
Westinghouse Brake and Signal Co., Ltd. .. .. 127
Wills, W. D. and H. 0. . 137
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NO CHANCE
OF ESCAPE!

There was no chance of escape for that
glittering prize of a Staff car. The road
continued straight for another four miles.
Hedges on- either side would prevent any
altempt to !cave it: It was my meat.

- - Understand my excitement. The destinies
of nations have been altered by little chance
happenings like this, the arrow that pierced
King Harckfs eye ,at Hastings, - the chill
caught by. Napoleon on the road to Moscow.
I was all keyed up.

When I had passed the car by a couple of
miles or so I banked round. Pushing
forward the stick, I dipped my nose until
I was no more than twenty feet above the
ground and went racing back towards it.

The setting sun was behind me. The
road was a streaking white blur beneath me.
I shifted in my seat and gave a final glance
round. - I was all set.

I was going to give those German
Generals a long burst of twenty or more.
The burst I would give them would begin
at one hundred and fifty yards and last till
my wheels were within a few feet of their
radiator. I was going to dose that Mercedes
and its occupants with the juiciest, deadliest
burst in the history of machine-guns. I

did nothing of the kind.... .

This is an incident from "The Macaroni
Cup," a long complete story of war -time
adventure which appears in the May AIR

5 TORIES.

Also

2 MODERN AIR
THRILLERS

The Loop of. Death
By-Capt. J. E. Gurdon, D.F.C.'

'At Fifty Feet By Buckley Roberts

2 EXCITING A I R -
WAR STORIES

Mystery of the Marshes
By Milford Hyde

Visibility Low By G. M. Bowman

THRILLING A I R
WAR HISTORY

No. 55 Squadron
By W. MacLanachan

The story of one of the most famous of
British Bombing Squadrons.

AND MANY
SPECIAL AIR

FEATURES

IN THE -MAY
?UMBER
Now On Sale Everywhere

)s.

George Nell:nes Ltd

Published every Wednesday by GEORGE NEWNES, LIMITED, 8-11, Southampton Street, Strand, London, W.C.2, and Printed In Great Britain by THE NEWNES
PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand: GORDON & GOMM, LTD. South Africa: CENTRAL
NEWS AGENCY, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum; six months, 8s. 10d.

Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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SIMPLE UNIVERSAL MAINS SETS See page 149
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ICOSSOR
MELODY MAKER KITS
for BATTERY and A,C. MAINS

Simple to build, up-to-date in design, powerful and efficient,

these Melody Makers are real quality Kits. In performance and

appearance all previous standards have been beaten. And

because every part is built in the huge Cossor Works-the

largest self-contained radio factory in the Empire-they are like

all Cossor Radio-RELIABLE.

VARIABLE -MU
PENTODE H.F.

SCREENED H.F.
PENTODE DETECTOR

SUPER -SELECTIVE
IRON -CORED COILS

0
MOVING COIL SPEAKER

&c.
0

BATTERY MODEL 362
Variable -mu H.F.Pentode, H.F. Pentode Detector, and
Economy Pentode Output. Super -selective
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

x x 9.1" aCCOM-
modating all batteries.
Terminals for Pick-up ;plug £5.19.0and sockets for extension
loud -speaker.

(Less batteries)
H.P. Terms: 12/6 deposit and
to monthly payments of 12/5.

A.C. MAINS MODEL 361
Variable -mu H.F. Pentode, Screened H.F. Pentode
Detector, and Triode Power output. Heavy duty
rectifier. Super -selective Iron -cored Coils. Single
knob tuning. Illuminated scale, Wave -length cali-
brated. Combined On/Off, Wave -change and Pick-up
Switch. Selectivity and Volume controls. 8 in.
Energised Moving Coil Speaker. Walnut finished
cabinet i7 x 31" x 9i". Terminals for Pick-up.
Plug and sockets for exten-
sion speaker. A.C. Mains
only, zoo/25o volts (adjust-
able). 40-100 cycles.

H.P. Terms: 551- deposit and
at monthly payments of 151-.

Prices do not apply in I.F.S,

THIS COUPON BRINGS CONSTRUCTIONAL CHART

To A. C. COS SOR LTD.,
Melody Dept., Highbury Grove, London, N.5.

Please send me Constructional Chart which tells
me how to assemble the Cossor Melody Maker,
Model No (Please state model required.)

Name.

Address

I PAC. ':2/4/36

21122
8811
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ROUND the WORLD of WIRELESS
First Radio Broadcast

ALTHOUGH in Europe the first concert
Of any importance was broadcast

from the Chelmsford station on June 15th,
1920, transmissions had already been made
as far back as 1913-14, from a small station
at Laeken, near Brussels (Belgium). On
March 28th, 1914, a complete  radio pro-
gramme was broadcast, but the transmitter
was dismantled on the outbreak of the
Great War.

Berlin Radio Exhibition
THE date for the 1936 wireless show in

the German capital has been fixed
for the period August 28th-September 6th,
in order to " rope in " the visitors to the
Olympic Games, held at Berlin this summer.

Czecho-Slovakia Plans Ahead
THE full scheme of the reorganisation of

broadcasting comprises a second
station at Prague of a power of 60 kilowatts ;
a similar station to replace the present
Kosice transmitter, and new 100 -kilowatt
plant for Brno. In addition, during 1937,
a further station is to be built in the
neighbourhood of Bratislava.

Down Headphones !
FRENCH listeners to the Marseilles radio

programmes have threatened to strike,
refuse to pay their licences, and seal up
their wireless receivers until better enter-
tainments  are provided by the local
station. The main grievance appears to
be the reiterated postponement of the
opening of the new Marseilles -Realtor
100 -kilowatt transmitter.

Radio and the Thames Police
SEVERAL of the patrolling Thames

Police launches are being equipped
with wireless transmitting and receiving
apparatus to permit tfiem to keep in touch
with Scotland Yard, and also with the
radio -equipped flying squad cars ashore.

High -power Transmitter for Estonia
THEEstonian State Broadcasting Service

placed an order with British
manufacturers for the supply of a high -
power station to be installed in the neigh-
bourhood of Tallinn. It is also reported that
the relay transmitter at Tartu is to have its
output increased. Tallinn works on 410.4
metres (731 kcis), a channel shared by two
Spanish stations.

Midget Components .

The Monitor-Third Stage ..
Universal Mains Circuits . .

On Your Wavelength ..
Readers Wrinkles . .

Chemistry in Radio . . .

The Straight Set versus the Superhet
Radio Misnomers .

Service Data Sheet..
Short-wave Section . .

Beginners' Supplement
Impressions on the Wax . . .

Practical Letters .. . . .

Queries and Enquiries . .

Italian Radio Medical Service
FOR dealing with accidents or illness at

sea, the Italian authorities have
inaugurated a complete medical service at
Rome. Aeroplanes and seaplanes are at the
disposal of the doctors for the conveyance
of special serums or medicines if required.
By a new invention, it has been made
possible to transmit to the medical radio
centre in the Italian capital the actual
heart beats of patients for whom a diagnosis
is required.

How Prague Outwits Thieves
j N order to ascertain whether radio re-
" ceivers have beep honestly acquired the
Czech Post Office compels owners of wire -
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less sets to declare the make, trade mark,
manufacturer's number, and valve classi-
fication of all receivers registered.

Tides, Fog and Micro Waves
ACCORDING to a recent report on the

working of the 17.4 centimetre micro-
wave transmissions between Lympne (Great
Britain) and St. Inglevert (France), both
tides and weather affect reception, as
changes in temperature or barometric
readings exert considerable influence on
these ultra -short channels. It would also
appear that whereas some waves travel in
direct line from station to station, others
are reflected from the surface of the sea
between the two points.

Strasbourg's Mobile Studio
TO permit of direct relays from various

neighbouring districts, the Strasbourg
station has now equipped a large saloon
railway wagon with anteroom, studio, two
sleeping berths, small kitchen, as well as a
special compartment for housing amplifying
apparatus. The mobile studio, wherever it
is stationed, is then connected to the nearest
telephone point, and the broadcast is passed
on to the main transmitter.
Is This a Record ?

VIC2UW'
Sydney (New South Wales)

boasts that it transmits radio pro-
grammes during twenty-four hours every
day of the year. It operates on 1,110 kilo-
cycles (270.3 metres).

New Direction -finding Station
AT a cost of £2,500, the Air Ministry is

installing at Eastleigh, near
Southampton, a D.F. wireless station for
the aeroplanes landing on the Municipal
Airport. For the air traffic it will fulfil the'
same duties as those carried out by the Nab
tower radio transmitter for seaborne craft.'
Vienna Goes One Better

HAVING visited all countries in which
broadcasting systems are soundly

established, the Austrian authorities have
planned a new Broadcasting House which,1
when opened at Vienna in the spring of
1937, will prove to be the most up-to-date
radio centre in Europe. The scheme brings
all studios, the concert hall, theatre, variety,
cabaret stages and lecture rooms under
one roof.
More Macabre

THE B.B.C. Drama Department some
time ago produced a programme

called " Macabre." The idea behind the
production was that listeners sitting round
the fire sometimes enjoy a really grim
story. Felix Felton, who was responsible
for the first " Macabre " programme, will
produce " More Macabre," on May 2nd, in
the National programme. Good story-
tellers are born, not made, and the voices
have been most carefully chosen. For broad-
casting purposes, the stories have been
dramatised. The first story will be based
on Gwendoline Foyle's " The Picture."
The second story -teller will then introduce
Walter Hudd's " Lights Out," and the third
uncanny tale is E. F. Benson's " Thursday
Evenings."
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ROUN the WORLD of WIRELESS (Contd.)
Programme of May Day Music
THE B.B.C. Welsh Orchestra will broad -
I cast a programme of May Day Music

on May 1st, beginning with a May Day
overture, by Haydn Wood ; going on to
" Le Joli mois de Mai," by Schumann ;
and ending with the " Chanson de Mai,"
by Bantock, and the " Entry of the Rose
Queen," by Hollaender.

Removing

Melody and Song
THOSE popular entertainers, Leslie and

Lewis, who hail from Wembley, will
broadcast from the Leeds studios on April
30th. Their act is entitled " In a Whirl of
Melody and Song," and, besides singing,
they play the piano and piano -accordion.
Listeners may remember that they broad-
cast from the Winter Gardens, Morecambe,
in February last.

Organ Recital from Nottingham
THEorgan of St. Mary's Church, Notting-

ham, will be heard in the Midland
Regional programme on April 30th, when
Henry Hodgson, Organist and Choirmaster
there, is to give a recital. It is a four -
manual instrument erected in 1915. Not-
able features are the huge pedal organ with
its thirty -two -foot reed and the fine tuba
on the solo organ. The organ case is the
original one designed by Gilbert Scott in
1872.

Variety from Cardiff
AVARIETY programme will be broad-

cast from the New Theatre, Cardiff,
on April 28th.

Kettering Rifle Band
THIS band, which is one of the oldest in

the courtry, is to pay a return visit
to the Midland studios on April 27th, when
Percy Cook will conduct a popular pro-
-gramme. As interludes Paul Brittain will
play some of his own arrangenients of
popular modern melodies. He has broad-

INTERESTINGand TOPICAL
PARAGRAPHS

cast several times with a Birmingham dance
band, and as a soloist under his family
name, Victor S. Gamson ; he is also well
known as a cartoonist.

MAKING CONES FOR H.M.V. LOUDSPEAKERS

a cone from the blocking machine which reduces it from a thick pulpy cone to a closely -
woven cone of the correct thickness and weight.

" Western Cabaret "
WESTERN Cabaret No. 6 comes from

The Palace Hotel, Torquay, on
May 2nd, when listeners will hear Arthur
Askey (entertainer) and Stanley le Marchant
and his Band. Stanley le Marchant was
for three years one of the principals in the
Bournemouth Symphony Orchestra with
Sir Dan Godfrey, and his present com-
bination of nine musicians can play straight
music in the dining -room as well as the
dance music which listeners will hear.

" Mr. Mike Presents ... !
THIS is .the first of a series of topical

revues produced by Martyn Webster
on the same lines as his monthly " Cock-
tail," but on a bigger scale. Reginald
Burston, who came to the B.B.C. after
distinguished experiences in Cochran revues,
will conduct the B.B.C. Midland Revue
Chorus and Revue Orchestra. The artists
will include Cora Goffin ; Dorothy Summers ;
Marjorie Westbury ; ' Hugh Morton (as
compere)

'
Denis Folwell Warwick

Vaughan (who is a son of Madame Alice
Vaughan, the singer) ; Harry Hartland, a
young Birmingham tenor ; and Those Three,
a close harmony trio from Nottingham.
This broadcast will be given in the Midland
Regional programme on April 30th.

Gypsy Girls
IT is said that only Hungarian gypsies can
I play tzigane music, yet Don Rico's
Gypsy Orchestra, which broadcasts from
the Newcastle studios on April 26th, is
composed of aids drawn from Sheffield,

Hull, Manchester, Glasgow, Plymouth, and,
in fact, from every part of the British Isles.
Don Rico himself, as his name would
suggest, is a Spaniard. While a student
at the Paris Conservatoire of Music he
made a name for himself with compositions
such as " The Gypsy Love 'Song ' and
" The Tzigane Life ".--compositions which
he played before the Tsar of Russia at the
Imperial Palace. In his time he has achieved
fame as a trumpet -player, a 'cellist and
conductor of a brass band.

Variety of Theatres
COVENTRY Hippodrome was to have

been the first of the Variety of
Theatres series, but there was a postpone-
ment owing to the King's death. The story
of the theatre will be told, on April 28th,
by Mr. S. H. Newsome, joint managing
director, in an interview with David
Gretton, who is in charge of the series.
The theatre was built in 1906 and extended
and restored in 1921.

Shakehnare Birthday Speeches
(--NN the afternoon -of Shakespeare's

birthday, April 23rd, the speeches
at the luncheon in the Conference Hall,
Stratford -npon-Avon, will be broadcast.
This year Dr. Lascelles Ahercrombie, the
poet, who is Professor of English Liter-
ature. at Bedford College, University of
London, is to propose the toast of " The
Immortal Memory." Sir John Squire will
propose The Drama," and Bronson
Albery will reply. The unfurling of the
flags of the nations in Bridge Street,
Stratford, will take place as usual in the
morning, and later there will be a pro-
cession with flowers to Shakespeare's tomb
in Holy Trinity Church. The Birthday
Play at the Memorial Theatre this year is
" Much Ado Abont.Nothing."

" For Western Gardeners "
THE introductory talk in a new series

called For Western Gardeners "
will be broadcast on April 30th by Dr.
Harris. This series will deal with many
aspects of gardening and will be of interest
to the allotment -holder as well as to the
head gardener. Mr. Harris has been a
successful exhibitor for many years and
has lectured for the Wilts County Council.

PROBLEM No. 188.
Ambrose constructed a four -valve short-

wave superhet, but although telephony recep-
tion was particularly good, he could not pick
up half as many worse stations as he could
with his old straight three receiver. Why
was this, and how could results be improved ?
Three books will be awarded Meth° first three
correct solutions opened. Address your letters
to the Editor, PRACTICAL AND AMATEUR
WIRELESS, George Newnes, Ltd., 8-11, South-
ampton Street; Strand, London, W.C.2.
Envelopes must be marked Problem No. 188
in the left-hand corner, and must be posted to
reach this office not later than the first post,
Monday, April 27th, 1936.

Solution to Problem No. 187.
When a bias resistance is connected between the

H.T.- and L.T.- terminals of a battery set its
required value is governed by the total con-an:m(1mi
of the receiver valves and not by the consumption
of the output valve only. Joyce should have used
much lower value of resistance.

The following three readers successfully solved
problem No. 188, and books are accordingly being
forwarded to them :-A. S. Denby, 48, Church st.,
Ecolesfield, Nr. Sheffield ; H. T. Small, 151, Thicket -
ford Rd., Bolton, Lanes. : J. Gardner, 2, Bower Lai e.
Square, off' Bower Lane, nollinwood, Lanes.
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About Midget Components
AFEW years ago it was

quite usual to judge the
goodness " of compo-

nents by their physical dimen-
sions just as much as by their
electrical characteristics, but that
would be impossible to -day. The time is not
far removed when a transformer which did
not measure at least 4in. cube and weigh
several pounds would be looked upon as
" cheap," and a coil that was not fully 3in. in
diameter was considered as necessarily in-
efficient. " If such standards of comparison
,were applied to -day it would be difficult to
find a " satisfactory " component on the
market. Fortunately, however, new
standards have been established, due in
large measure to the improvenient in design
and in the materials which are employed by
the manufacturers. In fact, in many cases

The W/B Midget Stentorian speaker.

it would be true to say that a small com-
ponent is often looked upon with greater
favour than a larger one of the same type.
And this is not because of a craze for midget
parts, but due to a better understanding of
the function of the components.

Our Pioneer Efforts
':"So great is the skill which has been

applied in the design of components that
real midgets are perfectly satisfactory,
besides being more convenient. We, of
PRACTICAL AND AMATEUR WIRELESS, be-
lieve that we have been responsible in no
'small measure for the introduction of
2 efficient components in miniature," since
we were the first to impress upon our trade
friends the need for these components. We
proved that it was possible to make them
efficient, and that it was possible by their
use to produce satisfactory portable sets
which could really be carried without undue
effort. About a year ago we led the way
With a series of pocket portables, although
we had published designs for midget sets
long before that.

We showed that it was possible to make
efficient coils no larger than standard H.F.
chokes, and that transformers of no more
than 3 cubic in. could be used in such a
Manner that they provided the necessary
step-up effect without introducing distor-
tion. and we also made it clear beyond
doubt that smaller variable condensers,
chokes and resistances . were completely
effective. Manufacturers immediately
came forward and gave us their backing and

Great Strides Have Been Made in the Production of
Efficient Midget Parts, and these are now Listed in the
Catalogues of Nearly Every Component Manufacturer

assistance, with the result that there are now
available to every constructor midget com-
ponents for almost every purpose.

Efficient Midget Valves
Our efforts were crowned by the intro-

duction of the Hivac midget valves which
are to -day made for every stage of the
simpler type of receiver. By the use of
these valves in conjunction with the
diminutive components, it is possible to
make a real receiver in a cigar case, whilst a
loud -speaker set can be made in a carrying

case no more than half the size of the
average attache case. Since last
summer we have continued our experi-
ments with midget receivers, with the
result that we shall, during the coming
summer, be able to offer to our
readers at least one design which will
surprise them with its excellent
results and low price. But that is a
matter which should not be discussed
at greater length here ; you must wait
a little longer for the complete details.

" Pocket " Sets For All
As to the actual components, it

would be far easier to give a list of
those manufacturers who are not
making them than it would to attempt
to specify those who are. The idea
of midget parts has certainly caught
on " ; it could do no other, for car -
radio is becoming increasingly popu-
lar, and the use of small receivers in

A midget transformer made by Messrs. Balgin.

aircraft is quickly extending. We foresee the
time when every touring cyclist, and every
hiker will have a complete receiver in his kit-
bag, ready for use at a moment's notice for
bringing in the weather forecast or news, or
half an hour's concert. At this very
moment there is no reason why a
set should not be
carried in the pannier
of a bicycle, for a
suitable set can be
made which weighs
very little indeed, and
which takes up no
more space than a
light waterproof.
A Few of the

Makers
Among those com-

ponents which are

available mention can be made
of the midget L.F. transformers
of Bulgin and B.T.S. ; the -resist-
ances of Ferranti, Erie, Bulgin
and Rotor ; the coils of Graham
Fetish, B.T.S. and Bulgin ; the

variable condensers of Jackson Bros. and
Polar ; the volume controls of Ferranti, Erie
and Polar-N.S.F. ; the valveholders of
Wearite and Bulgin ; the speakers of Rother-
mel, Amplion, Ferranti, Celestion and
Epoch; and, of course, the midget Hivac
valves. This list could be extended almost

A Wien/ migdet iron -cored H.F. choke.

indefinitely, for the range is so wide. It is
sufficient, however, to emphasise that all
of the well-known manufacturers have
given their serious attention to the problem
of size reduction and have achieved re-
markably satisfactory results at astonishing
prices. Additionally, it should be pointed
out that; so far, this important field has
been left almost entirely to the home con-
structor, although there are a few complete
midget receivers on the market. Those few
have helped to prove our original contention
that reduction in dimensions is no means
synonymous with loss of efficiency, for they
have already attained a surprising degree of
popularity. As times goes on we are quite
sure that still further reductions in size and
weight will be found possible, and the
" pocket " radio will eventually become
universal. If this is not
so we shall not be to
blame, for we shall con-
tinue to demonstrate
the advantages
of the minia-
ture receiver
for portable
use.

This illustration shows a
home-made midget set.
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The Monitor Third Stage
THE hundreds of enthusiastic reports

we have received from various parts
of the country concerning the Monitor

 Three testify to the popularity of this simple
and efficient little receiver. Many of our
readers are so satisfied with the first version
of the set that they have decided not to
make any further additions, but others
living in more congested areas have found
that the selectivity of the first stage does
not quite meet with their requirements,
and have, therefore, built the second version,
using two coils and two tuning condensers.
By judicious use of the reaction and volume
controls a sufficiently high degree of selec-
tivity may be obtained from this version
of the Monitor for most localities, but a
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Fig. 1-Underside of the coil chassis showing the
wiring. Note that the switch has been omitted for
clarity, and the switch wiring is shown in Fig. 2.

still further improvement in this respect
can be obtained by adding a third coil.

This coil is made by B.T.S., Ltd., and
can easily be mounted on the chassis used
in the second version. In the article con-
cerning the latter it was mentioned that
readers who intended adding a third coil
at a later date should obtain a three -gang
condenser having three .0005 mfd. sections.
The third section of this is not used in the
second version, but must now be brought
into use in conjunction with the additional
coil.
Coil Wiring

Before commencing the wiring of the
new coil, the existing wiring of the coil
chassis should be carefully checked. Corn-
mencing at the control knob end of the
switch, the first tag should be connected
to the yellow lead of the first coil, the second
tag to the blue lead of the first coil, the

IFull Instructions for Adding a I
Band-pass Coupling Coil to this

x,EPopular Receiver

third tag to the coil chassis, the fourth tag
td the yellow lead of the second coil, and the
fifth tag to the blue lead of the second coil,
In some cases it may be found that the blue
leads are joined to the first and fourth tags,
and the yellow leads to the second and fifth
-this method of connection is quite in
order. The white lead of the first coil
should be joined to coil chassis terminal
tag 2, and the black lead of this coil to
chassis terminal tag 1. Chassis tags 3, 4,
and 5 should be joined to the white, brown,
and black leads of the second coil respec-
tively, and chassis tags 6 and 7 to the 8th
and 9th tags of the switch.

If this wiring is in order, the yellow lead
of the new coil may now be connected to the
seventh tag of the switch, the white lead
of the new coil to chassis terminal tag 8,
and the black lead to chassis tag terminal 9.
A lead should then be joined between
the third and sixth tags of the switch. If
these instructions are studied in conjunc-
tion with the accompanying sketches, no
difficulty should be experienced in the wiring
of the band-pass coil.

External Modifications.
After the internal wiring has been com-

pleted and checked the coil chassis should
be remounted on the receiver chassis, and
a lead joined between the fixed vane tag
(side tag) of the third section of the gang
condenser and coil chassis terminal 8.
The .002 mfd. condenser must then be
disconnected from chassis terminal 2 and
joined to chassis terminal 8, and a con-
denser having a capacity of approximately
25 mmfd. must be connected across termi-
nals 2 and 8 in order to provide a capacity
coupling between the two band-pask coils.
This small condenser may be home -con-
structed, or a J.B. semi -variable condenser
No. 1,087 may be used. If the condenser

000025,,M .002,4a

C.2

is to be constructed, a two-inch length of
insulated wire of the Glazite type should
be joined to terminal 2 and a similar length
to terminal 8. These two wires should then
be twisted tightly together for a length of
approximately 1 iin., keeping the two free
ends well apart, and taking great care not
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Fig. 2.-The switch connections.
to damage the insulation around the wires ;

of the condenser
and the insulation forms the dielectric.
Tuning

After these modifications have been made;
the receiver may be switched on, and the
trimmers of the gang condenser adjusted
until maximum volume is obtained. A
slight loss of volume is to be expected as
compared with that obtainable when only,
two coils are in use, but the selectivity
will be greatly increased. If for some
reason it is desired to cut out the band-
pass coupler and use two coils and two
sections of the gang, condenser; the aerial
socket should be joined to terminal 9 of
the coil chassis instead of to terminal 1.
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Fig. 3.- The theoretical circuit of the Monitor in its present stage.
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SIMPLE UNIVERSAL
MAINS CIRCUITS

Essential Details are Given of Two Receiver Circuits Having Two and
Three Valves. By FRANK PRESTON

DESPITE the tendency for the D.C.
receiver to be relegated because of
the rapid change -over which is being

made to A.C. supplies there is still plenty
of use for the universal (A.C./D.C.) circuit.
Not only can a circuit of this kind be used
at will with either A.C. or D.C. mains
without any alterations being required,
but it is often cheaper than the A.C. set
due to the fact that a mains transformer is
not required. It is fair to say that, as a
general rule, the universal set is not quite
as efficient as a corresponding type of A.C.

7 /Mat

Fig. 1.-A simple detector -pentode circuit in which

receiver, but the difference is very slight
when modern valves are used, and when
an output of 2 .watts or so is sufficient-
as it generally is.

Uniform Make of Valves
There is a wide range of valves suitable

for universal use, and these are now made
by most of the manufacturers in nearly
every type, but it is generally important
that all of the receiving valves should be of
the same make. This is because, whereas
some manufacturers produce valves re-
quiring a heater current of .2 amp., others
take .18 only, and others require .3 amp.
In addition, there are the Ostar-Ganz
mains -voltage valves which take .024 amp.
at the full mains voltage. Apart from the
latter, however, the valve heaters require
from 13 to 40 volts for heating, which
means that the various heaters have to be
connected in series. And it is obvious that
if all of the valves do not require the same
current complicated resistance -balancing
circuits must be adopted.

Detector -pentode Circuit
Fig. 1 shows a very simple type of two -

valve circuit comprising a triode detector,
and power -pentode output valve, which is
completely satisfactory for good reception
of a few transmissions. In this case a
Westinghouse metal -oxide rectifier, type
H.T.10 is used, and this will easily supply
the anode current necessary when connected
in a half -wave circuit, as shown. The valve
types indicated refer to the Tungsram
range, the R.2,018 being a triode detector

a metal rectifier

and the P.P.4118 a pentode output valve.
The former has a heater rated at 20 volts,
.18 amp., and the rating of the latter is
40 volts, .18 amp. Thus, it will be seen
that the total voltage dropped across the
heaters is 60, which means that the difference
between this voltage and that of the mains
has to be dropped in an external circuit.
A barretter is ideal for this purpose, since
its resistance varies according to the applied
voltage, with the result that the current
passing through it is maintained constant
within wide limits. The barretter indicated

is the Philips type,
SA1 GNOME

1928, which is rated
to drop between 100
and 210 volts. This
means that a mains
voltage from 160 to
270 (60 plus 100 or
210) can be applied to
the set without any
alteration being re-
quired, and with the
assurance that the
valves will be
properly run. Other
barretters are avail-
able for different
currents and to drop
different voltages ;
there is one for every
type and combina-
tion of valves nor-
mally required.

Practical Points
Beyond the points

mentioned there is very little in the circuit
which calls for special mention. It is not pro-
posed to give constructional details, because
this article is intended for those who have
sufficient experience of receiver design and
construction to be able to work from a theo-
retical circuit. The following practical notes
will, however, be of use. The two 8-mfd.
smoothing condensers may be of any type
since their working voltage will not exceed
about 250 ; additionally, unlike the con -

00I.0

MO

Fig. 2.-In this three -valve universal -mains circuit a half -wave valve rectifier is employed.

is used.
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ditions which exist in a D.C. set they cannot
be connected to points of wrong polarity
due to the inclusion of the rectifier. But
when using a metal rectifier it is desirable
that the proper polarity should be deter-
mined before connecting up the set. This
does not apply, of course, when using a
valve -type rectifier. The values of com-
ponents indicated apply to the valves
indicated, and should not normally be
varied, although the capacity of the reaction
condenser naturally depends upon the
particular tuning coil employed. The L.F.
transformer can be of any good pattern
because the ,anode current passed by the
detector when used in this circuit is not
more than about 1.5 mA. As to the
smoothing choke, this should have an
inductance of not less than 20 henries when
carrying 50 mA. The 25-mfd, condenser
used in the bias circuit of the pentode is
important, for it is very helpful in eliminat-
ing any traces of mains hum which remain
after rectification and smoothing.

Note the inclusion of fixed condensers in
the aerial and earth leads ; these are always
important when the set is operated from
D.C. mains, since they prevent the likeli-
hood of short-circuits in the event of the
positive mains lead being earthed.

Valve Rectification
A rather more advanced circuit arrange-

ment is shown in Fig. 2, where three pen-
todes are used for H.F. amplification,
detection and L.F. amplification. The
first is a variable -mu valve, the second
a screened -grid one, whilst the third is of
the power type. The aerial coil is shown
as having a transfer aerial tapping, and this
is used in conjunction with a tuned H.F.
transformer for inter -valve coupling, but
alternative arrangements may be used
with equal success in most instances.

All the valves are Cossors, the first two
requiring heater voltages of 13, and the
third a voltage of 40 ; all take .2 amp.
Valve rectification is used, and the rectifier
also is of Cossor manufacture. It is a type
40 S.U.A., with a maximum output of
210 volts at -76 mA, and has a heater
rated at 40 volts, .2 amp. The voltage
drop across the heaters of all four valves
is 106, and the barretter indicated-a
Philips type C.1-provides a voltage drop
of 90 to 230 at .2 amp. Thus the set
could be used with voltage supplies between
196 and 336. In practice the voltage will
always lie between 200 and 250, so there is
ample margin. The output valve is de -

(Continued overleaf)
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(Continued from previous page)

signed for a maximum anode voltage of
150, and this will be provided when the
mains voltage is approximately 230, due
to the voltage drop across the smoothing
choke, rectifier, speaker transformer and
bias resistance.

Variable -mu Control
Variable -mu control is provided by

the 1,000 -ohm variable resistance in the
cathode lead of the first valve. The
method of feeding the screening grid, by
means of a fixed potentiometer, is not
technically ideal, but it is simple and works
extremely well in a straightforward circuit
of this nature. The screen -grid valve used
as leaky -grid detector proves extremely
effective in a circuit of this nature, despite
the fact that it is impossible to include a
resistance equal to the optimum load in its
anode circuit ; it provides a high degree
of amplification, combined with pleasingly
smooth reaction control. In fact, reaction
control is so smooth and uniform over the
tuning range that it is often possible to set
the reaction condenser to its most suitable
setting and then to leave it alone entirely.
This is of especial importance when the
receiver is for family ' use, and when a
reasonable number of distant stations are
required.

Heater Connections
It is interesting to observe the sequence

in which the valve heaters are connected.
Starting from the positive mains connec-
tion (when using D.C. only, of course) the

lead goes to the rectifier, from there to the
output pentode, thence to the variable -mu
pentode, back to the detector and earth.
It is not essential that this sequence should
be followed, but there is less chance of
mains hum when using it. The idea is to
rednce the voltage difference between the
cathodes and heaters of all valves as much
as possible, and it may be seen that the
cathode of the rectifier is the most positive
portion of the heater " chain." The
output -valve cathode is next, due to its
being positively biased, the variable -mu
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Fig. 3.-A complete filter circuit for inclusion in
the mains leads. This prevents modulation hum

and certain forms of instability.

pentode has a less -positively -biased cathode,
and the detector cathode is at earth (full
negative) potential. -

Values of the principal components are
indicated in Fig. 2, and it might be added
that the smoothing choke is similar to
that used in Fig. 1.

Modulation Hum
One of the difficulties which often occurs

when using D.C.. receivers, even when all

April 25th, 1936

normal _precautions have been taken
against it, is due to modulation hum and
different forms of instability. This can
in almost every instance be overcome by
including a filter circuit in the mains input
circuit. Various types of filter have beer:
described in these pages before, but the most
effective is that shown diagrammatically
in Fig. 3. It may be seen to consist of twe
power -type H.F. chokes and a pair of
centre -tapped .01-mfd. condensers. The
chokes are simply wired in series with the
mains leads, each of the double condensers
being connected between the two ends of
the chokes. In addition, the two centve
tappings of the condensers are joined
together and to earth. This earth con-
nection should not be made to the earth
or negative line of the set, but directly to
the e,arth - terminal. When a filter circuit
of this kind is used in addition to the
electrolytic condensers shown for smoothing
and bias -resistance by-passing it is very
unlikely that there will be any trace of
hum, as long as the heater leads are kept
as short and direct as possible. For this
reason it is a good plan to arrange the
holders for receiving and rectifying valves,
and also the barrette'', close together, or at
least, as near as they can be placed whilst
complying, with other rules of layout,
such as have been explained many times
before.

Incidentally, for the benefit of those
who have not used a barretter before, it
might be mentioned that those specified
are fitted with a four -pin base, the twu
"filament" pins only being used.

TELEVISION NOTES
Television and Sponsored Pro-

grammes
IT was anticipated that the Ullswater

report would make more than a
passing reference to television, for its
importance in relation to broadcasting
cannot be over -estimated. The main con-
cern of the committee appeared to be in
connection with finance and they recom-
mended that the position should be very
carefully reviewed in the autumn of 1936, as
the estimate of £180,000 for the cost of the
service. up to December, 1936, has already
been earmarked entirely, actual equip-
ment costs and structural alterations to
the Alexandra Palace accounting for the
bulk of this sum of money. They suggest
that a further proportion of the net receiving
licence revenue should be used for television
development purposes. In addition, how-
ever, they are of the opinion that, at
least as far as the early programmes are
concerned, " sponsored ' items should not
be excluded. If this proposal is accepted
by the Government it will, no doubt, be
necessary to exercise very careful super-
vision over the matter which is televised
in order to avoid any undue emphasis on
the items advertised in this way. Perhaps
the simplest solution would be a bare
announcement at the start and finish of the
programme to the effect that the broadcast
was due to the courtesy of Messrs.
Another encouraging item was the com-
mittee's suggestion that steps should very
soon be taken to ensure that provincial
television stations should be built as soon
as possible after the service from the
Alexandra Palace had been inaugurated,
and special types of land line may shortly
be laid for connecting the stations.

Television in Yorkshire
I ILE Yorkshire Television ,Association,
1 with its headquarters at Leeds, is

planning a very ambitious summer pro-
gramme. Although small in numbers the

members are very enthusiastic and keen
and they have applied for a licence to
an experimental transmitting station to be
erected at Gildersome, about five miles
from Leeds. This site has been selected
because of its advantageous height and
proximity to the thickly populated city of
Leeds. If the licence is granted the pro-
posal is first of all to transmit sound pro-
grammes in order to become acclimatised
to the new technique involved in the use of
the very high frequencies. Work has

already begun for the pur-
pose of building a television
scanner, and when this is
complete and has been tested
in " short-circuit " attempts
will be made to transmit
television signals by radio
and receive these at selected
points on suitable receiving
sets. The assaciation is to
be congratulated on so ably
combining theory with ,prac-
tice, and if hopes materialise
Leeds will at least be able
to display a tangible interest
in television reception at an
earlier date than would
otherwise have been possible.

Two of the disc scanners for the forthcoming
television transmissions.

high -definition

Schools and Televised
Films
It is stated that schemes

are on foot for the preparation
of special films for schools
which can be televised for
educational purposes. The
advantages of such an
arrangement are immediately
apparent, for where a talking
film outfit is very expensive
television receivers would be
a much cheaper and more
satisfactory proposition.
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avdength
Charles Dickens on the Radio

THIS Dickens business cloys me. Why
all this pother about an author who

has little claim to have his name echo
down the centuries ? I have always re-
garded Charles Dickens as the vainest man
in the world of letters-I won't say litera-
ture because in my opinion he has never
written anything except pot boilers.

Pickwick Papers," for example, was not
his idea, but that of the wily publisher who
called upon him with the scheme. The

l long, tergiversatory, confused, verbose, and
eircumnavigatory sentences, consisting of
strings of words of which Dickens had but
the faintest notion, and his readers none
whatever, and which comprises the Dickens
pot boiler, are not literature. There is
not one of Dickens's books which has any
semblance of a plot ; they are all just
rambling screeds, as if the author has had
a job of Work to do and has been anxious
to get to the end of it. Nothing can be
vainer than for an author to tour the coun-
try on concert platforms reading excerpts
from his own books and at the end bowing
to the audience and waiting for the expected
applause, yet that is what Dickens did.
Arriving home at the hotel in the evening
he would promptly write to all his friends
in vainglorious strain acquainting them of
the great success of his evening. A lot
of this Dickens business is pure plugging
by small coteries of hero-worshipping
cranks who are unable to distinguish
betWeen a good novel and a bad. I put
this plugging in the same class as that which
seeks to extol the absent virtues of Steven-
son. Scott, and Robert Burrrrrrns-the
doggerel writer. I fail to see, therefore,
why we should have to put up with Dickens

A relic of the past.

on the radio-Dickens, the Man. who
merely wrote melodramatic rubbish, and
was incapable of a " plot." Let us by
all means hear of the works of William
Shakespeare, Christopher Marlowe,' and
Carlyle, and leave pot -boiling authors to
the obloquy they deserve.

Radio Uplift.

CRITICS
of broadcasting are often pro -

clueing evidence in support of their
contention that radio is ruining the lives
of the present generation. We hear from
one group that the modern youth lacks
incentive, and thinks only of .enjoyment
and dancing, vices which are fostered owing
to the fact that dance music is continually
churned out at all hours, and thin it is
only necessary to sit back in an easy chair
and be entertained. Another group holds

fi
-By thermion

that the continued broadcast of so-called
low -brow entertainment is lowering our
moral standard, and so on. But I have
just noticed a very important fact which
these critics have apparently overlooked,
and which goes against these arguments.
I claim that there is genuine uplift in the
broadcast and that the effects are beneficial
rather than detrimental to all. I will
let you into my secret which supports my
view. Have you heard, within recent years,
a dog howling at music ? Not so many
years ago if -anyone played an instrument
in the street, for instance, a passing dog
would sit back and kick up a most un-
earthly row, and I have even heard some
animals do this to the humble barrel -organ.
But nowadays you do not hear this, and
the itinerant musician may stand at the
street, corner and even attempt Melody in F
on a tin -whistle without our canine friends
turning a hair. The reason ? Well, I
claim that .th,e animal has been educated
through the medium of the' radio and now
understands, music. Or, perhaps, I have
overlooked some other fact, and probably
my enemies will say that the dog's ear has
been completely ruined by the broadcast
and now he can stand anything !

Quality Receivers Again
MY recent comments regarding quality

receivers must be strongly revived
once again, and I am forced to the conclus-
ion, after looking through a few of the daily
papers, that there should be some ruling
regarding the types of receiver which are
employed by the radio critics. Could not
the B.B.C. make up a really good quality
set to present to the critic, and make it a
rule that no paper, should print criticisms
of the programmes unless they were heard
through the medium of such a set ? I am
driven to ask this question owing to the
remarks which have accompanied the
recently -introduced Henry Hall combina-
tion. This was advertised for weeks in
advance, and naturally everyone was
looking forward to it. I had the pleasure
of hearing the band at a final rehearsal,
and formed my own conclusions. After
their first broadcast the critics had all
manner of comments. One critic com-
plained that the band was " basey," another
that there Was a deficiency of the bass or
rhythm instruments. One said the new
vocalist was screechy, whilst another
complained regarding the slurring of the
spoken word. Yet surely these matters
could not be regarded as personal taste,
and they must be due to the reproduction
which was obtained from the critics' sets.
The balance of the band is actually very
fine now, and .there is no deficiency either
in the bass or the treble, and if only some
readers realised the extent to which the
producer and the controller go in order
to obtain a correctly -balanced reproduction,
I am sure they would make greater efforts
to improve their equipment in order to

reap the advantages of the programmes
as now put out by the B.B.C.

Another Relation
ALAS ! after complimenting myself on

the education of poor Aunt Agatha,
I find that I have now to start the educa-
tion of another relative, this time, a great-
aunt to whom I had the honour of present-
ing one of my early discards in the way of
a wireless receiver. This was gratefully
accepted and, as far as I was aware, had
been giving yeoman service. However, a
chance remark by another member of the
family the other day sent me round post-
haste to Great -Aunt Harriet, and I was
surprised to see my previous creation was
conspicuous by its absence, and standing
in its stead was a product of a well-known
commercial factory. I stood aghast. What
had happened ? Surely I could have been
called in to effect a repair if something had
gone wrong. Or perhaps some over -
efficient salesman had called and worked
the oracle on her, taking the old set in part,
exchange. But when the dear old lady
was ushered in I nearly collapsed at the
reason which was given to me for her parting
with the old faithful. What do you think
was her excuse ? " The set was quite all
right in its way, my boy, but I could ,not
stand so much of this modern jazz stuff,
so I had to get something more sedate."
Ye gods and little fishes, now I have to
start again and destroy further illusions.

Outside Broadcasts
'THE great strides which are being made
1 in the design of wireless equipment

are leading to some novel apparatus which
will give scope for some interesting events

The Radio Critic's set.

in the future. From the land of milk and
water comes news of a micro -wave trans-
mitter, built to such tiny dimensions that
it may be completely enclosed inside a
top -hat. Presumably the aerial takes the
form of thin wires along the side of the hat,
but the valves and other components are
all so small and light that they may be
totally enclosed without discomfort to the
wearer inside the hat. I read that the
motive supply, or rather the batteries, are
worn in the tails with inconspicuous leads
to the apparatus, whilst the microphone is
capable of being concealed in the glove. I
imagine that the announcer, when he sallies
forth, will look like some dream from
Savile Row, and presumably when he wishes
to speak into the mike he will gently raise

(Continued overleaf)
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his gloved hand to his mouth in a most
'demure manner and whisper the glad tidings
1whatever they may be) for all and sundry
to hear. I imagine that at a wedding
celebration he could give a really good eye-
witness account of the bride's blushes, and
no doubt, the bridegroom's curses. I
shall be on my guard when the income tax ;

collector calls on me arrayed in " top hat,
white tie, and tails."
Russian Again

CONFIRMATION of the rumours that ;

Russia is making good progress in
television development is apparent in the I

reports which keep filtering through from
that country. In order to hasten the
popularising of a television service  the
State has installed receivers in factories
and communal halls to work in conjunction
with the radio transmitters and scanners
which have been erected in Moscow and
other big cities. On the programme

She changed her set.

side excerpts from operas and plays have
been featured as well as films, boxing
matches, a circus, and illustrated talks on
subjects of real public interest. Unfor-
tunately, it is not possible to secure technical
details concerning the equipment or types
of. scanners employed, but, no doubt, very
thorough investigations have been under-
taken in order to assess the relative merits
of mechanical and electronic scanners.
Perhaps, as in this and' other countries, a
combination of the various methods is
used, for there is nothing so good as an
experimental public service in order to
ascertain which methods can survive the
rigours of daily usage under the critical
eyes of technicians and the general use
of receiving equipment.
Signal Strength

ALTHOUGH at the moment not follow-
ing any definite time schedule, it is

known that television signals are radiated
at different intervals by both the Marconi-
E.M.I. Company from Hayes, and the
l*iird Company from the Crystal Palace.
The power output from the aerials is not
stated, but reports on strength show that
these ultra -short-wave signals are being
picked up over quite wide areas. This
augurs well for the television service when it
starts from the Alexandra Palace, and
enthusiasts with any type of ultra -short-
wave receiver should search for signals in
order to ascertain how they will be received.
The television picture signal note is quite
easily recognised with its predominant high -
frequency and low -frequency synchronising
pulses.
Shop Assistants
f DREW attention some time ago to the
I colossal ignorance which is displayed by
some assistants in shops which deal in
radio and accessories. You will remember
some of the instances I gave of the treat-
ment which had been meted out to con-
structors and prospective purchasers, and
I have just received a letter from a reader
in Limehouse who gives another instance,
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Controlling Tone
THE treble response of a receiver can

very easily be reduced by connect-
ing a condenser, of approximately .01 mfd.
across the terminals of the speaker, or a 1
lower capacity condenser across the
secondary winding of the L.F. trans-
former. It is often, found, however, that
bass response preponderates, and it is
found necessary to increase the treble.
This is_ sometimes due to the speaker ;
speakers of the heavy duty type having
large cones are sometimes deficient in the
upper register, whereas the smaller type
of speaker has a good treble response,
but distorts on heavy bass notes. Two
speakers of this type can be used together,
provided that they have the correct
ratio transformer attached, in order to
obtain a; better tonal balance.  One
terminal of the big speaker 'may be
joined via a condenser of approximately
.01 mfd. to one terminal of the small
speaker and the other terminal of the
latter can then be joined direct to the
second terminal of the big speaker. The
condenser will prevent the bass notes
reaching the small speaker, but will not
affect the response of the large one.

L.F. Volume Controls
IT is very desirable to incorporate L.F.

and H.F. volume controls in the
quality receiver in order that the degree
of high -frequency and low -frequency
amplification can be kept under control.
When a power -grid or a diode detector is
used distortion due to insufficient detector
input is often experienced. When a
power -grid detector is used the input
signal should be sufficiently strong to
cause the detector anode current to drop
by approximately one -seventh ; for
example, if the steady anode consumption
is 7 mA, a drop of 1 mA should be
indicated when a signal is being received
if best results are to be obtained. It will
be found in prattice that if the receiver
is placed in the average -sized room and
an efficient speaker is used, sufficient
volume can be obtained by coupling this
type of detector to a power output valve
(e.g., 4 X.P. or PX25) by means of a
resistance -capacity coupler.

Loss of Treble
IF two L.F. stages are used the setting ;

of the L.F. volume control must be I
reduced to a very low level otherwise
excessive volume, or if the volume is I

controlled in the H.F. stage insufficient :
detector input with consequent detector
distortion, will be obtained. The L.F.
potentiometer control is generally con-
nected across the grid circuit with the
grid of the valve connected to its moving
arm. When the setting of the control
is reduced to lower the volume to the
required level there is a high resistance
between the coupling condenser and the
valve grid, and therefore loss of treble
occurs unless a method of counter-
balancing this loss is adopted. A simple
method is to connect a condenser of
between .0005 mfd. and .001 mfd. between t
the moving arm terminal and the grid
terminal of the control. ....,

not necessarily of ignorance, but apparently
of an attempt to pass off an article in
place of one which was ordered, and as for
the reason, well, read for yourself what
Mr. Hendry says :-

" I had occasion a few days ago to
service, for a friend, a receiving set that
had "blank" valves in it, so, wishing to
replace two of the valves, and knowing
where I could purchase this brand, I entered
the shop (a branch of a well-known pur-
veyor of wireless goods). I was greeted by
an almost perfect specimen of both ton-
sorial and sartorial art. ' What can I do
for you, 'sir ? ' ' Well,' says I, ' I want two
"blank" valves, BC9, an L.F., and a BC18,'
an H.F.' Two BC9 (L.F.) valves Were
produced, and when I remonstrated, very
methodieally (and, to me, very patheti-
cally) the polished salesman explained
that he could never understand a home
constructor being so definite in demaiads,
as really the two valves I required were
actually identical ; the reason why one
was marked BC9 and. the other BC18 was

Radio set in a hat.

(and here he drew on his sales book what
was meant to represent a work bench in
the valve factory) that a valve worker on
one side of the bench marked the valves
he made with his factory number-viz.. ' 9,'
-whilst the man on the other side of the
bench did likewise, only his number hap-
pened to be 18.' So' really, sir, you can
be assured by me that the two valves I'm
offering you are just what you require.'

" Needless to say, friend Thermion, there
was no sale-not to this chicken. By the
by, I forgot to state that the shop had
actually sold out of valves marked by the
workman No. 18.'

" Now what do you think of that ? And
to think that there must be plenty of clever
home constructors unemployed at present
who would love a job like my salesman.' "

I must admit thatthis is an exceedingly
bad case of bluffing, but I am glad that
Mr. Hendry was not put off, and that a sale
was lost at that particular emporium.

A " Technical Miracle "
WITH their usual rather blase descrip-

tions of matters technical, the lay
press have already alluded to the television
telephone experiments of Germany at the
Leipzig Fair as a technical miracle."
Without in any way belittling the experi-
ments conducted in Germany on this type
of work, it is far from the truth to refer to
it as a miracle. It is simply the application
of well-known television principles in a
rather spectacular manner, and as far back
as the Radio Exhibition of 1929 the Germans
had television and telephony between two
public booths, although, of course, the
pictures were of the low -definition type.

SPECIAL NOTICE
Indexes for Vol. 7 are now ready, price
7d. each. Binding case and index cost
3,6 by post from Geo. Newnes, Ltd., 8'11,

Southampton Street, London, W.C.2.
4
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" MOTOR EN-
GINEERING "
contains a vast
amount of refer-
ence data relat-
ing to cars and
commercial vehicles placed on the market during the past
few years-invaluable to the repair man. The methods
of repair described represent the most up-to-date practice.

For all popular cars and com-
mercial vehicles (1931-36) :
Austin, A.E.C., Ford, Hillman,
Morris, Morris Commercial,

Rover, Standard, Singer,
Scammell, Thornycrott,

Vauxhall, Wolseley,
Guy, etc. etc.

Profusely Illustrated with Diagrams, Plans,
" Action " Photographs and Data Tables.

Written by Experts.

MOTOR ENGINEERING " represents a new departure in
technical publishing. For your greater convenience each
issue, consisting of 64 pages, is divided into four distinct
sections-engine overhaul and repair ; electrical equipment
and accessories ; bodywork, chassis, brakes and steering gear;
clutch, gearbox, transmission, rear axle, wheels and tyres.
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EXCESSIVE OIL CONSUMPTION
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VALVE TIMING
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ENGINES
C.I. FUEL PUMPS
C.I. AUXILIARIES
SUPERCHARGING
ELECTRICAL SYSTEMS
MAG. AND COIL IGNITION
IGNITION TROUBLES
DYNAMOTORS
FITTING RADIO TO CARS
ELECTRO PLATING (Including

Chromium)

MODERN FRAME DEVELOP-
MENTS
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STREAM -LINING
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RADIATOR REPAIRS AND
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FLYWHEELS
CLUTCHES
GEARBOXES (Synchromesh,

Wilson, Hayes, etc.)
GEARBOX DISMANTLING AND

REPAIRS
MULTI -WHEEL TRANSMISSIONS
AXLES AND REPAIRS
FRONT WHEEL DRIVES
SPRINGS AND SHOCK ABSORBERS
STEERING GEARS
WHEELS AND TYRES, etc. etc.

ASK YOUR NEWSAGENT TO DELIVER THE WEEKLY PARTS REGULARLY
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W.C.2.
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READERS,WRINKLES
A Switch Improvement

MOST readers will have experienced
at some time or other mysterious

cracklings due to faulty switches. Here is
an idea for minimising the trouble. Solder

To set

A simple method of improving a faulty switch.

a piece of wire to both terminals, and make
one connection to this. The other connec-
tion is made by soldering to the tip of the
plunger a piece of wire, which is wound
once or twice in the form of a spring to
allow for the movement of the plunger.
This wire can be taken to a terminal on
the baseboard, but in most cases this is
quite unnecessary and it can be soldered
direct to the set wiring. In the case of
wavechange switches the plunger should
be 'earthed to prevent hand-capacity.-
Ivoa Wool) (Bradford).

A Trimming Hint
N most intermediate -frequency trans.I

formers one of the trimmers is connected
to the H.T. positive line, whilst the metal
screen surrounding the transformer is
earthed to prevent interference. Thus,
when carrying out the adjustment of the
trimmer should a metal screwdriver come
into contact with both screen and trimming
screw the H.T. supply is short-circuited.
An insulated tool may be employed, but
a simple solution is to remove the in-
sulated sleeve from a wander plug or
spade end, and drop this in the hole in
the transformer screen. It will be found
to make an almost perfect fit, and a small
screwdriver may then be inserted in the
insulated bush thus formed for trimming

11(4/vDE2aa

74
A useful dodge when trimming T.F. transformers.
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TILIT DODGE OF YOURS !
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I

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 gl-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 AMATEUR WIRELESS,"
George Newnes, Ltd., &IL Southampton

'
Street Strand, W.C.2. Put your name and
address on every item. Please note that every

s notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT

Lenclose Queries with your Wrinkle. I

purposes with perfect safety. To avoid
unwanted stray capacities the screwdriver
should be as thin as possible. The illus-
tration makes the idea perfectly clear,
and as the trimming is only to be carried
out when the receiver is first installed the
bush may be removed from one of the
leads to the receiver and afterwards
replaced, thus avoiding expense and the
necessity for purchasing a component
especially for the single use.-D. W. J.
(Hendon).

A Short-wave Coil -switching Device
WITH the arrangement illustrated, one

can change from one waveband to
the next without coil, changing, or a com-
plicated switching arrangement, merely by
pushing or pulling a knob on the panel.
The coil mounts consist of two parts,
A and B.

Part A is a piece of wood, or easily
workable insulating material, measuring
51ins. by 2fins. by 3/16ins. On it are fixed

TERMINALS 1

casrAcrs Aptva< Fig. I..VVx

A simple wave -change switching arrangement.

three coils (1fin. formers, placed centrally)
and small metal contacts (copper or brass)
are screwed down opposite each coil.
There are six contacts to each coil, and
these can be marked " A " for aerial,
" G " for grid, and " R " for reaction so
as to avoid confusion. The connections
to the coils can be soldered or screwed
down under the fixing nuts, and the nuts
and bolts which fix the coils are placed
inside, so as to avoid crowding the coils,
and the nut is set flush with the underside
of the board. Finally a spindle and knob

are fixed on one end of the board, as in
Fig. 1.

Part B is a piece of plywood measuring
3jins. by 2/ins. by 5/16in. in which is cut
a shallow groove, 21ins. wide, in which
part A slides backwards and forwards.
On part B are fixed four clips to hold
part A firmly and to help in making good
contacts. Six terminals are fitted, and to
these are joined six contact strips.

When fixing on the baseboard, it is
advisable to put four rubber bufferl on
the fixing screws so that any other wiring

End clew of wcwe-change switching arrangement,
showing how the coils are mounted.

of the set can pass underneath. Either
part A or B can be fixed and the other part
made movable according to the con-
structor's own ideas. All contacts are
made of stiff copper or brass, and should
be screwed firmly into position so as to
avoid shorting while changing from one
band to the next. As they area wiping
contacts they will keep clean, and once
fixed will need but little attention.

Here are some suggestions for the coils
Coil 1. 8.5 to 23 metres.
Coil 2. 17.5 to 46 metres,
Coil 3. 35 to 90 metres.

-R. F. MASKELL (Cambridge).

A Handy Cleat
idea illustrated in the accom-

- sketches will be found
very useful for fixings connected with aerial
construction. As will be seen by Fig. I, each
" cleat " comprises a piece of sleeving
over a twisted nail of a well-known make.
Fig. 2 gives an example of one of the many
uses to which this may be effectively put.
-W. R. HOBBS (Ilford).

ONE METHOD
OF APPLICATION

44,100°'
TWISTED NAIL
WORKED THROUGH
sLEEVING

Fig. I.
This handy cleat has
many uses when filling
up aerials, and for

similar purposes.

Fig. 2. ANCHORING THE LEAD IN



crystal structures in all three classes in the
space of a single article, it is proposed to
discuss each one separately. The writer
has therefore selected (2), the piezo-electric
type, as warranting first consideration.

An examination of up-to-date catalogues
shows the necessity for a clear explanation
as to the operation of piezo-quartz and
piezo-electric Rochelle salt crystals. Both
substances produce electric voltages on
opposing surfaces when subjected to
mechanical stresses. The fact that they
are employed for totally different purposes.
as shown above, leads one to assume their
physical characteristics do not allow a free
exchange in application. Fundamentally,
it should be possible to employ Rochelle
salt crystals for frequency control, but in
actual fact the mechanical stability, such
as it is, mitigates this application. Crude
quartz and Tourmaline, the latter a
substance having similar properties, and
imported from Brazil, are ground to fine
Optical limits to act as master resonators
at predetermined frequencies. Beyond the
statement that when encased in glazed
ceramic, or similar holders, and made
substantially proof against atmospheric_
disturbances, they maintain a high degree
of constancy, there is no further point in
discussing their features here.

Rochelle Salt Crystals
The piezo-electric effects of Rochelle

salts were first investigated by Pasteur,
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Chemistry in
Radio -3

Interesting Particulars Concerning Piezo-electric Crystals are Given in
this Article By G. V. COLLE

WHEN speaking about crystals in
the early days of broadcasting
it was understood that reference

was being made, to the type used in crystal
receiving sets.

A simple statement to the same effect
made to -day would be fraught with am-
biguity so extensive is the use of crystals
in various classes of radio apparatus.
Consequently, it is necessary to define
them by describing their type, or applica-
tion, or enkri by naming the particular pieces
of apparatus in which they are employed.

 There are roughly three classes, viz :
(1) .those used in receiving sets, (2) piezo-
electric type for pick-ups, high -note
" tweeter "loud -speakers, and microphones,
and (3) quartz crystals for frequency
stabilising in transmitterS, oscillators, etc.
Owing to the impossibility of dealing with

although their characteristics were not fully
known or appreciated until further
examined in the Curie laboratory. Readers
will remember that Mine. Curie and her
husband discovered radium after investigat-
ing the radio -active effect of pitchblende.
It was inevitable perhaps that other
researches into electrical -active substances
should be conducted in their famous
laboratory, and it is therefore not surprising
to find the name "'Curie cut" applying to
a particular cleavage of Rochelle salt
crystals.

In a soluble and refined form Rochelle
salt is known as Seidlitz powder. More
correctly its true name is Seiguette salt,
after its discoverer in 1672, who conducted
his experiments at Rochelle. The chemical
name is Sodium Potassium Tartrate and the
formula--KNaCi H4 Ou . 4112 0.

Fig. 1.-A commercial loud -speaker incorporating a piezo crystal tweeter or high -note reproducer.

Except for the past two years, most of
the present-day researches have been
conducted in America, principally in the
laboratories of the. Brush Development
Co. Many mechanical and thermal
obstacles had to be overcome before the
crystals could be applied commercially,

 but the numerous world-wide patents filed
by the Brush Co. bear testimony to the
successful results achieved.

Tribute must be paid to the enterprise

CONE

METAL
FOIL.

Fig. 3.-Diagram illustrating the principle of the
' crystal loud -speaker,
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Fig. 2.-Natural salts exhibiting the piezo-
electric effect. Above, Rochelle salt, and below,

quartz.'

shown by the Rothermel Corporation, of
London, in first introducing radio apparatus
incorporating Rochelle crystal elements to
the English radio public. A number of
other firms (B.T.H., etc.) are now manu-
facturing pick-ups, high -note " tweeter
loud -speakers, and microphones under the
Brush patents. Meanwhile, the growing
popularity of Rochelle crystal operated
apparatus can be gauged from the ever-
increasing list of patents filed by indepen-
dent concerns.
Artificially -formed Crystals

An examination of the methods of
growing large Rochelle salt crystals arti-
ficially is of interest, if only for the reason
that it paves the way to an understanding
of the practical applications. The descrip-
tion is due to R. W. Moore as given in the
Journ. Am. Chem. Soc., 1919. No sug-
gestion is made that the particular sequence
of stages in the crystal formation is applied
commercially, although it is feasible a
similar but quicker scheme is used.

Small seed crystals about 5 m/m. long
by 2 m/m. thick are used as a nuclei, and
placed in a jar. A saturated solution of
Rochelle salts is made up at some con-
venient temperature, usually 35 to 40
degrees Centigrade, heated to a temperature
7 to 8 degrees higher, and filtered through
paper on a Buchner funnel maintained at
4 to 5 degrees above the saturation tem-
perature. This salt solution is then poured
upon the seed nuclei, the jar is at once
covered with a glass plate and placed in
a large waterbath maintained with the
aid of a very sensitive thermostat at a
temperature half a degree higher than the
saturation point.

The temperature is then allowed to drop
to saturation point and then subsequently
at the rate of only one -tenth of a degree
per day until the seed crystals have grown
into larger and perfectly clear and well -

formed crystals. This stage occupies about
one day, but after this the rate of tem-
perature fall can be increased to a fifth
of a degree, and when the crystals have
attained an inch in length the rate may be
still further increased up to half a degree
per day. This can go on until the ordinary
room temperature is reached, when the
crystals, now of considerable size, should
be removed and dried with a soft cloth.

Owing to- the fact that for most radio
(Continued overleaf)
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purposes the crystals need rarely be larger
than, say, half an inch in diameter, being
ground to this shape subsequently, it
follows that such fine temperature control
and prolonged growth are unnecessary.
By the aid of polarised light, the crystal
formation is examined and the angle of
grinding determined. Two methods Of
cutting are employed, one being the "Curie
cut " as previously mentioned, and the other
the " 30 degrees cut." The finished crystals
are brittle and subject to temperature
variations, the latter affecting the piezo-
electric properties.

Early Rochelle crystals, when mounted
for pick-ups and loud -speakers, and made
substantially airtight, acted quite well.
On loud or sustained notes, however, the
mechanical strain was such that a lag
occurred between the pressure and voltage
not unlike hysteresis in magnetism, and
this often caused' the piezo-electric effect to
fail. It was for these reasons Rochelle crystals
remained a laboratory curiosity until the
Brush Development Co. evolved means for
overcoming these physical limitations.

Mounting the Crystals
The essence of their research work was to

combat the brittleness by cementing thin
plates of the crystals together with their
" grains " (or lines of strain) in opposite
directions, similar to plywood. Indepen-
dence from temperature changes or, more
accurately, moisture absorption, was
achieved simply by waterproofing the
crystals. Nevertheless, in most piezo-electric
pick-ups, it has also been found necessary
to encase the crystal units in bakelite cases,

Fig. 4.-The crystal -section is clamped between
metal foil and expands and contracts, a.1 shown by
the arrows, under the influence of an electric current.

whenever Rochelle crystals and quartz and
tourmaline are mentioned is, if all these
substances possess piezo-electric properties,
why 'cannot the latter and harder materials
be used exclusively. Superficially, quartz
has everything to recommend it, but in
actual fact it is not so sensitive as Rochelle
salts, the latter also being relatively less
expensive to produce.

So far as the writer is aware, there is no
available data showing the response curve

which are moulded in place on similar lines
to small flat mica condensers. No real
difficulty has been experienced in obviating
resonance effects, because by suitably
proportioning the crystals,' their natural
frequencY has been raised above the higher
limits of audibility.

The Quartz Generator
The question which inevitably arises
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of, a pick-up fitted with a quartz generator.
It must not be assumed that this substance
would provide an equivalent, if lower,
voltage output curve over the range of
frequencies covered by a pick-up as com-
pared to that provided by' a Rochelle
crystal generator. In the normal way, of
course, quartz is ground to operate at a
-fixed fundamental frequency, and is not
subjected to mechanical stresses other than
its holder. It possesses, when employed
as an oscillator, inductance, capacity, and
resistance, and thereby includes all the
features of a tuned circuit. Rochelle 'salt
elements, on the other hand, with reference
to pick-ups are called upon to generate
range of A.C. frequencies  having a direct
ratio to the applied mechanical stresses,
that is, from the needle and armature.

The Rochelle crystal generator, in both
pick-up and tweeter loud -speaker, acts
purely as a condenser, and for the particular

size of crystals employed possesses a
METR4. FOIL constant capacity of about .0011 mfds.
ELECTRODE When connected .as a pick-up in the

grid circuit of the first L.F. valve, it must
be shunted by a fixed or variable resis-
tance of about .5 meg. to provide a D.C.
resistance path for grid bias.

Stray H.F. fields, and back coupling,
due to the proximity of output leads, can
be overcome by the use of twin screened
conductors,, but their capacity to the
earthed outer metal screening must be
low, otherwise the pick-up output is reduced
equally at all frequencies. This is somewhat
different from the usual electro-magnetic
pick-up, where high -capacity screened
leads would cause attenuation of those
frequencies in the upper register.

A REMOTE CONTROL
WAVE -CHANGE SWITCH

AFTER fitting an extension loud -speaker
in my bedroom, I soon discovered
the great inconvenience of not being

able to change the programme from National
to Regional when required. I therefore
made the device, shown in the accompany-
ing sketches, to overcome this difficulty.

The necessary parts required comprise
two bell bobbins from an old electric bell,
one small bar magnet about 3in. long, one
small current reversing switch, one 4 volt
flash lamp battery, one .0003 pre-set con-
denser, and one valve pin and valve socket.
At one end of the base mount the valve
socket in the position shown with a length
of wire pinched underneath it for connec-
ting purposes. _

Contact Pieces
Run a small nut on to the valve pin as

far as it will go, twist one turn of a
length of bare copper wire to form a con-
tact piece, and then screw the valve phi
into a narrow piece of thin wood, pinching
the wire between the latter and the nut.
The bar magnet is then mounted on the
wood strip either with Chatterton's com-
pound or a turn or two of adhesive tape.
The valve pin should be an easy fit in the
socket so that the magnet will swivel with
the slightest touch. It is quite immaterial
which pole of the magnet is opposite the
bobbins.
' The bobbins are mounted on a wood

block to bring them on a level with the bar
magnet, as illustrated. By reversing the
.current through the bobbins the poles will
be north and south alternately, and the end
of the bar magnet will be drawn to the

stops, the position changing with each
reversal of current. A thin contact strip,
made of copper foil, is mounted on the base
with a connecting wire fixed under the
screw. When the magnet is attracted so
that the contact wire touches this contact
spring, the circuit is closed, which puts the
.0003 pre-set condenser in parallel with the
.0005 tuning condenser of the set, thus
bringing in the Regional programme.

Switching Device
The switching

arrangement which is
used in the distant
room comprises a small
box containing a flash
lamp battery, in which
is mounted the revers-
ing switch. The.connec-
Cons to the contact
studs are clearly shown
in the sketch. One
important point is that
the switch arms must
pass over the studs and
not rest on them, as
only momentary con-
tact is required to
reverse the current.
The whole action is
quite simple. The
base on which the bob-
bins and bar magnet,
and alai the .0003
pre-set condenser are
mounted, is fixed
anywhere near the

BELL

BATTERY BOX.

set. The flash lamp battery with rever-
sing switch is fixed on the wall in the
distant room.

To use the device, tune the receiver to the
National in the ordinary way with the
contact wire circuit in the open position.
Now move the reversing switch in the
opposite direction, which will cause the
bar magnet to swing over and close the
circuit, putting the .0003 condenser in
parallel with the .0005. Now tune this
.0003 pre-set condenser till the Regional
station comes in at its loudest point. The
reaction should be regulated so that it
suits either National or Regional more or
less equally well.-L. B. (Eltham).

COILS

Full details of the switch
described in this article.

COPPER CONTACT SLIGHTLY
BENT TO ENGAGE WITH
WIRE

INSULATION TAPE

0005
tea.

BAR MAGNET

rni.d
0003

BAR MAGNET WOOD BLOCK

VALVE PIN VALVE SOCK ET

BASE
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The Cossor Table Radiogram (Model 737)

COSSOR first introduced a table radio-
gramophorie at Olympia last year,
where it caused a good deal of

interest and favourable comments. Its
introduction showed that such a type of
radio -gramophone was in very considerable
demand both by modern flat dwellers and
by others from considerations of personal
preference.

Model 737 is a new Cossor Table Radio-
gram, as illustrated on this page, where the
restrained but handsome appearance may
be judged. As will be observed, the con-
trols arc three in number-tuning, the usual
four -position switch, and the combined
gramophone and volume control. A tone
control is also fitted.

Pentagrid Frequency Changer
The chassis is arranged for A.C. mains

working and makes use of five Cossor mains
valves. The first,Cossor 41MPG, is a penta-
grid frequency changer and performs the
usual function of frequency changing for
superheterodyne working. It enjoys a
particularly well -designed coil arrangement,
both in the aerial pre -selector section and
in the anode and oscillator grid sections.

The next stage, a Cossor MVS/PEN, is an
intermediate -frequency amplifier where
very great care and ingenuity have been
used in the design of the associated coils,
resulting in a remarkable degree of sensiti-
vity and selectivity, while retaining
sufficiently flat-topped tuning character-
istics to avoid side band cutting. Both the
pentode in this stage and the pentagrid in its
predecessor are actuated by the automatic
volume control system which naturally
gives better anti -fading characteristics
than would be the case if either valve were
controlled separately.

Detector
Amplifier

The second detec-
tor uses the Cossor
DDT, which is a
double diode triode, and can, therefore,
be described as a detector amplifier.
As is usual, one diode controls the delayed

This illustration shows the handsome appearance
Cossor Tablegram (Model 737) with the three con

and calibrated tuning scale.

The chassis of the new Cossor Tablegram, showing the compact layout
of the components.

A.V.C. system, while its
partner acts as second
detector, the output
being duly amplified by
the triode portion of the
valve which is resistance
coupled to the output
valve, the Cossor
MP/PEN. The MP/PEN
is capable of an output
of some 21 watts and
works in conjunction
withanenergised moving -
coil loud -speaker that
does real justice to the
volume available ; in fact,
the volume available for
the loud - speaker is
greater than that usually
associated with an Output
of this order.

The Cossor 442BU, a
double -wave rectifier, is
employed in the power
pack which, in common
with usual Cossor
practice, is particularly
heavily designed to give
hum -free reproduction.

Pick-upArrangements
The pick-up arrange-

ments are worthy of

TESTS OF COMMERCIAL

RECEIVERS

ON OUR
AFRIAL

note. The remarkably well-balanced repro-
duction of gramophone records indicates
in no uncertain manner what careful

precautions have been taken to
correct both the frequency varia-
tions that are inherent in the design
of sensitive pick-ups, and also the
falling off in the bass register which
is inherent with the ordinary
gramophone record. The gramo-
phone motor is of the silent induc-
tion type, equipped with 12in.
turntable, speed regulator, and
automatic stop.

On test, the selectivity on both
wave -bands was found to be of a
very high order even for a super -
het, while at the same time there
was the same pleasing absence of
whistles, a praiseworthy feature
that has been very noticeable in
Cossor Superhets for several years.
Sensitivity and Tone

The sensitivity of the instrument
is all that can be desired on both
wave -bands, and the large number
of stations available are tuned in
smoothly and disappear quickly,
due to the square -topped charac-
teristic of the coils employed. The
Cossor Model 737 has a pleasingly
silent background, and even though

of the new it is a superhet the background
trol knobs

is negligible on all stations having
any pretensions to decent strength,
whilet he receiveris so sensitivethat

its range is limited by background considera-
tions rather than limitations in sensitivity.

In spite of the high opinion we hold of the
sensitivity and selectivity of this receiver,
it must be admitted that its most outstand-
ing feature is tone, which is really excellent
and covers a wide frequency range.

The general construction of this radio-
gram is very robust, as is the well -finished
walnut cabinet with bakelite combined
grille and escutcheon, backed by dull gold
raffia, the cabinet being approximately
194in. high, 15in. wide and 14iin. deep.

The price of 15 guineas is unquestionably
moderate, and it is available for A.C. Mains
only, 200/250 volts (adjustable), 50-60
cycles.

It may be obtained on hire purchase
terms, the deposit being 30s. and twelve
monthly payments of 26s. 6d., or, if pre-
ferred, 30s. deposit and eighteen monthly
payments of 18s. 6d.

SPECIFICATION:
 10...   .  NI ofa  a- .

Cossor Model 737. 5 -valve A.C. Mains
Superhet Table Radiogram with delayed auto-
matic volume control. Combined radio

! and gramophone volume control, variable
; tone control, 4 -way wave -change, gramophone

and off switch. Large illuminated scale
t calibrated in wavelengths and with station

names. Silent induction motor with 12in.
turntable. Polished walnut cabinet with
bakelite escutcheon and knobs.
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Fig. 1.-
The advantages
of the multi -
tuned circuits may be
obtained with only
2 -valves. Th's is our

2 -valve saki -het.

FROM time to time every listener finds
himself having to face the fact that
he requires a new set, and is at once

confronted with the question, " What type
of set shall I select ? "

Battery or mains supply, standard range
or all -wave, table, console or radiogram.
model, all these points readily solve them-
selves on the matter of general require-
ments, local conditions and price. The
question therefore inevitably resolves itself
into a choice of a circuit-in other words,
the old problem of superhet or straight set.

It is generally agreed that the principal
points on which a set must be judged are
(not necessarily in order of importance):
sensitivity, selectivity, reproduction, sim-
plicity of operation, reliability, economy and
price. Let us see how the straight set
and the superhet compare with respect to
each of these.

Sensitivity
First, as to sensitivity. Taking the usual

standard for comparison, namely, the signal
strength in microvolts required to give an Ai A2
output of 50 milliwatts at 30 per cent.  
modulation, modern types of receiver may
be arranged in ascending order of their
average sensitivity as given below, omitting
such almost obsolete types as the simple
detector and L.F. arrangement :-

Least Sensitive.-
Straight set with one
H.F. stage. Superhet of
the frequency-changer-
I.F. - detector -output
type. Straight set with T3

two H.F. stages. Super -
het with two I.F. stages
or with one I.F. and
two lo w -frequency
valves.

Most Sensitive.-
Superhet having one
radio -frequency stage
preceding the frequency
changer.
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THE STRAIGHT SET
versus TH:E SUPERHET

'rhis order may vary slightly according
to the efficiency of individual makes, and
also by modification of design, but the list
as given is based upon experience with a
large number of sets of both commercial
and home construction. It should be men-
tioned in connection with this list, however.
that whereas the average superhet is of
fairly constant sensitivity throughout its
tuning range, the majority of straight sets
are more sensitive towards the bottom end
of the medium -wave tuning range than at
the top, so that in the case of the simple
superhet, and the set with two H.F. stages,
placed second and third in the above table,
there is little to choose between the two in
the middle of the medium -wave band,
while the straight set is definitely superior
below, say, Milan and less satisfactory on
the higher wavelengths.

.4111...am4

Further Considerations
What does the difference in sensitivity

between different types of set imply in
terms of performance ? Obviously it means
that the more sensitive
sets will receive a larger
number of stations at
useful strength, and on
this score the superhets
seem to have the advan-
tage. But this must be
qualified by several
other factors. First, high
sensitivity applies to
extraneous noises as well
as bona -fide signals, so
that if the listener is
unfortunate enough to
reside in a district where
severe outside inter-
ference is experienced, a
very sensitive set is of
little value to him, and
he might just as well
use a simple, less
sensitive set, for he will
then receive just. as many
useful stations as with
a more expensive outfit.

ON AN oLq

 Fig. 2.-A very effi-
dent set employing
the full superhet
feature with only

4 valves.

Secondly, the highly sensitive
set amplifies internal incidental
noises as well as signals, and
this means that at least the
two most sensitive types on the list are prone
to a certain degree of that very unpleasant
noise known as " valve hiss," while the most
sensitive set is practically impossible to

TOPIC. By H. BEAT HEAVYCHURCH

design to give a
reasonably silent
background. It will
thus be seen that on
the question of
sensitivity alonethe
superhet has, in

general, a better performance, valve for
valve, so far as station getting is con- -

1.-terned but, to the lover of reproduction
free from objectionable noise, its range
is offset by a not -too -silent background.

Even this statement must, however,
be modified by pointing out that all

superhets, and most straight sets except
the very simplest forms, can" be fitted
with a quiet A.V.C. feature which, when
switched in, prevents the set from re -

Fig. 4.-This circuit, of the Universal Superhet 4, shows,the number of tuned circuits which are employed.

sponding to any but the
strongest signals, thus
giving only the most im-
portant stations against
an extremely silent back-
ground, since all mush is
eliminated.

Selectivity
Now consider the

matter of selectivity, or
the ability to receive
signals free from inter-
ference by programmes on neighbour-
ing wavelengths. The selectivity of a set
is determined mainly by the number of
tuned circuits, and the accuracy with which
they are aligned. Now a straight set with
one H.F. stage seldom has more than
three, and often only two, tuned circuits,
whereas no superhet . has less than four
resonant circuits, including those of the
intermediate transformers, and many have
as many as nine or more. There is no
difficulty, therefore, in obtaining perfect
adjacent channel selectivity in a superhet
of quite simple type over practically the
whole waverange with the exception of the
local stations where from one to three
channels may be missed, according to the
type of set,_ and the nearness of the local
transmitter.

Such a degree of selectivity cannot- be
expected from any straight set, although
some of the latest straight receivers, having
two H.F. stages and four highly efficient
tuned circuits, have a performance very
little inferior in this respect to that of a
superhet with an equal number of valves.
Two further aspects of this, part of the
question require consideration. The first
is that it is very little use pushing selec-
tivity to the limit in order to receive a few

extra stations of doubtful
programme value ; and
the second is that adjacent

122
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channel separation means
that no audio frequencies
above 4,500 cycles will
be received, so that no
receiver pretending to
this degree of selectivity
can give anything like
high fidelity reproduction,
although by judicious tone
correction a very pleasing
quality may result.

Reproduction
This brings us to the

third factor, namely, re-
production, which falls
into several divisions.
The first of these concerns
the low -frequency portion
of the set to the extent
that a generously designed
output stage and a good

159

Fig. 3.-A typical
straight circuit em-
ploying three separate
toning circuits. The

D.C. Premier.

speaker are essential and an important
factor in good reproduction. It does not,
however, affect the choice between straight
and superhet reception, and must, therefore,
be disregarded here. Next is the matter
of audio -frequency range, and this is limited
by the inherent selectivity of the set. On
this score, therefore, points must be ac-
corded to the straight set, as must also be
the case on the matter of background
noise.

Simplicity of operation comes next. The
average superhet is usually quite as easy
to operate as the average straight set, and
it is all a matter of individual design.
Reaction or selectivity control in simple
straight sets requires some skill to operate
satisfactorily and has no counterpart in
the superhet. A superhet, however, if
fitted with A.V.C., requires careful tuning
in view of the tendency of the A.V.C.
circuit to boost signals when the set is
slightly detuned, and to introduce dis-
tortion at the same time. On the other
hand, many of the more elaborate super-
hets are fitted with so many tone controls,
variable muting controls, variable band-
width fidelity controls and so on, that
considerable practice is required to memorise
them all, and to obtain the best results.

Reliability is an important point, and
here the straight set must be allowed to
score by reason of the comparative sim-
plicity of the circuit.

Final Features
The last point for discussion is price, and

this is, perhaps, the least satisfactory
criterion. Examination of price lists shows
that, in general, straight sets are cheaper
than superhets of comparable performance.
But everything depends upon what the
individual considers as good performance-
stations or quality or a combination of both.

In endeavouring to sum up, one is
inclined to put matters in this way. If you
are living in a district giving noisy reception
by reason of man-made static, you can
only enjoy the more powerful stations, so
that a straight set will give you as wide a
useful range as a superhet, and you will
obtain the additional benefit of much better
reproduction. If, however, you live under
the shadow of the local station, it may be
necessary to have a superhet.
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Fig. 1.-
The advantages
of the multi -
tuned circuits may be
obtained with only
2 -valves. Th's is our

2 -valve saki -het.

FROM time to time every listener finds
himself having to face the fact that
he requires a new set, and is at once

confronted with the question, " What type
of set shall I select ? "

Battery or mains supply, standard range
or all -wave, table, console or radiogram.
model, all these points readily solve them-
selves on the matter of general require-
ments, local conditions and price. The
question therefore inevitably resolves itself
into a choice of a circuit-in other words,
the old problem of superhet or straight set.

It is generally agreed that the principal
points on which a set must be judged are
(not necessarily in order of importance):
sensitivity, selectivity, reproduction, sim-
plicity of operation, reliability, economy and
price. Let us see how the straight set
and the superhet compare with respect to
each of these.

Sensitivity
First, as to sensitivity. Taking the usual

standard for comparison, namely, the signal
strength in microvolts required to give an Ai A2
output of 50 milliwatts at 30 per cent.  
modulation, modern types of receiver may
be arranged in ascending order of their
average sensitivity as given below, omitting
such almost obsolete types as the simple
detector and L.F. arrangement :-

Least Sensitive.-
Straight set with one
H.F. stage. Superhet of
the frequency-changer-
I.F. - detector -output
type. Straight set with T3

two H.F. stages. Super -
het with two I.F. stages
or with one I.F. and
two lo w -frequency
valves.

Most Sensitive.-
Superhet having one
radio -frequency stage
preceding the frequency
changer.
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THE STRAIGHT SET
versus TH:E SUPERHET

'rhis order may vary slightly according
to the efficiency of individual makes, and
also by modification of design, but the list
as given is based upon experience with a
large number of sets of both commercial
and home construction. It should be men-
tioned in connection with this list, however.
that whereas the average superhet is of
fairly constant sensitivity throughout its
tuning range, the majority of straight sets
are more sensitive towards the bottom end
of the medium -wave tuning range than at
the top, so that in the case of the simple
superhet, and the set with two H.F. stages,
placed second and third in the above table,
there is little to choose between the two in
the middle of the medium -wave band,
while the straight set is definitely superior
below, say, Milan and less satisfactory on
the higher wavelengths.
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Further Considerations
What does the difference in sensitivity

between different types of set imply in
terms of performance ? Obviously it means
that the more sensitive
sets will receive a larger
number of stations at
useful strength, and on
this score the superhets
seem to have the advan-
tage. But this must be
qualified by several
other factors. First, high
sensitivity applies to
extraneous noises as well
as bona -fide signals, so
that if the listener is
unfortunate enough to
reside in a district where
severe outside inter-
ference is experienced, a
very sensitive set is of
little value to him, and
he might just as well
use a simple, less
sensitive set, for he will
then receive just. as many
useful stations as with
a more expensive outfit.

ON AN oLq

 Fig. 2.-A very effi-
dent set employing
the full superhet
feature with only

4 valves.

Secondly, the highly sensitive
set amplifies internal incidental
noises as well as signals, and
this means that at least the
two most sensitive types on the list are prone
to a certain degree of that very unpleasant
noise known as " valve hiss," while the most
sensitive set is practically impossible to
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design to give a
reasonably silent
background. It will
thus be seen that on
the question of
sensitivity alonethe
superhet has, in

general, a better performance, valve for
valve, so far as station getting is con- -

1.-terned but, to the lover of reproduction
free from objectionable noise, its range
is offset by a not -too -silent background.

Even this statement must, however,
be modified by pointing out that all

superhets, and most straight sets except
the very simplest forms, can" be fitted
with a quiet A.V.C. feature which, when
switched in, prevents the set from re -

Fig. 4.-This circuit, of the Universal Superhet 4, shows,the number of tuned circuits which are employed.

sponding to any but the
strongest signals, thus
giving only the most im-
portant stations against
an extremely silent back-
ground, since all mush is
eliminated.

Selectivity
Now consider the

matter of selectivity, or
the ability to receive
signals free from inter-
ference by programmes on neighbour-
ing wavelengths. The selectivity of a set
is determined mainly by the number of
tuned circuits, and the accuracy with which
they are aligned. Now a straight set with
one H.F. stage seldom has more than
three, and often only two, tuned circuits,
whereas no superhet . has less than four
resonant circuits, including those of the
intermediate transformers, and many have
as many as nine or more. There is no
difficulty, therefore, in obtaining perfect
adjacent channel selectivity in a superhet
of quite simple type over practically the
whole waverange with the exception of the
local stations where from one to three
channels may be missed, according to the
type of set,_ and the nearness of the local
transmitter.

Such a degree of selectivity cannot- be
expected from any straight set, although
some of the latest straight receivers, having
two H.F. stages and four highly efficient
tuned circuits, have a performance very
little inferior in this respect to that of a
superhet with an equal number of valves.
Two further aspects of this, part of the
question require consideration. The first
is that it is very little use pushing selec-
tivity to the limit in order to receive a few

extra stations of doubtful
programme value ; and
the second is that adjacent
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channel separation means
that no audio frequencies
above 4,500 cycles will
be received, so that no
receiver pretending to
this degree of selectivity
can give anything like
high fidelity reproduction,
although by judicious tone
correction a very pleasing
quality may result.

Reproduction
This brings us to the

third factor, namely, re-
production, which falls
into several divisions.
The first of these concerns
the low -frequency portion
of the set to the extent
that a generously designed
output stage and a good
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Fig. 3.-A typical
straight circuit em-
ploying three separate
toning circuits. The

D.C. Premier.

speaker are essential and an important
factor in good reproduction. It does not,
however, affect the choice between straight
and superhet reception, and must, therefore,
be disregarded here. Next is the matter
of audio -frequency range, and this is limited
by the inherent selectivity of the set. On
this score, therefore, points must be ac-
corded to the straight set, as must also be
the case on the matter of background
noise.

Simplicity of operation comes next. The
average superhet is usually quite as easy
to operate as the average straight set, and
it is all a matter of individual design.
Reaction or selectivity control in simple
straight sets requires some skill to operate
satisfactorily and has no counterpart in
the superhet. A superhet, however, if
fitted with A.V.C., requires careful tuning
in view of the tendency of the A.V.C.
circuit to boost signals when the set is
slightly detuned, and to introduce dis-
tortion at the same time. On the other
hand, many of the more elaborate super-
hets are fitted with so many tone controls,
variable muting controls, variable band-
width fidelity controls and so on, that
considerable practice is required to memorise
them all, and to obtain the best results.

Reliability is an important point, and
here the straight set must be allowed to
score by reason of the comparative sim-
plicity of the circuit.

Final Features
The last point for discussion is price, and

this is, perhaps, the least satisfactory
criterion. Examination of price lists shows
that, in general, straight sets are cheaper
than superhets of comparable performance.
But everything depends upon what the
individual considers as good performance-
stations or quality or a combination of both.

In endeavouring to sum up, one is
inclined to put matters in this way. If you
are living in a district giving noisy reception
by reason of man-made static, you can
only enjoy the more powerful stations, so
that a straight set will give you as wide a
useful range as a superhet, and you will
obtain the additional benefit of much better
reproduction. If, however, you live under
the shadow of the local station, it may be
necessary to have a superhet.
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MO E RA
IF any reader will take the trouble to

collect half a dozen pamphlets dealing
with this season's radio products he

will find no difficulty in picking out
misnomers and unhappy technical phrase-
ology on every page, and it is just because
there is a danger that such looseness may
become a permanent feature of radio
terminology, and because this in turn may
lead to wholesale misconceptions on the
part of those whose scientific knowledge
is limited, that the following notes and
warnings have been prepared.

" Radio "
The first criticism concerns the use

of the word " radio." Now." radio " is an
excellent adjective to apply to apparatus
associated with communication carried
out by means of radiated energy, and such
terms as. " radio receiver," " radio
telephony " and so forth are beyond
reproach. But " radio " is and can be
nothing more than an adjective and should
therefore never be used as a noun. How
frequently, however, do we sec a receiver
described as a "table radio." It is almost
as bad as: calling a flying machine a
" flying," or a football a " foot," both of
which, of course, are absurd.

Having dealt with the receiver itself,
we come to -the various components and
accessories, the first of all being the

aerial." Long usage has sanctioned, in
this country, the use of the adjective

aerial " as shorthand for " aerial wire," -
t hat is, a wire extended in the air. But the
American (and also French) term "antenna "
is far more logical. Besides, it is not
every " aerial " which is stretched in the
air. A frame aerial, for instance, is not an
aerial at all. Many prefer to call it simply
a " frame," or the American name " loop
is quite as good. Then large numbers of
receivers are fitted with a " mains aerial "-
another terrible misnomer. While ad-
mitting that off -hand a really good
alternative cannot be suggested, the
expression " mains signal collector is
the best that comes to mind.

To be strictly correct we should follow
the word " earth " by the qualifying term
" plate," " tube," " wire," or " connection,"
but it seems that the single word " earth "
has dug itself in too firmly and must be
accepted for all time.

Valves
Many will not quarrel with the term

" valve," although quite a good case can
be made out for the use of the term " tube,"
as employed by our American cousins.
There is, however, a great deal of loose
terminology in connection with these
essential components. For -.example,
objection can be levelled most strongly
against the descriptions " single-phase "
and " double -phase " as applied to half -
wave and full -wave rectifiers. In technical
parlance single-phase and two-phase, etc.,
should be reserved for alternating currents,
a single-phase current being the ordinary
form familiar in lighting circuits, and a
two-phase current one consisting of two
single-pbase currents which are out of
step with each other.

Another annoying expression is in
connection with double -diodes, double -
diode triodes, and similar combined valves.
Many will persist in saying that such and
such a wire is connected to one of the
diodes, when they mean that it is connected

110 MISNOM
to one of the diode anodes. It shou d be
remembered that each of the diode elements
consists of a small anode and the common
cathode.

A consistent engineer would never
describe a valve as being a " high -slope "
valve. What is meant is that the valve
curve has a high slope, that is, the valve
has a high value of mutual conductance.
The sensible term, and one which is easily
understandable to even the lay mind, is
" high sensitivity."

The Use of Incorrect Terms and
!Expressions Should Always Be

! Avoided Where Possible. This
Article Points Out Some of the I

Inaccuracies. By " CRITIC "

Causes
At this stage it might be as well to

consider the causes for the various types
of misnomers and loose technical terms.
There are really four main reasons. The
first is pure carelessness-the kind of
thing which results in a screen -grid valve
being called simply a " screened grid."
The same slackness causes a neon tube to
be termed a " neon." But you would
never call a petrol engine a " petrol," or
a fountain pen a " fountain "-at least not
unless it behaved itself very badly !

Another set of misnomers results from a
form of contraction of quite legitimate
phrases, these being contracted in such
a way as to be somewhat objectionable in
the eyes of those with a sound knowledge

Radio tube sockets, which are more commonly
referred to as odor -holders.

of both radio engineering and etymology.
Take, for example, the term " superhet."
It has been in use for so long that we shall
never lose it, and to -day it is just a label
for a certain type of receiver. Written in
full, " supersonic heterodyne," it describes
fairly accurately a technical principle in
receiving circuits, and is compounded of
four roots or basic words, some Greek and
some Latin. Actually, the prefix " super "
and the root of which the " het " is a
contraction, mean respectively " above "
and " outside," and the combination of
the two in " superhet " conveys no sensible

1-41,ItS
meaning. But when ill i
explained that " supersonic
means above sound " and
" heterodyne " means an
outside force, it does not
take long to understand
that together they form a
good name for a receiver
operating on the principle
of combining a new (i.e." out-
side ") oscillation with the
original signal frequency
oscillation in order to produce
a third oscillation having a
new frequency which is above
sound frequency, and can be
amplified more efficiently
than the original signal
frequency.

Volume Control
It is to be feared that many

of the most impressive tech-
nical terms have been pro-
duced with the
desire, at least A device COM.
in part, to tnonly referred to
create an air as a visual
of mystery or tuning indi-
importance. In calor. Read what " Critic
the same way, says in this article.
quite correct
terms are sometimes loosely applied and.
possibly innocently, create quite false im-
pressions. Our old friend A.V.C. or automatic
volume control is a case in point. Actually, of
course, A.V.C. does not control volume-
except indirectly ; what it does control is
the gain or amplification in the high -
frequency stages of the receiver, and
" automatic gain control " would be a
far better name. The resultant effects of
the various modifications of A.V.C. are
fairly well known. We have " delayed
A.V.C.," which is applied only to signals
above a certain strength, and " quiet
A.V.C.," which combines a system of sup-
pressing noises between stations. But
objection can be taken to the term " Full
Automatic Volume Control " being applied
to the simplest and, incidentally, the least
effective form of A.V.C. Again, the term
" Amplified A.V.C." is very misleading.
What is it that is amplified ? Certainly
not the " automaticalness " of the control,
to coin an expressive if unwieldy word.
Nor the volume, for in every case the net
result of A.V.C. is to render the volume of
sound less than it would be if the receiver
was not equipped with A.V.C. Nor is the
control amplified, strictly speaking, for
amplified A.V.C. does nothing more in its
basic action than simple A.V.C. The
thing which is amplified in " amplified
A.V.C." is the controlling force, making it
sufficient to control effectively the variable -
mu valves in the receiver. Since, there-
fore, amplified A.V.C. merely does efficiently
what simple A.V.C. can only do moderately
well, it seems an unusually grandiose term
to apply to a device which simply does
what it sets out to do in a perfectly satis-
factory but not a strikingly spectacular
manner.
Other Expressions

There is another class of radio misnomer
which contains glaring examples of what
may be termed pure inaptitude in naming
objects and processes. A valvoholder cer-
tainly does hold a valve, but it -is really
more of a socket than a holder, and certainly

(Cow inu:d on opposite page)
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MORE RADIO MISNOMERS
(Continued from opposite page)

*" valve socket " is to be preferred. Why
do we call that black moulded part of a
valve which contains the valve pins, the
" cap " ? Surely it is much more logical
to call it the " base." Besides, if you call
it the cap, what are you going to call the
terminal at the top of the valve which
forms the anode (or sometimes the grid)
connection ? I do not like the term " cap "
oven for this, and would rather see it
christened by general consent the " top
connection." Not " terminal," please, for
a terminal clearly means a finishing point,
whereas most, if not all, terminals are used
to provide a means whereby a circuit is
continued through a further piece of
apparatus.

Many sets to -day are fitted with what
are known as " visual tuning indicators "-
devices which, by means of a meter, a
lamp, or a neon tube, indicate when the
optimum point of tuning has been reached.
But surely this is not a tuning indicator 1
The visual tuning indicator is the tuning
dial, for it certainly indicates roughly to
what station. or to what wavelength the
set has been tuned, and the indication is
certainly visual. What the so-called " tuning
indicator" indicates is the exact point of
resonance-so why not call it a visual
resonance indicator ?

Finally, do not call an electrolytic con-
denser an " electrolytic." You do not
call a paper condenser a " paper," nor a
mica condenser a " mica." And don't call
a micro -farad a " mic " or a " mike " (the
former stands for " microhenry " and the
latter is the recognised contraction for a
microphone), nor a milliampere a "mil,"
for that is a small unit of length used in
precision engineering.

THE gs QUEEN MARY'S"
FIRST VOYAGE'

THE B.B.C. Variety Director, wishing
to celebrate the Queen Mary's maiden

voyage with a musical work, has com-
missioned George Posford to write a
symphonic rhapsody in the modem idiom.
This special work, entitled " Trans-
atlantic Rhapsody," will be played in
London by Gerald() and his Orchestra in
the programme " Romance and Rhythm,"
during the time of the voyage. This will
be an important occasion for Mr. Posford
and should help to place the seal on his
success with " Good -night, Vienna," and
" Invitation to the Waltz." It is possible
that " Transatlantic Rhapsody " will be
featured by the ship's orchestra during the
voyage. The " Rhapsody " is descriptive,
first portraying the departure and the
colossal activity at the docks and then
forming a kaleidoscope of cheering crowds,
bands playing, and sirens of tugs as the giant
liner leaves the quay. The second theme
is the open sea-a romantic theme on the
grand scale, depicting the achievement
which the Queen Mary represents in British
shipbuilding. Theme three seeks to repre-
sent the conflict between two great forces,
the ship's mighty engines and the sea.
Next comes a descriptive picture of life
aboard, with its dance bands, swimming
pool, cabarets, etc. The finale provides
a glimpse of the mighty liner as she ploughs
her way through the seas on a moonlit
night, her decks brilliantly illuminated
and her passengers thrilled with the excite-
ment of her maiden voyage.

CAPSTAN CIGARETTES
PLAIN OR CORK TIPPED

161

10 for 6d.
20 for 111/2d.

BETTER BUY CAPSTAN,

theyre blended better
- theyre Wills'

- as the Colonels say in Kensington
C.C.503B
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MANY listeners made their first
acquaintance with short - wave
reception during the past few

months, and therefore they will be un-
familiar with the conditions which obtain
when the long hours of daylight are ex-
perienced. It may already have been
'found that certain stations which were
previously well received early in the evening
cannot now be heard or are now only ob-
tained at very weak strength. Conversely,
signals which previously could not be heard
until perhaps the early hours of the morning

Maximum

Reception.

Maximum

Rece ption.
a

Fig. 1,-Diagram shotoing the " T = aerial altd
reception strength.

may now be tuned in about 10 o'clock in
the evening, and thus the conditions are
considerably changed from those which
have been experienced for the past few
months. The vagaries of the short-wave
signals under conditions of sunshine, wet
weather, daylight, and darkness may have
been experienced, but in any case, the user
of a short-wave set should take the oppor-
tunity now of improving the equipment so
that advantage may be taken of the longer
hours of daylight. There are several
directions in which improvement may be
effected, but as the majority of short-wave
experimenters also wish to listen to' the
broadcast signals and utilise a common
aerial, a form of all -wave aerial is desirable.

An All -wave System
There are already several all -wave equip-

ments now on the market for those who do
not wish to make up their own. These are
all provided with a special matching trans-
former which has to be connected to the
aerial and earth terminals of the receiver,
and the general form taken is a " T " aerial,
with twin down -leads (Figs. 1 & 2). The
latter are generally referred to as the
transmission line, and the two wires may
be brought to the receiver in two or three
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SHORT WAVE
SECTION

SUMMERTIME IMPROVEMENTS
The Longer Hours of Daylight will Affect Short-wave Reception and
Some Improvements which may be made to the Short-wave Equipment to
Counteract the Effects Are Here GiVen. By W. J. DELANEY

different ways. The simplest is to employ
ordinary twisted leads after the manner of
ordinarylighting flex, whilst a more effective
scheme is to use the special insulators which
hold the wires in a crossed position at regular
intervals.

The horizontal portion of the aerial

should be chosen
with care, as it
will be found
that it is more
effective on one
waveband than
another, and
thus it is neces-
sary to ascertain
the band which
provides most
entertai nment
under your
particular con-
ditions and to
select the aerial
to make the most
of that band. In
general each
half of the hori-
zontal section
should be one -
quarter of the wavelength desired, and thus
an intermediate setting must be selected.

Matching Transformer
For good all-round results on the short

Fig. 2.-A useful
and simple all -wave

aerial scheme.

and broadcast bands, it will no doubt be
found that by making each horizontal wire
between 20 and 25ft. in length an effective
compromise is obtained, but if better
short-wave reception is desired, the length
may be decreased. The ends of the trans-
mission, line may be connected direct to
the matching transformer, or may be
joined through variable resistances or
condensers, and this subject has already
been well covered in these pages.

An old medium -wave broadcast coil may
be used for the secondary of the trans-
former, or a similar coil may be wound for
the purpose, and to couple this to the short-
wave set two or three turns may be over-
wound on it and joined to the aerial and
earth terminals. Improvements may be
effected by interposing an electro-static
screen between primary and secondary,
and by modifying the number of turns in
the coupling coil, its position, and the
number of turns on the secondary. Experi-
ment will show the most effective scheme
for individual conditions.

Reaction Circuits
Where the short-wave set consists of the

simple detector and L.F. stages an improve-
ment in the reaction arrangements will be
found of great service when endeavouring
to push the' receiver to its limits as regards
range. No doubt every short-wave listener
has found the value of the reaction circuit,
and whilst a good slow-motion drive to this
part of the circuit will do much towards
obtaining that maximum setting just
before oscillation sets in, a much better
arrangement is found in the employment of
a separate reactor valve. This is joined in
parallel with the existing detector valve and

Fig. 3.-A well-known commercial
all -wave aerial kit.
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the anode is employed purely for reaction
f,urposes. The scheme is indicated -in

4. Practically any valve may 'be
employed for this purpose, and the H.T.
will not -be found critical. Again, however,
experiments regarding the most suitable
value of the grid condenser and leak will be
amply repaid by improved performance.

The average superhet receiver will not
be found of great value when it is desired
to receive short-wave amateurs who are
transmitting telegraphy signals, but the
difficulty may be overcome by including a
reaction scheme which will permit the
intermediate -frequency stage or second
detector to' oscillate and thus make audible
the.C.W. signals employed by the amateurs.

In America a separate stage is favoured for
this purpose and it is connected to an
existing receiver by means of an adaptor
plug. A simpler scheme is to include a
potentiometer in the screening -grid circuit
of an S.G. valve, so that the valve may be
`caused to oscillate at will, but certain
experimenters do not favour this scheme

. although it has the merit of simplicity.
In certain cases it may be found that

the intermediate frequency which is em-
ployed in the superhet and 'other circuit
arrangements, does not permit of good

short-wave results, and in such a case it may
be found worth while to fit the short-wave
tuner only to the grid circuit of the second
detector valve, arranging the wave -change
switch so that when short waves are
required the aerial is transferred to the

Fig. 4.-A typical reaction circuit using a
separate valve.

second detector and thus a straight arrange-
ment is used for short-wave reception. The
reaction arrangement may then take. the
standard form, including a reaction coil
and condenser in the anode circuit. To
economise in battery consumption it is also
desirable in this case to switch out the
filaments of the frequency changer and
any other valves which will not be used in
the straight circuit arrangement. In a
mains receiver the heaters should be left in
circuit and the anode coupling component
disconnected.

Earth Connection
Finally, as the longer hours of daylight are

also accompanied by drier weather, it is
imperative to guard against a dry earth
connection which will materially affect long
distance results. Therefore, the existing
earth should be replaced by one of the
proprietary chemical earths, or some
arrangement should be made to ensure the
retention of moisture round the earth
plate. If the latter cannot be arranged
for, it may be found desirable to dispense
with the usual earth and to erect a counter-
poise, but the best method of doing this will
depend upon the type of aerial which is
employed.

German Transmitters
ERMANY appears to be

V. testing three. more short-
wave transmitters to be added
eventually to her network.
They are DJT, Zeesen, 40 kilo-
watts, 19.53 metres (15,360 kc/s),
which so far is being tried out for
the broadcasts to Africa ; DZH,
Zeesen, 40 kilowatts, 20.75 metres
(14,460 kc/s), which has been heard working
simultaneously with DJJ (29.87 metres),
and DJM, Zeesen, 49.35 metres (6,079 kc/s),
which on some nights takes the DJC
(49.83 metres) programme from G.M.T.
20.00-22.00. I am also informed that tests
are to be carried out with DJU, 11.56
metres (25,950 kc/s), and DJV, 11.33
metres (26,480-kc/s), in the near future.

Of the North American stations received
during the past two weeks, excluding such
old-timers as W2XAF and W2XAD,
Schenectady New York), and' so on, the
best has been VE9DN, Drummondville
(Quebec), on 49.96 metres (6,005 kc/s).
It relays programmes from Montreal, but
is only to be captured on Sunday mornings
between G.M.T. 05.30-08.00 ; no other
schedule is advertised. At that time you
will pick up messages broadcast to settlers,
trappers, and other. inhabitants of the Far
North outposts of Canada.

Television Wavelength Decision
It is now stated that the television signals

will be radiated on a wavelength of
6.67 metres, corresponding to a frequency
of 45 megacycles, while the accompanying
sound .will occupy the 7.23 -metre channel
(41.5 megacycles). This corresponds to _a
frequency separation of 3.5 megacycles
which will be ample for the initial service.
The band width in the case of one company
is just over two megacycles for vision, and
since the sound is not likely to exceed 20
kilocycles there will be no overlap. If it
becomes necessary to increase the degree of
line definition to any material extent, how-
ever, these wavelengths may have to be
reviewed and a bigger separation provided.

The " Queen Mary "
It may interest DX enthusiasts to know

that the letters allotted to the Cunard
White Star Liner, " Queen Mary," are
GBTT, and that her transmissions on short

[Leaves from a
I Short-wave Log

waves will be made on channels comprised
in the following bands : 16.85 metres
(17,800 kc/s)-18.27 metres (16,420 kc/s) ;
22.5 metres (13,335 ke/s)-24.3 metres
(12,345 ke/s) ; 33.93 metres (8,842 kc/s)-
36.58 metres (8,203 kc/s), and 67.87 metres
(4,420 kc/s)-73.17 metres (4,100 ke/s).

Addis Ababa
Through ETB, the 2 -kilowatt transmitter

at Akaki, Addis Ababa, the Abyssinians
are giving every Sunday at G.M.T. 21.30
a twenty -minutes broadcast in the English
language. The channel used is 25.09 metres
(11,960 kc/s).

This week, as may be expected at this
period of the year, when the summer
schedules are being compiled, we find a
number of alterations both in wavelengths
and timings. Firstly, W3XAU, which
relays the C.B.S. Philadelphia station
WCAU on 49.5 metres (6,060 kc/s) and on
31.28 metres (9,590 kc/s), in order to avoid
interference with the Dutch transmitter
PHI on the latter channel, works on week-
days from G.M.T. 17.00-01.00 and on
Sundays from G.M.T. 17.00-00.00.. On
49.5 metres W3XAU is on the air daily
from G.M.T. 01.00-04.00. The transmission
from PHI, Huizen, therefore, destined to
the United States on Sundays (G.M.T.
00.00-01.00), is now clearly received.

PRA8, Pernambuco (49.71 metres, 6,035
kc/s), which so far has been using only 1 kilo-
watt, is to blossom out shortly as a 5 -kilo -
wafter. It operates daily from G.M.T.14.00-
16.00, and from 21.00-01.30, the latter broad-
cast being particularly well heard. As an
interval signal the studio has now adopted
six metal gongs, which, struck at intervals,
provide four short melodies.' The call is :
Radio Club de Pernambuco, A Voz do Norte.

Another South American, of which recep-
tion reports are being regularly received, is
LRU, Buenos Aires, relaying LR1, Radio el
Mundo, on 19.02 metres (15,290 Ice's) ;

MINN

you may now pick it up as early
as G.M.T. 20.00.

Colombian Statiims
HJ1ABD, Cartagena (Colom-

bia), has moved to the 31 -metre
band, and is now found on 31.25
metres (9,600 kc/s). It can be
recognised by its call: Radio-
diffusora Cartagena, or by its three

chimes, which possess the peculiarity that
they finish on a high note. In view of the
preponderance of North Americans among
its listeners, the studio closes down with
the playing of : Stars and Stripes ForEver.'-

Another Colombian which figures regu-
larly in my log is HJ4ABA, Medellin, on
25.42 metres (11,800 ke/s), Ecos de, la
Montana. which transmits daily from
G.M.T. 16.30-18.00, and again from G.M.T.
23.30-03.30. Interval signal: gong. You
should tune in just above W2XE, Wayne
4ew Jersey), on 25.36 metres (11,830 kc/s)
-or on the exact frequency of 12R0,
Rome, if you have not already logged this
station

HJ3ABF, Bogota (Colombia), which has
now selected a new channel, namely,
48.58 metres (6,175 kc/s) and regularly
calls : La Voz de Colombia, is once more to
the fore, as it is at present one of the best
signals picked up from either Colombia
or Venezuela. The best time to listen to
its broadcasts is from G.M.T. 02.00-04.00.
The signal is easily identified.; it consists
of a series of six notes, somewhat reminiscent
of those used by the N.B.C. studios, but in
different sequence. They are :-
C, G, C, E, G, E. Announcements are
made by both a man and woman.

Port au Prince (Haiti)
Finally, you may make a note of a new

arrival, 11113W, Port au Prince (Haiti), a
1-kilowatter operating on 31.27 metres
(9,595 kc/s) daily from G.M.T. 00.00-01.30.
It is on the same channel as the League
of Nations HBL, Prangins, transmitter,
uses chimes between items and gives
out all its announcements, including call,
in English, French, and Spanish. If you
log a broadcast a report will be welcomed
by : Sr. C. Ricardo Widmaier Jnr., P.O.
Box A/117, Port au Prince, Haiti,
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words In length
and should be received First Post each Monday
morning for publication in the following week's issue.

THE OXFORD SHORT-WAVE RADIO CLUB
THE annual general meeting of this Club took

place on Tuesday, March 31st, at 7.30 p.m.,
when the officers for the ensuing year were elected.
Mr. H. J. Long (G5LO) was unanimously re-elected
President, and Mr. M. F. Long (G2CL) was elected
Vice-Prsident. In his report the secretary summed up
the past year's activity and deplored the lack of
experiments with 5 -metre apparatus, which was un-
fortunately limited to only two occasions, both of
which were successful. We are now well equipped
\Vint receivers for 5 -metre work and one member is
applying for the 5 -metre addition to his transmitting
licence during the month. It is hoped that there
may be many experiments made this year, and any
reader whether transmitting or receiving, or both,
who is willing to co-operate on any occasion is asked
to communicate with the secretary, Mr. E. G. Arthurs
(2BHP),!at 13, Walton Well Road, Oxford, who will
forsIard particulars of the tests as they are arranged.
The club meetings will take place monthly at 7.30 p.m.
on the last Tuesday in each month until September,
when they will be continued at fortnightly intervals
until the end of March, 1937. Anyone wishing to
attend a meeting should notify the secretary not less
than seven days beforehand, and the necessary
particulars will he forwarded.

WELLINGBOROUGH AND DISTRICT RADIO AND
TELEVISION SOCIETY

AMEETING of the above society was held at the
Midland Hotel, Wellingborough, on Monday,

April 6th, at 7.45 p.m., and was addressed by Mr.
,I. C. Lee (GAIL), of Luton, on " Television for the.
Beginner." Over forty enthusiasts turned up and a
very enjoyable evening was spent. After the lecture,
questions were asked, and followed by a general
discussion around Television matters. The next
meeting of the Society will be on Monday, April 27th,
'at the Victoria Hotel, Rushden, when Mr. H. K.
'Bourne (G2KB), of Rugby, will give a lecture and
demonstration of 56me transmitting and receiving

'apparatus. All PRACTICAL WIRELESS readers in the
district are heartily invited to attend. Admission is
free. Particulars of how to join the Society and
dates of meetings can be obtained from L. F. Parker
(G5I.P), 127, Jubilee Crescent, Wellingborough.

CATALOGUES
RECEIVED

BRUSH SOUND CELL MICROPHONES
THESE well-known microphones, built on the

piezo-electric principle, are designed to meet
every microphone requirement. A folder, issued by
the Brush Development Company, gives particulars
of a useful range of these high-class instruments. The
latest additions to the range include a lapel micro-
phone, and a spherical microphone, the former being
the smallest and lightest microphone on the market.
It is intended for use of after-dinuer speakers, lecturers,
etc., and weighs less than one ounce. The spherical
microphone is intended for broadcasting station use,
and for public address, commercial inter -station,
police, and amateur transmission work. It is pro-
vided with locking -type plug and socket connector
for either suspension or stand mounting. Brush sound -
cell microphones are of robust construction, and are not

. affected -by severe changes iu atmospheric conditions.
No button current or polarizing voltage is necessary,
and no. elaborate stand mountings are necessary.
Individual data sheets concerning each microphone
listed are available on request.

THE REFLECTOR
THIS is a neat house organ issued by the Benjamin

Electric Company, and relates to many interesting
facts regarding the electrical industry, and 'he
individual items which are manufactured by the
Benjamin company. Some interesting illustrations
are given of the installations which have been put up
by the Benjamin company for various firms, and these
cover lights, reflectors, 1P.A. 'equipment, etc. The
journal will be supplied upon request to the company,
and copies have already been circulated to various
members of the Trade.

FREE ADVICE BUREAU
COUPON

This coupon is available until May 3.
193t, and must be attached to all letters con-

taining queries.
; PRACTICAL AND AMATEUR WIRELESS, -

25(4/36.

PRACTICAL AND AMATEUR WIRELESS

"THE PROOF OF
THE PUDDING"-

PRICES
1936

STENTORIAN
Cabinet Models.

36 S. Senior .. 63/-
36 J. Junior .. 49/6
36 B. Baby .. .. 29/6

CHASSIS MODELS
Senior .. . 42/ -
Junior .. 32/6
Baby .. 23/6
Midget .. 17/6
Duplex

70/-
Send

.. 70//-

Send this advertisement
with your name and address
for interesting illustrated

Leaflet.
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Read these reports from delighted users :
"RECEPTION IS 50% BETTER."

Reception is 50% better and stations previously weak are now, thilnk;
to this little giant (Stentorian Baby), at good loudspeaker strength. Your
epeakers make the average set loud and clear enough for the most severe
critic.-W. B., London, S.W.2.

"VOLUME AND QUALITY WERE AMAZING."
" I am feeling enthusiastic about this speaker, for when I connected
to a set the volume and quality were amazing. --W. N., Belfast.

"ONE CANNOT BELIEVE IT."
The set is the same, but one cannot believe it. The only word I can

find for the difference your 1936 Stentorian makes wonderful.'
F. W., Farnsworth.

"OUTSTANDING."
The difference your speaker made was outstanding."-A. D., Totton,

"SOMETHING EVEN GREATER."
I had last year's Stentorian,' and thought it perfection ; but in the

1936 model your experts have achieved something even greater.-
A. E. B., London, N.I.

" HAS THEM ALL BEAT HOLLOW."
I have had a few very good speakers in my hands, but your new model,

which I have now purchased, has them all beat hollow. --W. M.. Aberdeen,

"AN ABSOLUTE GIFT FOR THE PRICE."
My set with your speaker sounds better than an all -mains,' as there is

not that thump in the background, but just smooth natural music and
speech. I think you are giving the public an absolute gift for the price.-
-C. C., Brentford.

Until you hear a W.B. 1936 Stentorian you can't realise the wonder-
ful improvement it will bring to your set. Ask your dealer to -day.

1936 STENTORIAN
WHITELEY ELECTRICAL RADIO CO., LTD. (Technical Dept.), MANSFIELD, NOTTS.

"..4r to trouble to fixing the
ends,"

Said the set builder "
that depends,

Since using FLU -CITE,
I just take a delight
In tinkering-and lolling ,op

friends,"

A

See that FLUXITE is always by you-in the
house-garage-workshop-wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers-in tins,
9d., 8d., 1/4 and 2/8.
Ask to see the FLUXITE SMALL -SPACE
SOLDERING SET-compact but substantial
-complete with full instructions, 7/6.
W -its for Free Book on the art of " soft "
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

TO CYCLISTS ! Your wheels will NOT
keep round and true unless the spokes are tied
with fine wire at the crossings AND SOL-
DERED. This makes a much stronger
wheel. It's simple-with FLUXITE-but
IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the solder-
ing job instantly. A
little pressure places
the right quantity on
the right spot and one
charging lasts for ages.

Price 1/6.

ALL MECHANICS WILL HAVEN...,

FLUXITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept.W.P.)DRAGON WORKS,
BERMONDSEY STREET, S.E.1.

NGINEERING
OPPORTUNITIES?'

FREE!INEERING
PPORTU4IT1E5

PROFESSOP
A M LO

This unique Band -book shovro
the easy way to secure
A .M.I.CE., A.M_LMecb.E.,
A.M.I.E.E.,
A.M.LW.T., A.M.I.R.E., 011,1

tailar
WEGUARANTEE-
"NO PASS-NO FEE."

Details are given of over 120
Diploma Courses in all branches
of Civil, Mech., Elee., Motor,
Aare., 'Radio and Television
Engineering, Building, Govern-
ment Employment, ate.

Woite this enlialtlyfflog Hand -book to -day FREE and post free.
British Institute of Engineering Technology,
409, Shakespeare Home,' 17, 18, 19, Stratford Place, W.1

BRAND
NEW

Such amazing value
only possible by sup-
plying direct to pub-
lic. You will marvel at
the- difference in tone to
your set. Note those money-
saving prices: -2 -VOLT BAT-
TERY TYPE, H.S 1LL.2, L.P.2,
1/9 each. Super Power P.?, 2/6 each.
Screens and L.F. Pentodes 8/9 each.
A.C. MAINS, 4 -VOLT 1 AMP. General
Purpose 8/8 each. Power 4/- each. Screen
and L.F. Pentodes 4/8 each. FULL WAVE
RECTIFIERS 8,11 each. All valves critically tested
before despatch and sent Post free. Cash with order or C.O.D.
over 10/-. Send NOW I

CLARION RADIO VALVE CO.,
(Dept. F.W.4), 885, Tyburn Rd., Erdingtou, Birmingham,



A LTHOUGH the construction of a
1 tA receiver is a comparatively easy
a

i
job, provided that a full-size blue-

! print s available, we find that there are
1 several important points in connection

9with
the work which are often overlooked

by beginners. These are mostly simple
Ipoints which are guarded against as a
a matter of course by the experienced con-
! structor but which, if not carefully
I attended to, can spoil the beginner's
i first effort at set making.

1 Chassis
I The metallised wooden chassis is very-
- popular nowadays owing to the ease with
which it can be worked. When one of
these is used, however, care should be

a taken to see that it is of reliable make and
! is effectively metallised on the upper
I surface ; in this connection it is empha-
1 sised that aluminium paint should not
! be used for metallising an ordinary
I wooden baseboard as this type of paint

cannot be relied upon to provide good
! metallic contact. It is also necessary to
I use a clean chassis, as the metallised

e
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Joints

CONSTRUCTOR PITFALLS
A Discussion of Simple Points Often Overlooked by the Home Constructor.

By IDRIS EVANS

lised wood chassis, cleanliness is again
of great importance, as an aluminium
sheet covered with dirt or grease is a very
unreliable conductor.

Coil and Condenser Chassis
Most modern coils and gang condensers

are of the screened type with the earth

Fig. 2.-Showing A.C. vake heater leads
twisted.

connection joined to the screening can.
When components of this type are used,
great care should therefore be taken to
ensure good contact between the doil or
condenser chassis and the receiver chassis.
If the coil cans are painted the paint
should be scraped off underneath before
they are screwed to the chassis. In the
case of gang condensers the chassis are
sometimes supported on legs, but these
legs cannot always be relied upon to
provide good contact between the con-
denser and receiver chassis. ConstructorsttligJOINING are therefore advised to connect a wire

A66/5550 between the condenser chassis and the
RfCE/AssIVER MET metal or metallised chassis of the set, as

shown in Fig. 1.
/ The fixed vane tags or terminals of the

gang condenser must be kept clear of the
 / set chassis, however, and in cases where

two sets of fixed vane tags are provided for

Fig. I.-Condenser chassis joined to metallised
surface of receiver chassis.

covering loses its effectiveness if covered
with a layer of dirt, and therefore con-
structors should work on a clean table
or bench and the hands should be kept
reasonably clean. If there is any doubt

a concerning the effectiveness of the metal-
Esing, the 'points shown connected to the
chassis on the blueprint should be joined
together by means of ordinary connecting
wire.

If a receiver of the simple type having
only one tuning condenser and tuning

! coil is being made it is unnecessary to
use a metal chassis, but if two coils are

iused a metal covering for the baseboard
is desirable, and if the coils are not of
the screened type they should be

"
separated by a vertical screen of alit-
minium or copper. As with the metal- this cover to the Metal chassis.

ease of wiring the unused tags should be
bent up so as to avoid the possibility of a
short-circuit occurring between them and
the chassis. The same warning applies
in connection with valve -holder and
terminal strip sockets; care should be
taken to keep these clear of the metallised
covering of the chassis.

A FINE BOOK FOR THE
BEGINNER !

EVERYMAN'S
WIRELESS
BOOK By F. J. CAMM
3/6, or 3/9 by post from Geo. Newnes,
Ltd., 8-11, Southampton St., Strand,

London, W.C.2.

All constructors are not agreed con-
cerning the best type of joint to use ;
some prefer pressure joints, whereas
others favour soldered joints. Unless the -
beginner is an experienced solderer, how-
ever, pressure joints should be used
where possible. If terminals are not -
provided it is better to twist the wires !
tightly together than to apply solder I
incorrectly ; a soldered connection is
preferable to the pressure type only if !
effectively done. The wires to be soldered
should be perfectly clean before the
solder is applied, and the tip of the I
soldering iron should be well tinned and
at the right temperature-just sufficiently
hot to make the solder run.

Wiring
Care should be taken to keep the wiring "a

short, avoiding straggling wires and loops,
especially in the H.F. stages, and wires I
associated with tuned circuit components a
(gang condensers and coils) should be !
kept clear of each other. If long leads I
cannot be avoided in the H.F. stages it
is advisable in some cases to enclose the 9
leads in screening covers. The cap lead
of the S.G. or H.F. pentode valve is often
screened in this way, as shown in Fig. 3. V
This type of screen covering is generally I
made of braided wire which can easily j
be soldered. Great care should be taken !
not to apply too much heat when solder- I
ing, however, as the insulation covering a
the wire may become damaged and
a short-circuit will occur. In some
cases we have found that constructors a
have connected the lead instead of the !
screening cover to the metallised chassis ;

CONNECT/ON 70
METAL CAG-ISSVS

Fig. 3.-Screened S.C. anode lead showing
screening cover joined to chassis.

it is emphasised that the lead passing
through the metal covering must not be
in contact with the latter, and only the
covering should be connected to the
chassis.

In mains receivers of the A.C. type the
valve heaters are fed from raw A.C. and
therefore it is customary to twist the
heater leads together, as shown in Fig. 2.
By this means the fields around the two
leads are balanced out and interaction is
avoided. If this precaution is not taken
excessive hum is likely to occur. In
receivers of the universal type the best
procedure to prevent hum from this
source is to pass the heater leads throtfkh
a screening cover and then connect

I

I

I
I

I

I

I
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The Late Dame Clara Butt
PERHAPS the most interesting records

issued by the Columbia Company
for this month are some special

re -recordings of Dame Clara Butt's most
popular records. The first two of these,
which sell at 4s. each, are " Abide with
me," by Liddle, coupled with " Husheen,"
on Columbia DX729, and Elgar's " Land of
Hope and Glory " together with Stephen
Foster's " Old Folks at Home," on Columbia
DX730.

A " Paraphrase of Strauss Waltzes "
Albert Sandler's latest contribution this
month on Columbia DB1636. By " para-
phrase " is meant a free
translation of some of
Strauss's most famous dances.
Sandler is assisted by his
'cellist and pianist.

" Voice of the Stars "
SHIRLEY TEMPLE, in an

extract from her newest
film, " The Littlest

Rebel," appears in a new
record called " Voice of the
Stars." Actually, this re-
cord, under a special green
label, is being issued on behalf
of the Cinematograph Trade
Benevolent Fund, but it can
he obtained in the usual way
from gramophone dealers. It
costs Is. 6d., and includes
the voices of stars like
Maurice Chevalier, Jeanette
Macdonald, Charles Laugh -
ton, Clark Gable, Richard
Tauber, Robert Donat, and
a score of others.

A New Light Orchestra
NOW and again one

comes across a light
orchestra that is re-

freshingly different. Into
this category falls the new
Orchestra Louise, rendering
" Come to the Ball " (from
" The Quaker Girl ") and

Moya, Lovely Moya." This
is a Columbia disc-Columbia
FB1330, with Gerry Fitz-
gerald vocalising.

Bow Bells Remade
SOME years ago the Columbia Company

made a recording of the Bow Bells,
and for a long time the B.B.C. have

used the record as their interval signal.
Nobody knew that the bells in this record
were cracked, until Messrs. Gillett and
Johnston, the bell founders, pointed out
that the recorded bells were false in their
overtones, and that as eight of the peal
had been entirely re -cast (since the record-
ing), there was no need for the out -of -tune
signal to be continued. So Columbia have
re-recorded the chimes of St. Mary -le -Bow,
Cheapside, on Columbia DB1637.

Henceforth, this record will be used by
the B.B.O. to replace the cracked signal.

PRACTICAL AND AMATEUR WIRELESS

" My Piano and Me "
SINCE Turner Layton has been on his

own he has adopted a stage description
appropriately entitled ' My Piano

and Me." It appears in the new Columbia
list-Columbia FB1332-in the form of a
medley which includes " One Alone "
(" Desert Song "), To a Wild Rose," and

One Fine Day " (" Madam Butterfly ").
It is a vocal record. Other new records
by him are " Moon Over Miami " and
" He's an Angel," on Columbia FB1333,
and " Up the Wooden Hill to Bedford-
shire '.' coupled with " If I Should Lose
You" on Columbia FB1334.

NORMAN LONG furnishes' a couple
of good laughs in his latest record-
Columbia FB1349. " For the

Glory of Old England " is terribl y " Empah"

E. Fowler, of the Recording_ Studios, who has invented
a novel Football Pools Record having twenty-four different tracks.
It really consists of twenty-four records in one, and is issued by

H. M. V. in their April list on BD333, price Is. 6d.

and all that, while in "- Scrahngin " he gives
one of his Cockney studies.

" Sunbonnet Blue "
ANEW number which the publishers:

are confident will be a terrific hit
is " A Sunbonnet Blue." It has a

good melody and catchy words, and the fact
that Les Allen has recorded it, should give
the song its first impetus. Onthe other side
is a " Star Gazing Medley; " consisting of,
" 0 Star of Eve (Tannhauser), I Saw
Stars," Stars Fell on Alabama," mid;
" You are My Lucky Star." The Bachelors
provide splendid support. The number of
'the record is Columbia FB1347.
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Beautiful
Coloured
Art Plate

ME SHORT

"SINGAPORE
Ill"

FLOG
BOAT

FLYING is the
National Aviation Magazine
for everyone interested in
Flying - whether you belc ng to
a Club or take a " flip " at a
flying display. Every number
contains interesting articles
on flying, intriguing photo-
graphs, flying experiences and
news of the latest aircraft.
Get this month's number, with
FREE ART PLATE, and see
how good the Magazine is !
INSIDE THE MAY

POPULAR FLYING
The National Aviation Magazine

Now on Sale at all News-
61:1agents and Bookstalls.

C. Arthur Pearson, Lt,I.

OSBORN (for) RADIO CABINETS
BOX BAFFLES, SPEAKER CASES, SUPER
ACOUSTIC BAFFLES. SPECIALITY, TEAK
CASES FOR COLONIES, IN SECTIONS OR

FINISHED READY FOR USE.
ILLUSTRATED CATALOGUE FREE

CHAS. F. OSBORN,
GLEBE SAW MILLS, GLEBE ROAD, DALSTON,

LONDON, E.B.
Tel.: Clise. 4184.

RELIABLE w OUTPUT

R AD I 0 VALVES
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LETTERS FROM READERS
The Editor does not
necessarily agree with
opinions expressed by his

,correspondents.

McMichael Dimic Three
SIR,-I shall be greatly obliged if any

reader can loan me a pictorial layout
of a McMichael Dimic Three, with screen -
grid, detector, and pentode, either A.C. or
battery.-J. ROBINSON (76, Blackberry
Line, Halesowen, B'ham).

The Cameo Midget in S. Africa

SIR,-Since
taking your paper, I have

become very interested in wireless,
especially in short-wave work. I built a
set to your Cameo midget circuit, using
standard components of the same values.
The set is a great improvement on my
previous commercial one, which was out
of date. Johannesburg, 30 miles away
with 15 kW, on 465 metres, gives really
good reception, but Durban, 10 kW, 300
miles away, on 430 metres (really Maritz-
burg which relays Durban) I can only get
reception on an indoor aerial, as on my
outdoor aerial Johannesburg cannot be
tuned out.

I. used an Eddystone 4 -pin coil (250-500
m.), as it was the best I could get, tuned
by a Polar No. 2 .0005 mfd. condenser.
 t: I also built your one -valve S.W. adapter,
published in the September 14th, 1935,
issue, and used in conjunction with the
three -valve set, with fairly good loud-
speaker results on Daventry, Zeesen,
France, and Schenectady (W2XAF), besides
others which were not quite so strong.
sa I altered the number of turns on the
coil to three, eight and' six to pick up
ZTJ Johannesburg and CR7AA (Lourenco
Marques) on 48.88 metres, both giving
good reception.

I intend building your Prefect 3, but
it is difficult to obtain the correct parts,
as :the radio firms here do not carry a
wide selection of components. For example,
when I wanted to fit a band spread con-
denser to the S.W. adapter, the best I
could do was to get an Eddystone micro -
denser 25 mmfd. capacity, and remove
some of the plates. The result, however,
was quite satisfactory.-D. HANNIGAN
,(Glenray, Transvaal, S. Africa).

Back Numbers Wanted

SIR,-I shall be greatly obliged if any
reader could loan me a copy of

Wireless Magazine, No. 350, containing
details of the. Lucerne Four, I will gladly
remit all postal charges.-DAVID WEEDEN
(30, Sussex Street, Poplar, E.14).

IR,-I shall be glad if any reader wouldS loan me a copy of Amateur Wireless
dated. October 27th, 1934 (No. 646).-
NORMAN SCAMMELL (Somerset).
SIR, ----I shall be extremely obliged if

any reader will either sell or loan
to me a copy of the " Atom" Light -weight
Portable, ,Three-valver blueprint which
was given free with PRACTICAL WIRELESS
dated June 2nd, 1934. Any postage costs
will willingly be paid.-DAVID J. Moms
(The Garth, Middleton -one -Row, Nr. Dar-
lington).

SIR,-I shall be very much obliged if
any reader can supply me with a

copy of Amateur Wireless (No. 616) dated

All letters must be accom-
panied by the name and
address of the sender (not
necessarily for publica-

tion).

March 31st, 1934, and also Amateur
Wireless (No. 532) dated August 20th,
1932.-A. STAPLETON, 33, Wilfred Street,
Derby).

Of Interest to Cornish Readers

SIR,-In
these days of cheap " ready-

made " receiving sets, the home con-
structor is not receiving much encourage-
ment. I have always preached the doctrine
of " rolling your own." For my own
listening I have no room for the i` ready
made."

Several of my customers (and we have
a large number) have either built their
own receivers or allowed me to do it for
them. Incidentally I build and aerial test
free of charge when 'the components have
been purchased from us. Need I say that
this has not spoilt our good -will !

Quite recently I came across PRACTICAL
AND AMATEUR WIRELESS, and was struck
with the excellent way in which you cater
for the home constructor. Here in this
extreme corner of England (by the way is
Cornwall in England I) we have to build
sets with high stage gain owing to the
distance from the transmitters. Personally,
I have found'four stages with either Q.P.P.
or Class B output really, necessary.

At the moment I am using two triodes
in " push -push," and the full volume is
altogether too powerful for a small room.
About sixty programmes are available,
all perfectly clear of each other (Deutsch-
landsender can be received perfectly clear
of Droitwich, despite the terrific voice of
that station). Finally, should any builder
in Cornwall of a PRACTICAL AND AMATEUR
WIRELESS set get into trouble, I shall be
only too pleased to assist him free occharge,
except for any out-of-pocket expenses.
Also, provided we supply the kit of parts,
I will assemble and test the set at no
additional expense:-A. G. CREBER, Shoot-
ing Grounds, Torcot, Liskeard, Cornwall.

I.S.W. Broadcast
SIR,-Short-wave readers of PRACTICAL

AND AMATEUR WIRELESS may be
interested to know that a special DX pro-
gramme dedicated to the International
S. -W. Broadcast Club has been arranged
from the Radio Station EAQ, Madrid,
Spain, to take place on April 31st at
24.00 G.M.T. to 00.30 G.M.T. The wave-
length to be used is 30.43 metres, or 9,860
kels.-JOIIN TAYLOR (Marple, Cheshire).

An S. -W. Log from Goodmayes
Not having seen a short-wave log

from this district before, I am enclosing
a list of stations I have received since
January last

DJN, DJA, DJD, DJB, Zeesen ;
2R0, Rome (25 and 31 metres) ; EAQ,
Madrid ; TPA3, Radio -Colonial ; HVJ,
Vaticap City ; OXY, Skamlebaek ; SPW,
Warsaw ; OEA2, Vienna ; LKJ1, JelOy ;
HAS3, Budapest; W8XK, Pittsburgh (19
and 25 metres) ; W3XAL, Bound Brook
(16 and 49 metres) ; W2XAF, W2XAD,
Schenectady ; PRF5, Rio de Janeiro ;
VK2ME, Sydney ; JVP, Tokio.

My receiver is an o -v-1 with a long

outside aerial and a fairly good earth.
I am thirteen years old and have been
reading PRACTICAL AND AMATEUR WIRE-
LESS for about six months.

Of the more distant stations I have
received, JVP, Tokio, comes over 'about
the loudest, except, of course, for W2XAF.
I have just received my first QSL card-
from VK2ME-which I received two weeks
ago. I have not yet got any American
amateurs, but have logged dozens of
Continental ones.-P. V. JACOBS (Good-
mayes).

The Prefect Short-wave Three

SIR,-I have been a reader of your very
interesting journal PRACTICAL; AND

AMATEUR WIRELESS since January, 1933,
and have built many receivers from it.
I have been very interested in short-wave
work for the last six years and have received
many amateur stations, giving reports and
collecting QSL cards on 1.7 mc., 3.5 mc.,
7 mc., 14 mc. and 56 mc. bands. I have
designed and built two- and three -valve
receivers, and have found that a leaky
grid detector using a triode valve, which
in turn is transformer -coupled to a small
power output valve with a minimum
number of controls, smooth reaction and
complete stability, is the best for amateur
work. With a two-valver using a leaky grid
detector I have logged and received
several QSL's from foreign amateurs.

I have recently given the Prefect short-
wave receiver a trial. I made it up from
spare parts from the circuit described in
your issues of February 8th and 15th, 1936,
and I am very pleased with the results.
I enclose my log, which may interest you.
The Prefect S.W. Receiver on 40 metres
spreads the amateur stations out O.K.
Also the receiver is free from hand -capacity
and is very stable on all bands.-B. C.
BLAKE (Highams Park).

[We were very interested in your log,
which, however, was too lengthy for publica-
tion.-ED.]

CUT THIS OUT EACH WEEK.

-THAT Q.P.P. double valves are obtainable in
various patterns to each type, so that various
signal -handling capacities may be used to
advantage.
-THAT it is often advisable to earth the centre
dividing plate in a ganged condenser unit with a
separate earth connection.
-THAT in some cases of hum troubles it may
prove necessary to enclose H.F. components
in a lead or steel screen to prevent L.F. inter-
action.
-THAT ordinary wire netting may be employed
for H.F. screening.
-THAT many scientific laboratories are
screened in the above manner to prevent
interference from electrical machinery.
--THAT when ascertaining the rating of con-
densers and resistances, peak or instantaneous
values should be borne in mind.
-THAT in some D.C. mains receivers it often
proves worth while to place the smoothing
choke in the H.T. negative lead. ;

The Editor will be pleased to consider articles of a
practical nature suitable for publication in Plummer,
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, Oeo. 1102,71eS,
Ltd., 8-11, Southampton Street, Strand, W.C.E.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject
of letters patent.
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COMPONENTS TESTED IN OUR NEW LABORATORY

H.M.V. Sound -demonstration Record
ALTHOUGH primarily produced for

demonstration purposes in conjunc-
tion with a pick-up and an oscillograph,
there are also some useful applications of
the new demonstration record which has
been produced by H.M.V. This is a 12in.
double -side disc, and one side is divided into
four sections, or bands, whilst the second
side is divided into six bands. The recording
on these bands is as follows :-

SIDE 1
Band No. 1.-Illustrates the relation

between wavelength and frequency (pitch).
Band starts with a frequency of 100 cycles
per second, chang-
ing abruptly to 200 -

c.p.s.; then to 400
c.p.s., and back to
100 c.p.s.

The improved
Raymart coil

former.

Band No. 2.-IllustratiOn of amplitude
(volume). A constant frequency of 200 c.p.s.
is recorded which gradually increases in
volume and then decreases to the original
level.

Band No. 3.-Illustrates the phenomenon
of interference of two waves of slightly
different frequencies with the consequent
production of beats. This band commences
with a constant frequency note of 200 c.p.s.,
followed by one of 210 c.p.s. These two
frequencies are then combined, producing
beats of 10 c.p.s. per second, which are
evidenced by periodic amplitude variations.

Band No. 4.-A 400 c.p.s. constant -
frequency note is modulated by a sliding
range of frequencies from 10 cycles upwards.
Beats of a steadily reducing frequency will
be observed towards the end of this band.

SIDE 2
Band No. 1.-Illustrates the production

and nature of harmonics. Band starts with
a short strip of 100 c.p.s., followed by a
similar strip of 150 c.p.s. The two frequen-
cies are then recorded together, showing the
production of harmonics 2 : 3.

Band No. 2.-This is of the same general
nature as Band No. 1, but in this case the
band starts with a short strip of 100 c.p.s.,
followed by a short strip of 200 c.p.s.
These two frequencies are then recorded
together, showing the production of har-
monics 1 : 2.

Band No. 3.-This consists of a gliding
tone of constant amplitude starting at

300 c.p.s., rising to 1,000 c.p.s., and falling
again to 300 c.p.s.

Band No. 4.-To illustrate the quality
of musical sounds. This band consists of a
steady note and rapidly ascending scale
played on a mustel organ.

Band No. 5.-Same as Band No. 4, but
played on a grand piano.

Band No. 6.-Illustrates the character
of simple speech sounds. Short vowel
intonations on middle C (256 c.p.s.) are
given as follows :-

" a " as in part ;
"e "as in we;
" i " as in tie ;
" o " as in go;
followed by the word " emma."

A stroboscopic speed indicator is pro-
vided with this record for use with 50 cycle
A.C. electric light mains. Not only will
its use enable the record speed to be con-
trolled and the frequency of the various
notes accurately obtained, but parts of the
record can also be used as standards for
comparison purposes. The uses to which
the record can be put are, therefore,
considerably increased. The price is 6s.

New Raymart Coil Formers
THE popular short-wave coils and coil

formers obtainable from the Raymart
Company have now been redesigned, and an
entirely new material is being employed
in the moulding of these formers. This
new material is known as " RD4 " and has
a very high insulation factor and an ex-
tremely low -loss characteristic. The for-
mers are approximately ins. in diameter
and the eight ribs which are moulded on the
outside may be obtained in plain form or
with a continuous spiral groove cut to
facilitate t h e
winding of
spaced coils.
The base may
be obtained in
four se-parate
types, fit-
ted with 4
or 6 pins,
and in the

A neat electric
engraver.

latter case the pins duty be chosen so that
the coil may be inserted into a standard
6 -pin coil holder or into a 7 -pin valve
base. In addition, a model is avail-
able with a 7 -pin base. The overall
length of the former has begn in-
creased by in. and type CF.4 (4 -pin
plain) costs ls. 6d., whilst type CT.6
(6 -pin threaded), costs ls. 11d. The pins
which are fitted are of the resilient hollow
type, and connection to the winding is
carried out by passing the ends of the wire
down through the top of the coil former

and into the pin, bringing it out at the end
of the pin, soldering there and cutting off
the surplus. This results in a neat finish
and avoids difficulties due to the drilling
of the material. The i llustration on this page
shows the type CT.6 coil and is roughly
two-thirds full size.

A Runbaken Engraver
ASIMPLE electric engraver which may

be used for marking various wireless
accessories, or engraving an aluminium
or other metal panel for a short-wave re-
ceiver, is shown on the left. The operating
mechanism is a universal mains motor,
suitable for use direct on any type of mains,
A.C. or D.C. If desired, a slightly less
powerful model may be obtained for use
where the electric light supply mains are
not available and in this case a 6 -volt
battery must be used. The motor operates
the engraving point, causing this to vibrate
extremely rapidly after the manner of the
familiar road drill, and the impulses which
vary from thirty to forty per second will
mark practically any type of metal. By
using the device as a pen or pencil it may
be used to mark metal with printed char-
acters, or names may be written in script, as
the flow is perfectly smooth. For mains use
the price is £5 5s. with a Power -plus model
at £7 10s. The battery model costs £3 10s.
New B.T.S. Coils

BRITISH Television Supplies have now
revised their 4 -pin short-wave coils

and the new models are known as Type E.
There are four Models, No. 1 covering from
12 to 26 metres, No. 2 covering from 22
to 47 metres, No. 3 covering from 41 to 94
metres, and No. 4 covering from 76 to 170
metres. The price of all models is 3s. 6d.,
and it should be noted that the method of
winding, and the connections to the pins
now brings these coils into line with other
4 -pin short-wave coils on the market, so
that they may be interchanged with such
coils in any receiver without difficulty.
" Glorious Adventure At Home"
IN our issue dated March 14th we men-

tioned the Philco publication bearing the
above title, but owing to a printer's error
the price was wrongly given as 2s. It
should be noted that the price is only 2d.

The new Pye "Empire'. all -wave console shown
above employs a separate power pack chassis to
simplify servicing operations, an extremely large
loudspeaker and a sloping baffle to improve

reproduction.
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If a postal Rely is desired, a stamped addressed envelope must be
enclosed. Every query and drawing which is seat must bear the
name nod address of the sender. lend your queries to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,

8-11, Southampton Street, Strand, London, W.C.2.
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SPECIAL NOTE
We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
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 diagrams of complete
multi -valve receivers.

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

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
(5) (Arent interviews to querists.

Please note also, that queries must 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.

I

I

I

High Anode Current
" My mains set has developed a fault

which I cannot trace, except so far as the
following point is concerned. My meter is
one of the usual high -resistance types, and
accordingly I do not rely upon it too much.
But strength has fallen off lately, and in
making a test I find that the voltage on
the valves is very low. Even allowing for
the meter, it seems that the 10 to 20 volts
which is shown is not in order. I included
the meter in the H.T. negative lead and it
shows a tremendous current, knocking the
needle right over to the end of my scale.
Do you think you can suggest the fault from
these brief remarks, or could you examine
the set for me ? "-C. I. (Liverpool).

vvE regret that we cannot examine
the receiver for you, but from your

brief comments we suggest that there is
a heavy leak between H.T. positive and
negative. Examine all decoupling con-
densers* (which may have broken down)
and also the mains smoothing condensers. If
these are of the electrolytic type there is
a possibility that they have been over-
loaded due to the surge when switching on
and off, and they may be leaking unduly.
We presume you have checked over the
wiring for shorts between H.T. positive
wiring and the chassis or earth leads, and
have also checked the automatic bias
components and wiring.

Valve Replacement
" I am sending a sketch of my present

three -valve battery set, which I should
like to bring up to date. I am fitting modern
coils in place of those shown, and should
like to improve the valve combination as
cheaply as possible. You will see that the
H.T. supply is on the small side, but this is
because I have to keep all the apparatus In
a small cupboard, and I cannot get in a
super battery. What can you suggest in
this particular ease ? "-B. P. A. (S.W.4).

THE fitting of modern coils would
certainly be an improvement in an

old set of the type shown, but so far as
the valves are concerned it would be pre-
ferable to replace all of these. If, however,

expense is a consideration, then the output
valve alone should be replaced, and in this
Connection you could use the new Mullard
valve type P.M.22.D. which was reviewed
by us recently. This will enable you to
keep the anode current low as the total load
of this valve is only 5 m/A, or 3.8 in/A '
if you use a lower H.T. voltage. You would
also need a 5 -pin valve -holder to accom-
modate this valve and a flexible lead should
be attached to the centre terminal for
plugging into the H.T. battery at the
voltage recommended by the makers,
i.e., either 110 or 120 volts.

The Simplest Short -waver
" In your issue of March 21st you gave a

pictorial diagram of a simple single -valve
receiver. Would you kindly let me know the
values of the tuning and reaction con-
densers, and the diameter of the coil
former ? "-W. H. F. (Canterbury).

THEtuning condenser in this particular
receiver is of standard value, namely,

.0005 mfd., but it will be seen that to enable
tuning to be carried out easily on the short
waves a fixed condenser having a value of
.0003 mfd. is connected in series with it.
In place of these two components a standard
.00015 mfd. variable condenser may be
employed. The -reaction condenser has a
value of .0003 mfd. and the coil is wound
upon a former having a diameter of 2in.
Full details were given in our issue dated
September 14th, 1935.

Battery H.F. Pentodes
" I am building a set in which the H.F.

valve which is specified, and in the diagram
the valve which is shown, is of the four -pin
type. I have bought the valve and have
only just noticed that it has seven pins.
Is it possible to use this valve and if so
how do I connect the various pins on it ?
Is it worth while changing the valve, or will
the seven -pin type be more efficient ? "-
T. R. A. (Basingstoke).

THE electrode arrangement of the four -
or seven -pin H.F. valve is identical,

and it will be found that there is only one
additional connection to be made in the
seven -pin valve. This is to the suppressor
grid which, in the four -pin type, is internally
connected to the filament. Thus, in the
seven -pin valve you must connect this pin
direct to, earth. If the valve is of the
metallised type you will also find that the
metal coating is joined to a separate pin
instead of to the filament pin, and thus
this must also be connected to earth. The
references to the pins viewing the valve
from the base, and reading in a clockwise
direction from the single pin' which stands
onits own(which is joined to the metallising),
are the grid, next the suppressor grid, the
next two are the filaments and the next is
not connected to anything. The remaining
pin is the screening grid, whilst the cap on
top of the valve is the usual anode
terminal.
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Simple All -wave Receiver -

" I am anxious to build up a set for use
with batteries for all -wave reception. Could
you give me an idea of the simplest and most
efficient arrangement for the purpose ? I
do not want a superhet, but I would like to
have an arrangement which may be relied
upon under poor conditions, and, therefore,
am not keen to use the simple detector-
L.F. arrangement if any other scheme is
possible."-S. B. E. (Leeds).

YOU could employ a stage of H.F.
amplification if you wish for greater

reliability than the ordinary detector
scheme, and to obtain a high degree of
efficiency the detector stage of the receiver
could be of the H.F. pentode type. Thus,
an H.F.1 pentode with aperiodic aerial
tuning would be used in the first stage.
followed by an H.F. pentode acting as
grid -leak rectifier, with an all -wave tuning
unit in the grid circuit, and a single L.F.
stage with a pentode output valve fol-
lowing. In place of ,the tuner separate
plug-in coils could be employed, but there
are several all -wave units now on the market
which could conveniently be used. A circuit
of this type, with constructional details.
was given on January 19th, 1935.
r..,,.....1.1.4.111.1.1.14104ENN111.0=.11.1101.1411114.m.ommot

REPLIES IN BRIEF
The following replies to queries are given in

abbreviated form either because of non-conspliance
with our rules, or because 11w point raised is not of
general interest.

111.10.14111141i1.1.01141INEM.04=1.141M.001.1141.1111,11411.1.J

J. W. H. (Glasgow). Ordinary coils could be used.
but it would be preferable to employ properly -designed
I.F.T.'s. We would not advise the arrangement of
18-1-36 in this particular case. In view of the peculiar
IF. you are using some special arrangement may be
desirable.

M. F. (E.12). We cannot loan a blueprint, but the
Prefect 3 Short-wave blueprint may be obtained from
this office, price. ls.

G. W. C. (Glasgow). We cannot suggest any par-
ticular direction in which improvement could be effected
in the receiver in question, but, of course, iron -cored
coils could be fitted, although some difficulty may be
experienced regarding connections, lay -out, etc.

F. D. (Bradford). Any modern dual -range coil could
be used in the circuit hu question, and we cannot give
constructional data for such a component in this
section of the paper. Your difficulty may be due to
the method of handling the set, and slow and very
careful tuning must be adopted. On some wavelengths
you will only hear none transmissions, and, there-
fore, the coil may, perhaps, be changed to enable you
to hear broadcast signals, or amateur transmitters
employing telephony.

D. C. W. (St. Anass-on-Sea). The choke in question
could be employed, but when on the lower wavelengths
a special ultra -short-wave choke would be desirable,
or the component which we specified.

J. H. (Crayford). The values are quite in order, but
au improvement In the lower frequencies might- be
obtained if the value of the second coupling condenser
were increased. Try values up to 2 mfd. Some of
your troubles may be due to the value of the second
anode resistance which, owing to its high value, is
reducing the H.T. applied to the valve and -con-
sequently overloading is taking place in that stage.

K. R. (Hull). We have not published any details
of an adapter of the type mentioned by you.

C. E. S. (Lintin-in-Craven). The term superhet is
an abbreviation for supersonic -heterodyne, the term
heterodyne being self-explanatory, and the term
supersonic meaning above audibility. Band-pass is
a terns used to indicate that a circuit is tuned to pass
a narrow band, and it generally has a steep -sided
characteristic which means that a signal is only heard
a few degrees on either side of the exact resonance
point, and it falls off rapidly after that point. These
terms have all been described in various issues, and
diagrams have been given to show the differences
between a band-pass tuner and an ordinary tuner.
We have not described a set of the type mentioned, but
suggest that you build the £4 Superhet and a short-
wave converter to employ with it for short-wave
reception.

R. F. N. (Hr. Pushers). We suggest blueprint.
A.W.387, price Is. Unfortunately, the issue in which
the constructional data was given is now out of print.

M. B. (Ostorley). It would be impracticable to
supply the filaments from the mains section owing to
hum difficulties. The mains type of indirectly -heated
valve must be employed.

.! The coupon on page 165 must be
attached to every query.
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BLUEPRINT SERVICE
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STRAIGHT SETS. Battery Operated.

One -valve : Blueprints, Is. each.
Date of Issue. No. of

111

111 -Wave Unipen (pentode) - P 3IA
Two -valve : Blueprints, is. each.
Four -range Super Mag Two (D,

Pen) 11.8.34 PW36D

Three -valve : Blueprints, ls. each.
Seleetone Battery Three (D, 2 LI

(trans.))
sixty -Shilling Three (D, 2 LE

(R.C. & trans.)) 2.12.33
Leader Three (SG, 1), Pow.) ..
Suinmit Three (HF Pen, D, Pen) 18.8.34

11 -Pentode Three (HF Pen, D
(pen), Pen) .. .. 22.9.34

Hall -Mark Three (SG, D, Pow.) ..
Hall -Mark Cadet (D, L.F. Pen

(R.C.)) . 16.3.35
F. J. Camm's Silver Souvenir (HF

Pen, D (pen), Pen) (All -wave
Three) .. 13.4.35

Genet Midget (D, 2 LF (trans.)) .. June '35
Cameo Midget Three (D, 2 LF

(trans.)) . .. 8.6.35
1036 Soneto.ne Three -Four (HF

Pen, HF Pen, Westector,
Pen) .. .. 17.8,35

Battery All -wave Three (I), 2 LF
(RC.)) 31.8.33

The Monitor (HF Pen, D, Pen) .. 8.2.36
The Tutor Three (HF Pen, D, Pen) 21.3.36
The Centaur Three (SG, I), P) .. 7.12.35

Four -valve : Blueprints, Is. each.
Fury Four (2 SG, D, Pen) ..-
Beta, Universal Four (SG, D, LI,

Cl. B) 15.4.3:3
Nucleon Class B Four (SG, I)

(SG), LF, Cl. B) 6.1.34
Fury Four Super (SG, SG, D, Pen)
Battery Hall -Mark 4 (HF Pen, I),

Push -Pull)
F. J. Camm's Superformer (SO,

SG, D, Pen.) .. 12.10.3';

Mains Operated.
Two -Valve . Blueprints, Is. each.
A.C. Twin (D (pen), Pen)
.4.0.-D.C. Two (SG, Power)
lelectone A.C. Radiogram Two

(D, Pow.) ..

7.10.33

Three -valve : Blueprints, Is. each.
Double -Diode -Triode Three (HI

Pen, D.D.T., Pen) 10.6.33
D.C. Ace (SG, D, Pen) .. 15.7.33
A.C. Three (SG, D, Pen) .. 16.9.33
A.C. Leader (HF Pen, D, Power) 7.4.84
D.C. Premier (HI' Pen, D, Pen) 31.3.34

bique (HF Pen, D (Pen), Pen) 28.7.34
Armada Mains Three (HF Pen, D,

Pen) .. 18.8.34
V. J. Camm's A.C. All -Wave Silver

Souvenir Three (HF Pen, D,
Pen) .. .. .

" Allwave " A.C. Three (D, 2LF
(B.C.))

A.C. 1936 Sonotone (HF Pen, HF
Pen, Westector, Pen)

Four -valve : Blueprints, 1s. each.
A.C. Fury Four (SG, SG, I), Pen)
A.C. Fury Four Super (SG, SG, D,

Pen) .. . .
A.C. Hall -Mark (HiPen, D, Push-

Pll)
Universal Iall-Mark (IF Pen, D,

Push -Pull) 9.2.35

SUPERHETS.
Battery Sets Blueprints, Is. each.
£5 Superhet (Three valve) ..
F. J. Camm's 2 -valve superhet

(two valve) .. 13.7.35
F. J. Camm's £4 Superhet 4 . 10.11.35

. Mains Sets : Blueprints, is. each..
A.G. £5 Superhet (three valve) ..
D.C. £5 Superhet (three valve) ..
Universal Superhet (three

valve) .. -
F. J. Camm's A.C. £4 Superhet 4 7.12.35
F. J. Camm's Universal £4 Super -

het 4 .. 11.1.36

SHORT-WAVE SETS
Two -valve : Blueprints, Is. each.
Midget Short-wave Two (1), Pen) 15.9.34
Three -valve : Blueprints, is. each.
Experimenter's Short-wave Three

(SO, D, Power).. - 23.9.33
The Prefect 3 (D, 2 LF, RC and

Trans.) .. 8.2.36

r:!ITABLES.
FM -VW' f Blueprints Is. each.
Featherweight Portable Four (S11

D, LF, C:. 13)

11.3.33

17.8.35

31.8.35

1.12.34

PRACTICAL AND AMATEUR WIRELESS

PW10

1'W 34A
PW3S
PW37

PW39
PW41

PW48

PW49
PM2

PW51

PW53

PW55
PW61
PW62
PW64

PW 11

PW17

PW34B
PW34C

PW411

PW57

PW18
PW31

PW19

PW23
PW25
PW29

PW35C
PW35B
PW36A

PW38

PW30

P W54

VW 56

PW20

W 34D

PW 45

1W47

PW40

PW52
PW58

PW43
PW42

PW44
PW59

PINGO

l'W38A

PW3OA

l'W63

I W12

These blueprints are full size. Copies of appro-
priate issues containing descriptions of these sets
can in most cases be obtained as follows :-
" Practical Wireless " at 4d., " Amateur Wireless "
at 4d., " Practical Mechanics " at 71d., and

Wireless Magazine" at 1/3d., post paid. Index
letters " P.W." refer to " Practical Wireless " sets

P.M." to " Practical Mechanics " sets, " A.W.'
refer to " Amateur Wireless " sets, and " W.M."
to " Wireless Magazine" sets. Send (preferably)
a postal order (stamps over sixpence unacceptable)
to "Practical and Amateur Wireless" Blueprint
Dept., Geo. Newnes, Ltd., 8-11, Southampton

Street, Strand, W.C.2.

MISCELLANEOUS.
S.W. Converter -Adapter (1 valve) 20.2.35 1'W48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal S,.' . - AW427
1934 Crystal Set .. - AW444
150 -mile Crystal Set AW450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, Is. each
B.B.C. Special One-valver .. - A W387
Twenty -station Loud - speaker

One-valver (Class B) .. .. A W449

Two -valve : Blueprints, ls. each.
Melody Ranger Two (I), Trans) .. - AW388
Full -volume Two (SG, Det, Pon) - AW392
Iron -core Two (D, Trans) .. - AW395
Iron -core Two (D, Q.P.P.) .. 12.8.33 AW396
B.B.C. National Two with Lucerne

Coil (D, Trans) _ .. _ - AW377A
Big -power Melody Two with

Lucerne Coil (SG, Tram) .. - AW33.8A
Lucerne Minor (D, Pen) .. .. - AW426

Three -valve : Blueprints, 1s. each.
Class -B Three (D, Trans, Class B) 22.4.33 AW386
New Britain's Favourite Three

(D, Trans, Class B) . . 15.7.33 AW394
Home -Built Coil Three .(SG, 1),

Trans) - .. .. .. - AW404
Fan and Family Three (D, Trans,

Class B) .. .. .. .. 25.11.33 AW410
£5 5s. 5,0.3 (SG, 1), Trans) .. 2.12.33 AW412
1934 Ether Searcher: Baseboard

Model (SG, 1), Pen) .. .. 20.1.34 AW417
1934 Ether Searcher : Chassis

Model (SG, D, Pen) .. .. - AW419
Lucerne Ranger (SG, D, Trans) .. - AW422
Comer Melody Maker with Lucerne

Coils .. .. .. .. AW .!.23
P.W.H. Mascot with Lucerne Coils

(D, RC, Trans) .. .. - A W337A
Mullard Master Three with

Lucerne Coils .. .. .. - A W424
£5 5s. Three : De Luxe Version

(SG, D, Trans) .. .. . 19.5.34 AW435
Lucerne Straight Three (D, RC,

Trans)
All Britain Three (HU Pen, D, Pen)
" Wireless League " Three (HF

Pen, D, Pen) .. .. .. 3,11.34 AW451
Transportable Three (SG, I), Pen) - W81271
£6 6.s. Radiogram (D, RC, Tram) - W31318
Simple tune Three (SO, D, Pen).. Jane '33 W31327
Economy -pentode Three (SO, 1),

Pen) .. .. .. .. Oct. '33 W31337
" W.M." 1931 Standard Three

(SG, D, Pen) .. .. _ - W111351
£3 3s. Three (SG, D, Tram) . , Mar. '34 WM354
Iron -core Band-pass Three (SO, D,

QP21) - - .. . Jane '34 W31362
1935 £6 6s. Battery Three (SG, D.,
Pen)

Graduating to a iow-frequency
Stage (D, 2LF) .. . .. WM378

P.T.P. Three (Pen, D, Pen.) .. .June '35 WM389
Certainty Three (SG, 0, Pen) . . Sept. '35 WM393
Minitube Three (SG, D, Tram) .. Oct. '35 WM396
All -wave Winning Three (SG, 1).

AW437
AW448

- WM371

Dec. '35 WM400

Four -valve : Blueprints, Is. 6d. ea:h.
65/- Four (SG, D, RC, Trans) - AW370
" Ideal four (280, D, Pen) 16.9.33 AW402
2 H.F. Four (250, 0, Pen) - AW421
Crusaders' A.V.C. 4 (211F, D,

QP21) . 18.8.34 A W445
(Pentode and Class -B Outputs for

above : blueprints 6d. each) .. 25.8.34 A.W445A
Self-contained Four (SG, D, LI,

Class B) _ Airy. '33 WM331
Lucerne Straight Four (SG, D, Lr,

Trans) _ - W31350
£5 5s. Battery Lour (11I, D,

2LF) . Feb. '35 WM381
The H.B. Four .. . . Mar. '35 WM384

Plve-valve : Blueprints, 1s. 116. each.
Super -quality Five (2111, D, RC,

Tram) _ . SlayMay '33
New Class -B Five (280; .0, LI,

Class B) . , Nov. '33
Class -B Quadradyne (280, D, LI,

Class B) , . Dee. '33
1935 Super Five (Battery Super -

het)

W31320

WM340.

W31344

WM379
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PETO-SCOTT
PILOT AUTHOR KITS are only obtainabledirect from Peto-Scott. We can supply anyKit featured in this journal during the past
three years. Miscellaneous Components, Kits.
Finished Receivers or Accessories for Cash or
C.O.D. or on our own system of Easy

Payments.

TUTOR
KIT "A" CASH OR C.O.D.

Carriage Paid 14:0:0
Or 7/6 down and 11 monthly payments of 7/3.

IJ eel of 3 speeifted valves reyaired with above, odd 32,11 to Cash nr
C.O.D. prke oral. to deposit and to each

c
monthly payment.

H.T.B. Tutor Coil Unit, as specified, 19.6

9e U -cat 19 N I VERSAL wor"" SHORT-WAVE
ADAPTOR CONVERTER KIT.

SEND FOR FULL DETAILS
and FREE BLUEPRINT

COVERS 13-83 METRES

KIT "A" £1:19:6
Cash or C.O.D. Carr. Paid.
Or 2/6 down and 10
Monthly payments

of 4/3.
Comprises all parts for
building, with full-size

blueprint, assembly,
and operating instruc-
tions, less cabinet.

WITH CABINET
Cash or C.O.D.
Carriage Paid.
£2/10/0, or 12
monthly p a y.
meets of 4: 6.

 Converts your existing battery or A.C. set
for operation on the short wares, with no

alterations, bringing you programmes from all over
the world. Two hours to build-a life-
time of world-wide entertainment.

pi STENTORIAN SENIOR P.M. Speaker Sendv.  uv Model 36s. Specified for the "Tutor.'
For no.), output. !unproved Micrulude den ice. Cash Or 2/6
C.O.D. Carriage Paid, £2 2s.

Balance in 11 monthly payments of 4!.. only

PETO-SCOTT Co:, Ltd:, 77 (Pr.L7..2LC,

Telephone: Cierlanerell 9406;3.
West End: 62 (Pr. W.24), High Holborn, London, 0-.0.1.
EST. 1919.

EASY TERMS
), EVERYTHING RADIO supplied on the lowest terms. a

Send list of requirements for quotation by return. Prompt
Os delivery. Cash and C.O.D. Orders Despatched by Stem,,,. 4

W.B. STENTORIAN UNITS
38.S Cash Pries 12/210, or 2:6 WITH ORDER and

PO, 11 monthly payments of 4/-.
10. 11 moi,thly

iPmrig.4/111,17.r. or 2;8 WITH ORDER I

ROLA L.S. UNITS sZlinEfIS. 4

Estd. 1925 THE NATIONAL 1977'

LONDON RADIO SUPPL
COMPANY

II OAT, LANE -NOBLE STRE ET. LONDON,E.C.

ALL CARRIAGE PAID. 4

NOW or NEVER
Universal mains, A.C. or D.C., with
moving -coil speaker. 1936 model.

G.E.C. MAINS THREE
Complete set ready to plug in. Osram
valves, in sealed boxes. Maker's

guarantee.

For 7s. 8d. Deposit,
& 11 payments of 7/8,

or 90/- cash. List Price £6.10. 0.
WRITE FOR PARTICULARS.

H. W. HOLMES,
333, Euston Road, London, N.W.1.

Phone, Museum 1414.
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Miscellaneous Advertisements
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. All communications should be
addressed to the Advertisement Manager,

Practical and Amateur Wireless,"
8, Southampton Street, Strand, London.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1.

TEL.: HOLBORN 4631.

1 5, I LISSEN SKYSCRAPER 3 CHASSIS.
Less Valves, shop soiled. Built and

Aerial tested.
LISSEN SKYSCRAPER 3 ' CHASSIS
Complete with Valves, shop soiled. Built

and Aerial tested.'s2
LISSEN 4 VALVE BAND PASS A.C. MAINS

f SET. Screen ((rid, Detector, Pyitode, Valve
Rectification, Iron Cored Coils, Band Pass tuned,
fitted energised Moving Coil. A super bargain.
List £9 15s. Brand new.
VIE LISSEN BAND PASS 3 BATTERY SETS.

"Fr " . Complete in handsome Walnut Cabinets,
Iron Cored Coils, Band Pass tuned, P.M. Moving Coll
Speaker and Valves. Brand new. List £8 10s.
45/_ LISSEN 100 STATIONS SET. Complete in

Cabinet with Valves and Speaker, Aerial
tested, few only.
5 m TRIAD VALVES. 01-A, 24A, 27, 30, 31,

PIP 32, 33, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47,
53, 55, 66, 57, 58, 59, 71A, 75, 78, 80, 6A6, WO, 6F7,
2A3, 5Z3, 12A7, 6A7, 6C6, 6116, 12Z3, 25Z5.
ALL THESE VALVES CARRY A 90 -DAY GUARAN-
TEE AND FREE REPLACEMENTS, PROVIDED
THAT THE FILAMENT OR HEATER IS INTACT
AND THE GLASS IS NOT BROKEN WHEN RE-
TURNED TO US. 5/6.
2//g LIMIER 2 VOLT BATTERY VALVES. L2

I Metallised, brand new, boxed.
3M LISSEN 2 VOLT CLASS B VALVES. Type

BB 220 A. Brand new, boxed.sig COMPLETE LISSEN SUPERHET ASSEMBLY.Iv Comprising 3 Gang Superhet Condenser.
126 k/cs Oscillator Section. Set of Ganged Superhet
Coils with Switch and two 126 kc/s I.F. Transformers
A Wonderful Bargain.

2/11
LISSEN INTERMEDIATE FREQUENCY

TRANSFORMERS. 126 kc/s. Brand new,
boxed. List price, 8/6.

BRYCE MAINS TRANSFORMERS.

8/11

250-0-250, 80 M.A. 2-0-2 Volts, 2.5 amps.,
g 2-0-2 Volts, 4 amps. Shrouded.

91g 350-0-350 volts, 120 ma., 2-0-2 volts, 2.5
Iv amps., 2-0-2 volts, 4 amps., Shrouded.

-1.1/6 350-0-350 volts, 150 m.a., 2-0-2 volts, 2.5
amps., 2-0-2 volts, 4 amps., 2-0-2 volts,

2 amps. Shrouded.17m 500-0-500 volts, 150 m.a:, 2-0-2 volts,
2.5 amps., 2-0-2 volts, 6 amps., 2-0-2 volts,

2 amps., 2-0-2 volts, 2 amps. Shrouded.
2/11 H.T.B. TRANSFORMERS. 250 volts, 60
wsr I Ma., 2-0-2 volts, 4 amps.
17,6 DITTO. With H.T.8 Metal Rectifier.

25/11

ALL THE ABOVE TRANSFORMERS ARE OF FIRST
CLASS MANUFACTURE, BRAND NEW AND CARRY
MAKERS' GUARANTEE.
Gm 8 mfd. and 4 mid. DRY ELECTROLYTIC
A/ vICONDENSERS. By well-known manufac-
turer. 450 volt working, 500 volt Peak. Brand new.m LISSEN CENTRE TAP OUTPUT CHOKES.

f es Brand new, boxed. List price, 7/6.
f LISSEN INTERVALVE SMOOTHING

CHOKES. Brand new, boxed. List price 7/6.
vg PEAK 4 mid. PAPER CONDENSERS. 750

f w volt test.
HlVAG VALVES. Complete range in stock, send

for lists.
G.E.C. 110 kc/s INTERMEDIATE FRE-

2/ " QUENCY COILS. Complete with two trimmers.
10 G E.C. 500,000 ohms VOLUME CONTROLS.
f ss With Switch.

9d.LISSEN R.C. UNIT, Brand new, boxed, list
price, 3/6.

ALL 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.

RADIO CLEARANCE
63. HIGH HOLBORN, W.C.1.

TEL. : HOLBORN 4C31.

PRACTICAL AND AMATEUR WIRELESS

BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NI. Manager, G2AK. Staffed by
experienced transmitting amateurs. Obviously we
can serve you better,

CAUTION : Beware of conforms, etc., moulded in
cheap bakelite. Our coils and formers are

guaranteed efficient.
A -PIN interchangeable short-wave coils; set 3.

Cover 15-100 metres, latest ribbed former, 7/9.
ribbed short-wave coil forms ; valveholder

I ff type, loloss, 4 -pin, 1/6. 6 -pin, 1/9. Threaded
for winding, 2d. extra.

UTILITY 8/6 microdisc dials, fitted famous micro -
high reduction, only perfect short-wave dial.

3/11.
SHORT-WAVE H.F. chokes, 9d. Wireless World

states : " Very efficient -100 to below 10 metres."
TILITY mierovariables 15, 40 mmfd., 1/- ; 100U 0

minfd.. 1/3 ; 465 kc/s litz wound I.F.'s, 5/6.
ADIOPHONE super ceramic insulated short -

IA wave condensers, .00016, 3/6 ; series cap, 3/9.
CONTINENTAL A.C. valves, 4/6, VMPT, HPT,

VMSG, ACSG, ACH, ACHL, PT4. Most Ameri-
can types, A.C. Pen., 5/6.
I V. types, H.F. detector, L.F., 2/3; LP2, P2, 2/9;L Stipower, 3/3 ; VMPT, HPT, 6/6 ; Class B, 4,6 ;
S.G., VMSG., 5/,

BARGAIN
parcel value 30/-, containing binocular

RFC, 4 750 v. test condensers, 6 resistances,
4 valveholders, .0003, .0005 variable, electrolytic
condenser, etc., 5/.. Traders' parcel, £4/10/0 value,
10/,
SPECIAL. Set Lissen 3 -gang superhet coils, two

Lissen I.F.'s, 3 -gang superhet condenser; value
63/- for 10/-.
rIABINETS. Climax horizontal Bet snd speaker

cabinets, 2/11. Vertical, 3/9. Part postage fid.
extra. Ekco chromium set stands, 12/6.

TELSEN 7/6 Ace transformers made for leading
1 company, boxed, 1/11.
BALL -BEARING air -spaced condensers ; World's

finest manufacturers 4 -gang, 3 -gang superhet,
1/11. ,

NON -INDUCTIVE condensers by leading makers,
T.C.C., Dubiller, etc., 0.5, 0.25, 0.1, 0.02, 0.005,

3d.
STOUNDING offer electrolytic condensers, 4+4

mfd. (separate) 500 v., working, 1/8. 8+8
fnfa., 3/6 ; 8+16 mfd., 3/11.

GENUINE 15/6 Frost potentiometers, wire -wound,
tapered, 10,000 ganged to 50,000 ohms, 1/6.

LISSEN 2 -gang coils, 12-2,000 metres, switched
and screened, nothing else required to convert

SG13 to all -wave, 12/6,
1 IBSEN 3 -gang band-pass superhet coils, 4/6 : 3 -

gang bandpass Tuned grid, 6/11. All with
circuits.

ABOLTON, 3/6 ; screened H.F. choke, 1/11 ;
Iron-cored binocular, screened, 2/3. Climax

binocular, 1/3. Telsen, 1/11.
TILITY 2 -gang .0005 Uniknob with large discU c

drive, 3/11. Ditto, single, with disc, 2/3.
LISSEN 30hy., 40 ma., chokes, 2/-; 20hy., 100

ma., 2/11. Lissen eliminator chokes, 1/3.
TGRANIC tapered potentiometers f -meg., 1-meg.,
1 with 3 -point switch, 2/-. Centralab, 1-meg., 1/6.

2GROSS roundhead woodscrews, assorted, 9d.
Solder tags, 6d.; resincore solder, 9ft., 6d.

PUSHBACK connecting wire, ready tinned and
sleeved, 6yds., 6d. Heavy, for heaters, 9d.

SCREENED
iron -cored selective dual -range coils,

with reaction ; circuit diagrams, 2/11.
NON -INDUCTIVE tubulars, 1,500 v. 0.01, 0.02,

0.04, 0.05, 0.1, 6d. 0.2, 0.25, 8dle ; 0.5, 9d.
LISSEN 8 -way battery leads, with plugs, 6d.

Belling -Lee safety mains plug and socket, 6d.
rir RANSFORMERS B.T.H. speaker ; suit all moving
1 coils, 2/11. Manufacturers push-pull, 1/11.

FUSES,
Telsen }-amp., 1 -amp., 3 -amp., 2d. Telsen

100 ma., 2d.
TELSEN latest differentials, .003, 1/3 ; .00015, 1/,

Radiogrand transformers, 2/9.
OPECIAL. Four assorted Telsen grid -leaks, 5d. ;S twelve various wire -ended resistances, 2/6.

MILLIABEKETERS; flush 2f in., 5/9 ; 25in., 6/9 ;
all ranges above 25 m.a., visual tuning, 6/9.

TC.C. etc., bias electrolytics, 50 mfd., 50 v., 1/9 ;
25 mfd., 25 v., 1/3 ; 15 mfd., 100 v.,1/- ; 6 mfd.,

50 v., 6d.

RADIOMART
Orders over 6/- post tree. Enquirers must enclose

stamp.
Catalogues : general catalogue gives hundreds of

bargains ; short-wave illustrated catalogue also gives
diagram of efficient transmitter and receiver ; each
lfd: Pair 3d., post free.

THE SQUARE DEALERS
19,John Bright St.,22,Summer Row ; mail -orders : 44,
Holloway Head, Birmingham. Telephone; Midland 3264

MISCELLANEOUS
LOUDSPEAKER repairs, British and American,

any make, 24 -hour service ; moderate prices.-
Sinclair Speakers, Alma Grove, London, N.1.

SHORT WAVE on a crystal set. Full building
instructions and crystal 1/2 post paid.-Radionail.
Tanworth-in-Arden, Warwickshire.
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50'- FOR YOUR £1
IN RADIO'S BIGGEST SALE !
The largest array of quality radio goods at bargain
prices ever. n 
3d. stamps to -day secures our new bargain sale cata-
logue, easily the most comprehensive published.
Prices throughout the lowest in the country.

VALVES FREE WITH ALL KITS !
We continue our amazing introductory offer of free
valves. To introduce yet further afield our extra-
ordinarily popular range of new 1936 low-priced home
construction kits. In themselves absolutely the finest
kit values obtainable-but with valves as well at no
extra charge. Think twice. You cannot afford to
miss such a double bargain. Every kit complete with
brand new valves by well-known manufacturer. Every
kit includes ready drilled metal chassis and panels, all
components of the highest quality, sundries and full
diagrams.
"AIR CUB" Short-wItve Band -Spread Kit, 12/6, 
with dual -band litz wound short-wave coil. (13-22, 20-55
metres). All -wave model (13-2,000 metres), 18/6.
"LITTLE SCOUT" Short-wave Band -Spread III, 25/-.
High efficiency 3 -valve circuit covering 13-22, 20-55
metres in 2 -bands, with full band -spreading. - All -
wave model (13-2,000 metres), 31/8. Continental
Super Three (180-2,000 metres), 1531 !

Short-wave Adapter Band -Spread Kit (13-22, '20-55
metres), 10/8. Superhet S. -Wave Converter Kit, 13/6.
(Postage on kits, 1/..)

200 COMPLETE RADIOS AT 25/4
Powerful 2 -valve receivers in attractive bakelite
cabinets including loud -speaker. All brand new in
original packing by famous manufacturer, with 2 new
boxed Milliard valves. Absolutely unrepeatable value. '
200 only. Order to -day, cash or C.O.D. (carriage 1/-).

6v. SUPERHET KITS FOR 20/-1
Complete kit for building a magnificent Ov. battery
band-pass superheterodyne. Limited offer only,
comprising matched set Lissen superhet coils,
3 -gang condenser, illuminated calibrated drive, and all
components and sundries, with full diagrams. £5 value
for 20/-, by return, cash or C.O.D. (post 1/-).

BARGAINS SAVING YOU 75%
Short-wave Components. Ormond slow motion .00Q15
.0002 ; .00025 ; .00035 Wel., 1/9. Band -spread con-
densers 000005 mfd., 1/6: .00015 to .0003 reaction,
6d. ; 2 -band S.W. coil, 13-55 1,40. Switch for
same, 5d.
S.W. Plug-in Coils. Eddystone pattern. 4 -pin sizes.
13-26, 22-47, 41-94. 76-140 m., 1/10 each ; 6 -ph,
ditto, 2/3 ; 150-325, 250.500,- 400-800, 1.000-2,000
4 -pin, 2/3 ; 6 -pin, 2/6. Volume controls, 10,000,
20,000, 25,000 ohms, 1 meg., 1/-.
L.F. Transformers, 3/1 ; 5/1 ; 6/. ; 1/4. Ormond disc
drives, 1/5. Dual Range Coils (with diagrams) litt.
former, 1/5.
Superhet Components. British Radiophone 110 keit,
I. F. transformers, 1;11 G.E.C. ditto, 2/11 : Lissen
126 ke/s, 2/11. Radiophone 3 -gang condensers, 3/11.
Straight midget 3 -gang, 4/11. H.M.V. 3 and 4 -gang
.0005, 1/11.
Western Electric Microphones (list 21/-), 1/6. 10011
transformers, 1/2. Complete table model iu attractive
stand with transformer (with instructions). 3/11.
Garrard. Gramo motor, turntable and pick-up unit,
List £4/15/-. Auto stop. Speed regulator. (AC 100-
250v.). All boxed and new. Each, 42/6.

VALVES FOR YOUR EVERY NEED!
Every type of valve at new fiat rates. All guaranteed
regular production 100 per cent, valves, not " seconds "
as advertised elsewhere.
5/9 each. British A.C. (4v.). All types from octode
to triode.
5/S each. British A.C./D.C. (13v. .2 snip.). All types.
Octodes. Pentodes. Rectifiers. a

:ice5/- each. American Triad valves. All types. ;"

2/2 each. British 2v. battery types, Pentodes, 4/11.
aw .Kltrove^

3d. Send initial order now to avoid disappointment
Enclose also 3d. stamps for our big bargain sale cata-
logue, containing hundreds of further similar bargain;.
It will save you pounds.
Terms. Cash or C.O.D. Post ed. under5'-, 9d. under
10/-, fres over 101- (unless otherwise stated).
Demonstration Rooms.

If in town, give us a look up, and let us show you'
everything and anything. (Book to Tottenham
Court Road or Holborn). If out of town please order,
with the utmost confidence. We give immediate
dispatch from stock.

BUY YOUR RADIO NOW
ANGLO - AMERICAN RADIO

TRADING CO. (Dept. Pr.W.3),
KING'S HEAD YARD, COPTIC STREET, NEW OXFORD
STREET, LONDON, W.C.1. (Pliohr: Mt.euni 0607,)
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THE PREMIER SUPPLY STORES
20.22, HIGH STREET, CLAPHAM, S.W.4. Macaulay 238112
165 & 165A, FLEET STREET, E.C.4. Central 2833. (Next Door to Anderton's Hotel)

.411 goods guaranteed perfect. Set Manufacturers' Surplus. Carriage paid over 51- ; ander 5/- pos age 6d. extra. I.F.S. and Abroad carriage extra.
Orders ander 5/. cannot be sent C.O.D. NEW 1936 LIST READY SHORTLY. All Post orders to Clapham.

P.A. AMPLIFIERS
PREMIER Super Public Address Amplifier, incorporat-
ing the new 6B5 Valve (see Wireless World. July 15),
10 -watt model. All AC, enormous gain, phase inversion,
£7 7s. with valves; 20 -watt model, £10 105. Suitable
Speakers in stock.

FAMOUS CONTINENTAL VALVES
Mains Types

ACHL, ACL, SG. V. Mu. I. 3 and 4 watt directly
heated Output Pens. H.F. Pen. V. Mu H.F. Pen.
250 volt 60 m.a. Full -wave Rectifiers. All 4/6 each.
20 volt 18 amp. AC/DC types. Screen Grid. V. Mu.
H. HL. Power. Pen. All 4/6 each.
Full Wave Rectifiers 350 volt 120 m.a., or 500 volt
120 m.a. 2-i watt indirectly heated Pens. 2fr watt.
directly heated Power. Frequency Changers, Octodes
and Heptodes. All 5/6 each. 2 volt Battery types,
H.F., L.F., 2/3. Power. Low Consumption Power.
Super Power, 2/9. Screen Grid. V. Mu 4- or 5 -pin
Pens. V. Mu., H.F. Pen. H.F. Pen. All 5/- each.
Class B Valves, 3/6.
American Types : 250, 210, 245, 47, 46, 24, 35, 37, 51,
55,57, 58, 80, 6A7, 2A7, 2A5, 27, 77, 78, 281. All 4/6
each.

All the following super quality American types.
Hytron Brand, 5/6 each 1A6, IC6, 2A5, 2A6, 2A7,
2B7, 6A4, 6A7, 6B7, 6C6, 6F7, 12A5, 19, 24A, 26, 27, 30,
31, 32, 33, 34, 35/51, 36, 37, 38, 39/44, 41, 42, 43, 45, 46,
47, 49, 6D6, 53, 55, 56. 57, 58, 59, 75, 76, 77, 78, 79,
85 89, 6A6, 83, 5Z3, 25Z5, 12Z3, IV.

THREE MONTHS' GUARANTEE
GRAMOPHONE MOTORS

B.T.H. Truespeed Induction type. AC only; 100-250
volts, 30/. DC ditto 42/6. Collaro Gramophone Unit,
consisting of AC Motor, 100-250 volts, high quality
Pick-up and volume control, 45/, Collaro Motor only
30/-. Collaro Universal Gramophone Motor, 100-256
volts, AC -DC, with high quality Pick-up and volume
control, 67/6. Collaro Universal Motor only, 49/6.
Edison Bell Double Spring Motors, including Turn-
table and all fittings, 15/-.
Buzzers, Open Type, 1/6; enclosed type, 2/6.

PICK-UPS
Cpsmocord Pick-ups, with arm and volume control,
wonderful value,10/6 each. Cosmocord Pick-up only,
fits any gramophone tone arm, 4/6.

SPECIAL OFFER I ! ! COMPLETE
KIT FOR 1 VALVE SHORTWAVE
RECEIVER OR ADAPTOR, WITH
COILS, CHASSIS AND CIRCUIT.

SHORT WAVE COMPONENTS
Premier Short Wave Tuning condensers (S.L.F.),
complete Ceramic Insulation. Silver Sprayed Brass
Vanes. Noiseless Pigtail 0.00016, 0.0001, 2/9 each.
Double-spaced, 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,
2 -gang short wave condensers, 0.00015, each section, 5/6
each. Ormond, 0.00025, O.K. for Short Waves, mar-
vellous 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 Log-
ging Dial, ideal for band setting, 2/. each. Short Wave
Reaction Condensers, all brass, integral Slow Motion,
0.00015, 2/9 each.
Polymet Midget: Mica Condensers, with wire ends,
0.00002, 0.00003, 0.00004, 0.00005, 6d. each.
Premier Super Short Wave Coils, with circuit, 4- and 6 -
pin type, 13-170 metres. Set of 4, either type, 7/-.
Premier Low Loss, 4- and 6 -pin ribbed formers, 14"
diameter, finest quality, 1/- each.
Please note that only the 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, 8d.
each. Reliable Morse Keys with Code engraved on
Bakelite base. 2/.. Reliable Short Wave Coils, 4 -pin
type, 14-150 metres with circuit, 4/. set of 3. Stand-off
Insulators, 1" 24d., II" 3d., 2" 41d., e 9d.

COILS
Lissen 3 -gang 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. Complete
circuit diagram supplied, 12/6. Selective Iron Cored
Coils with circuit, 2/11 each. Varley Band Pass Aerial
Coils, B.P.7, 2/9.
Special Offer. Set of 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.

LOUDSPEAKERS
Cossor 8" Permanent Magnet Speakers, 13/6. Reliable
Permanent Magnet Speakers, 10/6. Moving Coil
Speakers, all fitted output transformers. Magnavox
254, 7" diameter, 16/6. Magnavox 252, 9.- diameter,
22/6. Blue Spot 29 PM 8" diameter, 15/-; without
transformer, 12/6. Energised Moving Coil Speakers, all
fitted output transformers (unsuitable for battery sets).
Kolster Brandes, 7" diameter, 1,500 or 2,500 ohm
fields, 7/9. W.B., 8" diameter, 2,500 ohm field, 9/11.
Magnavox DC 154, 7" diameter, 2,500 ohm field, 4
watt, 12/6. Magnavox DC 152 Magna, 9" diameter,
2,500 ohm field, 6 watts, 37/6. B.T.H., 8" diameter,
1,500 or 7,500 ohm fields, 8/6. AC Energised Units for
any of the above Speakers, 10/-. Magnavox, 9" 152,
2.500 ohm, 17/6. Magnavox Magna D.C. 154, 2,500
ohm field, 5 watt, 25/-. All types P.A. Speakers in stock.

TRANSFORMERS
Premier Mains Transformers have tapped Prim-
aries, and CT., L.T.'s Engraved Panels, with N.P.
Terminals. All windings paper interleaved. Combined
H.T.8 and H.T.9, 4v. I -2a, and 4v. 3-4a., 10/-, West-
inghouse Rectifier, 8/6 extra. H.T.10 with 4v. I -2a.
and 4v 3-4a., 10/.. Westinghouse Rectifier, 9/6 extra.
250+250v. 60 m.a. with 4v. I -2a., 4v. 2-3a., 4v. 3-4a.,
10/-. 300+300v. 60 m.a. with 4v. I -2a., 4v. 2-3a.,
4v. 3-4a., 10/.. 350+350v. 150 m.a., with 4v. 1-2a.,
4v. 2.3a., 4v. 3-4a., 12/6. Auto Transformers, tapped,
100v., I 10v., 200v., 220v., 240v. Step up or down,
100 watts, 10/. ; 50 watts, 7/.. Manufacturer's type
Transformers, 350+350v. 120 m.a. with 4v. 1-2a.,
4v. 2:3a., 4v. 3-4a., 10/6. 500+500v. 150 m.a. with
4v. 2-3a. 4v. 2-3a., 4v. 2-3a., 4v. 3-4a., 19/6. 500+500v.
200 m.a. with 4v. 2-3a., 4v. 2-3a., 4v. 3-5a. and 5v. 3a.
for American Rectifier, 25/, Valve Rectifier, 6/6 extra.
1,000+1,000v. 250 m.a., with 4v. 3a., 4v. 30., 39/6.
Telsen RG4 Super L.F. Transformers (List 12/6), 2/9.
High-grade Push -Pull Input Transformers, 4/6 each.
High-grade Intervalve Transformers, 3/6 each.

Voltra Inter -valve Transformers, 1/9 each. Ferranti
A.F.3 Transformers, 8/11. Moving Coil Multi Ratio
Output Transformers, 2/6 each. I -I or 2-I Output
Transformers, 2/6 each. Microphone Transformers,
50-1 and 100-I, 2/6 each. Telsen, ",Class B Driver
Transformers, 2/9. Cossor Class B Driver and
Output Transformers, 2/6 either type. Standard
Telephones," Class B Driver Transformer, 1/6.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

BANKRUPT BARGAINS. List free. Brand new
sets. Complete and ready to use. Alba Model

21, 3v, H.F. pentode, detector and pentode, M.C.
speaker, listed 16/19/6, for 67/6. Cossor S.G. pentode,
3v. D.C., with SIC., 85/-. Amplion 12 gn. A.C. super-
hets, £7/10/0. Amplion A.C. 21gn. Radiograms,
£13/10. Burgoyne Fury, 4v. A.C./D.C., £1/17/6. Fury 4v.
A.C./D.C. Radiogram, £9/17/6. Verygenerousallowances
for your old set against. Pilot and Ferguson all -wave
sets. lliullard 6v. A.C./D.C. Mu35 superhets and MB3
battery sets, large stock valves, components. Write
for quotation. Butlin, 6, Stanford Avenue, Brighton.

" DAMOLAND " OFFERS manufacturers' surplus
 11, stock. Brand new D.R. coils, incorporating.

special reaction for both wave bands, bargain price,
1/6. Also other components too numerous to mention
here. Stamp brings free lists.-" Radioland," 10,
London Road,' Elworth, Sandbach, Cheshire.

P.O. SURPLUS CONDENSERS. 2 mid. 8C0v.
working, 2/3 ; 4 mid. ditto, 3/9 ; 2 mfd. 1,000v.

working, 3/3 ; 4 mid. ditto, 4/9. Postage 4d. or C.O.D.
-De-Ware, 364, Fulham Road, S.W.10.
THE following unused set manufacturers' Surplus ;

all goods guaranteed perfect ; immediate delivery.
MAGNAVOX speakers complete with bum -bucking

coil, output transformers, etc. DC152 (9in.
cone), 22/6, DC154 (7in. cone), 16/-. All with 2,500
or 6,500 ohms fields.

REGENTONE transformers for IIT8 or HT9, with
4v. 4 amp. L.T. winding, 7/-, Eliminators, first-

class make. Outputs 150v. 25 ma. S.G. and Detector.
A.C. type with Westinghouse rectifier, 25/-. A.C. type
with .5 amp. trickle charger, 30/-. D.C. type, 12/6,

HELSBY dry electrolytic condensers 8 mfds. or
4 mfds., 500v. working, 50 mfds., 50v., 200 mfds.,

10v. 3/3, 60 mfd., 15v. and 15 mfds., 100v., 213.
50 "nide., 12v., 2/-. TCC type "SI" condensers,
any value up to .001 mfds., 6d. Erie resistances, 1
watt type, 7d., 2 watt, 1/2, 3 watt, 1/9. Send for
comprehensive list.

CONVERSION Units for converting D.C. Receivers
to A.C. Mains operations up to 100 watts, £2 each.

WARD, 46, Farringdon Street, London, E C 4.
Telephone : Hoborn, 9703.

ALL goods previously advertised are standard
lines, still available. Post card for lists free.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Over Denny's the Booksellera. Temple Bar

9338.

SOUTHERN RADIO'S Wireless Bargains: all
goods guaranteed and sent post paid.

SBEAKERS, Celection, Soundex permanent magnet,
111- ; Telsen latest type permanent magnet,

with ten ratio transformer for use with any receiver
including Class B and Q.P.P., 14/6 each ; Telsen loud
speaker units, 2/9 each ; all new and boxed.

DEEMARK
Short-wave Adaptor Kit, complete with

all accessories for adapting set to 14-150 metres,
20/-; superhet short-wave convertor kit, 20/-.

G.E.C. A.C. D.C. Mains 3 -valve Sets, complete with
3 Osram valves in exquisite Bakelite cabinet,

with Osram M.C. speaker, ready to plug in to any
mains universal voltage, new, in sealed cartons, fully
guaranteed ; £3/19/6 (list 17/15).

ELIMINATORS.-Regentone, latest type, A.C.
mains, 200-250 volts, type W.5a, complete with

trickle charger, 39/6; Wla, less trickle charger, 30
milliamps, 33/- all new and boxed.

CONDENSERS. -Lotus 0.0005, fully screened, dials,
escutcheon, etc., 3 -gang, 11/-; 2 -gang, 7/3 ;

Dyblock single, 0.0005, complete, 4/-.
COILS.-Varley square peak coils B.P.5, complete,

2/3 each ; Telsen latest type iron cored coils,
type W349, midget size, 4/6 ; type W478 (twin),
9/- pair ; type W477 (triple), 16/- set ; type W476
(triple, superhet, selector and oscillator), 16/-; all
ganged coils are mounted complete with switch ; I.F.
transformer coil, type W482, 5/6 ; all new and boxed.

POTENTIAL
Dividers, Lissen, wire wound 3 -section

60 watt, 4,500, 3,000, 2,000 ohms, 2/- each;
3 -section 60 watt, 8,000, 12,000 and 15,000 ohms,
2/- each 2 -section, 60 watt, 2,500 and 500 ohms,
1/9 each 2 -section, 5 watt, 50,000 and 30,000 ohms,
1/6 each ail new and guaranteed.

TELSEN A.C. D.C. Multimeter (latest type), 5 -range
for every conceivable test for radio and domestic

electrical appliances, 9/6 each; boxed and new.
MICROPHONES. -Ace, P.O. microphones, com-

plete with transformer, can be used in any set ;
5/- each.

AMERICAN Valves. -A full range of valves for all
American receivers at 7/- each valve.

SOUTHERN RADIO Branches at 271-275, High Rd.,
Willesden Green, N.W.10 ; 46, Lisle St., W.C.2.

All mail orders to 323, Euston Rd., London, N.W.1.
SOUTHERN RADIO, 323, Euston ltd., London,

N.W.1 (near Warren Ftreet Tube). 'Phone:
Museum 6324.

MISCELLANEOUS

WANTED, good modern radio sets, parts, etc.,
spot cash paid ; exchanges; bring or send. -

University Radio, Ltd., 142, Drummond Street,
Euston, London, N.W.1.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

RADIO and ENGINEERING SUPPLIES.

HORTWAVE condensers values 0001 to 0005 withS slow and fast drive, 2/6. Two-piece dial 6d.
Shortwave coils, 13-22 metres, 20-44m., 40-90m.,
4 -pin type, 2/8 each.

CHOKES, Shortwave H.F. lowloss 10-100 metres
10d. Erie resistances, 1 watt type, all values

6d. Eliminators guaranteed 12 months 200-260 volts
A.C. ; output 150 volts at 30 milliamps with tappings
20/., with trickle charger 27/6 -carriage 1/- extra.
State voltage and set. Hivac valves, complete range,
send for lists.

ALL lines previously advertised still available.

TRADE enquiries. Send stamp and trade heading
for latest lists.

RADIO and ENGINEERING SUPPLIES, 88,
Edgware Road, London. 'Phone : Pad. 6652.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

ALCO ELIMINATORS AND CHARGERS.-
4 H.T. taps., 120v./150v. 20/30 m.a., 18/-. With

charger, 25/-. Charger alone, 7/6. amp., 11/-.
Westinghouse rectifiers. Years guarantee. Details
free. -P. and D. Radio, 1, Goodinge Road, London, N.7,

VALVES. By well-known manufacturer. Complete
range of Battery, A.C. Mains, Rectifiers. Brand

new stock with six months' guarantee. 2 volt ; Detector
2/3. Power 2/9, Screen Grid, Pentode, H.F. Pentode
5/-. Write for other prices to : Dulci Electrical Co.,
Ltd., 7, Lizard Street, London, E.C.1.

HULBERT-for. Quality Surplus Speakers. All
Music Lovers should write for List of amazing

bargains. Prices from 8/6 brand new. Made by best
known British maker. -Hulbert, 6, Conduit Street,
W.I.

MISCELLANEOUS
REPAIRS to Moving Coil Speakers, Cones and Coils

fitted or rewound. Fields altered. Prices
Quoted Including Eliminators. Loud -Speakers Re-
paired, 4/-. L.F. and Speech Transformers, 41- Post
Free. Trade invited. Guaranteed. Satisfaction.
Prompt Service. Estimates Free. L.S. Repair Service,
5, Balham Grove, London, S.W.12. Battersea 1321.
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MOTOR CAR OVERHAUL AND UPKEEP.
There are many to -day who by undertaking their
own repairs can afford to run a car, and it is the
purpose of this profusely illustrated handbook to
explain how the owner -driver may carry out most
of the adjustments and repairs which every car
sooner or later needs.

THE HOME WOODWORKER. The various
examples of woodwork described in this hand-
book have been designed by practical craftsmen.
They are modem ja style, and their construction
is well within the powers of the average home -
worker who follows the instructions given.

THE HANDYMAN'S ENQUIRE WITHIN.
Hundreds of practical ideas and hints-many not
hitherto published. Classified according to the
subjects dealt with, an index being provided to
facilitate speedy reference.

POWER -DRIVEN MODEL AIRCRAFT. All
about petrol, compressed -air and steam engines,
wheels, carburetters, ignition systems, rotary
engines, etc., with special constructor's chapters,
ranging from compressed -air models for beginners
to advanced petrol-engined 'planes. With 130
sketches, diagrams, and photographs.

MODEL AIRSHIPS AND AEROPLANES.
This handbook is intended as a guide to the
beginner in model aeronautics. It presents in
clear language the first principles of aviation and
incorporates these in various forms of simple
flying models. Profusely illustrated.

ACCUMULATORS. An accumulator (whether
for wireless or the car), if properly used and cared
for, is an extremely reliable piece of apparatus.
Proper care and proper use can only, follow a
possession of the knowledge which study of this
book will impart.

' SIMPLE ELECTRICAL APPARATUS. Inter-
esting and useful apparatus, easily constructed,
with which the student is enabled to test for
himself the theory and practice of electricity as
laid down in the text -books. 138 illustrations.
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How to Build
THIS SUPER -EFFICIENT

SHORT-WAVE

CONVERTER
(Battery - Operated)

If you already possess a good broadcast receiver
here is the most economical way of extending your
activities to the short waves-build this super-
efficient converter unit and you will possess a really
high-performance all -wave outfit, easy to build,
simple to tune, certain to give fine results. Full

particulars in this number.
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