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UNIFORMITY

EHIND every Cossor Valve is research work second-to-none.
Cossor have pioneered many types which to-day have become
standard practice. In the making of Cossor Valves extraordinary care
is taken to ensure uniformity of characteristics. Each individual
element must be exact— checked and checked again. Laboratory
principles and laboratory precision are rigidly applied at every stage

of production. That is why every Cossor Valve you buy is identical ’é%‘}}%,ff’z LYo,
in characteristics and performance with all others of its type. Lo Nis.
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Technical Staff:

ROUND #se WORL

Great Britain’s Record
lT is pleasing to learn that the United
Kingdom has now reached the seven
million mark in its number of licensed
listeners. At the end of March the figure
was 7,011,616, as compared with 6,259,653
at the same period a year ago, showing an
increase of three-quarters of a million
licences in the course of twelve months.
And this number is yet far from saturation
point. Germany, the European runner-up,
is nearly one million behind us.

Form Fours by Broadcast
HE Polish War Office is installing wire-
less receivers in military barracks
throughout the country. By this mcans
during recreation hours the soldiers will
secure the benefit of wireless entertainments,
but in addition the authorities also propose
to broadcast educational courses. Experi-
ments also are to be carried out in drilling
recruits by orders given through the loud-
speaker and broadcast direct from Warsaw.

Early Morning Broadcasts
ERMANY has decided that its listeners
shall have music for twenty-one
hours a day, as according to a recent official
announcement the stations will only be
silent for three hours out of the twenty-
four. In future Breslau and Koénigsberg
will start up at 5 a.m,, and the latest con-
certs will be transmitted from the Frank-
furt and Stuttgart group until 2 a.m.
Musical entertainments are now radiated
from 6 to 8 a.m. for the benefit of workers
in factories as well as a two-hour concert
to fit in with the midday meal-time period.

Wherte to Find Announcets ’
RECENTLY in Belgrade a statement
from the studio to the effect that an
extra announcer was required brought in
replies from several hundred applicants.
Contrary to what was expected, but few
actors and lawyers offered -themselves for
the post; the majority of the would-be
announcers were either engineers or archi-
tects, demonstrating that these were the
two professions in Belgrade in which
unemployment was most prevalent.

No Radio Increase i

ALTHOUGH onmany occasionsattempts
! have been made to establish a broad-
casting system in Greece, and early this
year a scheme was actually promoted, it is
now definitelv stated that in view of the

recent révolution the police authorities
have decided that the country is ot yet
ripe for such a service. On the outbreak
of trouble in Mareh last, all aerials were
forcibly dismantled and owners of receiving
sets were compelled to put them out of
action until further notice. Listening even
to foreign programmes has been forbidden.
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An Example of Expert Synchroni-

sation

ITH the bringing into operation of the
new Coblenz 1}-kilowatt trans-
mitter, the German authorities in the
Frankfurt-on-Main network are now operat-
ing six stations on a common wavelength.
The total kilowatt output on this ehannel
(251 metres) is 28} kilowatts. If you listen
to the Frankfurt programme on this wave-
length you will notice the strength of the
signal and how accurately the stations

have been synchronised.

French Relays of Outdoor Broadcasts
EVERY year in the historical cities of

Arles and Orange (Southern France),
the inhabitants take part in ancient Greek
or Roman classical plays much on the lines
of the Oberammergau (Bavaria) festival.
These are given in the original Roman
arenas. This year the P.T.T. transmitters
have decided to relay these performances,
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and it is expected that they will also be
taken by other Continental transmitters.

A Colourable Imitation of Sing Sing
FOLLOWING the principle adopted by

‘some qf the U.S.A. prisons in which the
convicts are allowed to listen to certain
radio entertainments, a Belgian philan-
thropic society has endowed the main
penitentiary at Louvain (Belgium) with
receiving apparatus, and has installed
headphones in every cell. Prisoners
during certain hours are thus given extracts
from the Brussels programmes as well as
educational lectures and selections of
gramophone records.

Radio for the Forecastle
ACCOR-DING to a new decrce issued by

the Nazi Government all German
ships of the Merchant Marine, including
fishing craft of a higher tonnage, are to be
equipped with wireless reccivers for the
benefit of both passengers and crew. In
order to encourage the installation of
receiving sets, a purely nominal licence fec
is being charged.

How Many Listeners in Europe ?
ACCORDING to statistics published by

) the Union Internationale de Radio-
diffusion, Geneva, there are twenty-three
and a half million homes in Europe in which
wireless is installed. On this basis it is
computed that daily the total number of
listeners to the European programmes is
roughly ninety-four millions.

Improvement on Long-wave Band

OW that Eiffel Tower has been removed
i to 206 metres, listening to stations
on the long waves has been rendered some-
what more pleasant, and broadcasts from
Motala now reach us without the perpetual
heterodyne whistle. Warsaw also can be
tuned in morc effectively, and generally
speaking a marked improvement is to be
noted on all transmissions above 1,000
metres. Stand by now for tests from the
new Motala 150-kilowatt station, which is
completely installed.

More Aerodrome Stations
ITH the increase in civil aircraft.
services the Air Ministry is opening o
greater number of transmitters at airports.
Threc further stations have been recently
inaugurated, namely, . at Jersey, Ports-
mouth, and Heston. The channel used for
the telephony transmissions is 862 metres
(348 kilocvcles).
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ROUND the WORLD of WIRELESS (Continued)

Accession Day Broadcast

ON Accession Day, May 6th, when the
King and Queen attend a Thanks-
giving service at St. Paul’s, the route from
Temple Bar to the Cathedral will be wired to
enable two commentators to describe the
scene, as well as for * effects  to be picked

INTERESTING and TOPICAL
PARAGRAPHS

The Song of the Nightingale
THE Outside Broadcast Department -is
making arrangements to broadeast

ROYAL INTEREST IN RECORDS

. -

As Royal Watrant holders to their

-

e A R AN,

Majesties The King and Queen and H.R.H. The Prince

of Wales, ** His Master's Voice” have often had the honour of visits by Royalty to see how

radio gramophones and records are made in the H.M.V, Hayes factories.

Here Her

Majesty the Queen is scen displaying close interest in a faclory process at the H.M.V. works.

up from various places. Hitherto it has been
customary during! outside broadcasts to
make the commentaries the main features ;
but a different method will be adopted on
May 6th. Descriptive detail will be reduced
to the minimum, and the B.B.C. will provide
listeners with a sound-picture supported
by brief descriptions from eye-witnesses.
The voice of London will be left as far as
possible tospeak foritself. After theservice,
which will be broadcast in its entirety,
Their Majesties’ departure will be described
from the gallery in the west facade of the
Cathedral, where the commentator has a
unique view of the scene. The microphones
will be so placed that as the Royal Pro-
cession advances the cheers of the spectators
will be heard.by listeners almost continu-
ously from- Aldwych to St. Pauls.

Twenty-five Years of the King’s
Reign
EVERAL important broadcasts will
take place during the evening of
Accession Day. A special Jubilee feature
programme is at présent being composed by
Dr. Harold Temperley and Laurence
.Gilliam, who, it will be remembered, were
jointly responsible for the ‘‘ Twenty Years
Ago” programme broadcast on August 4th
last. The Jubilee programme is to consist
of a review of the twenty-five years of the
King’s reign, with special reference to the
various constitutional and social activities
of His Majesty during the period. It will
conclude with messages of loyal greeting to
the King from the variois parts of the
Empire. :

the song of the nightingale at various
suitable times during the weck beginning
May 13th. It should be understood that
nightingales are temperamental artists and,
as in previous. years, will be switched into
the programmes when in good voice and
when the programmes are suitable. This is
a popular broadcast for listeners, as the
nightingale in England is not the familiar
bird that it is on the Continent. Many
who served with the Salonika Expeditionary
Force may remember how they had to
stone the bushes at night in order to get
a little sleep. The song of the nightingales
this year will be relayed from southern
England, as usual,

“ Hiawatha’s Wedding Feast
CONDUCTED by F. Smith, the Staveley
Old Works Choral Society are to
broadcast Samuel Coleridge-Taylor’s Can-
tata, ‘ Hiawatha’s Wedding Feast,” to
Northern listeners on May 11th. The choir
will be supported by the B.B.C. Northern
Orchestra, under the direction of T. H.

_Morrison.

Variety from Birkenhead
SPECIAL bill, lasting for an hour,
will be broadcast to Northern
listeners from the Argyle Theatre, Birken-
head, on May 10th. The programme will
consist of Jenny Howard and Percy King
(comedy duo), the Seven Elliotts (musical
act), Frank Randle (comedian), and Ellis

Rimmer (famous Sheffield Wednesday and |

International footballer) in a musical act
with Morrell and Melville,

For Northern Listeners
THE Scottish Military Band, conducted
by John Maclvor, will play March,
*“ Tannhauser,” by Wagner; Overture,
“The Magic Flute,” by Mozart; Three
Humoresques, Op. 28, by W. B. O'Donnell ;
and excerpts from ‘Manon Lescaut,” by
Puccini, on May 10th.

“ Colour in Advertising ”
ONTINUING the “ Spot of Colour
series of talks about the application
of colour to everyday life in the North,
Peter Ryan, advertising manager of a big
Northern firm, is to speak on *‘ Colour in
Advertising > on May 9th.

“ Songs of the King’s Reign ™
PROGRAMME of ‘“Songs of the
King’s Reign’’ will be-broadcast to
Northern listeners by Hairy Hopewell
(well-known Nottingham-born baritone who
is also *‘ Uncle ”” Harry of the Northern
Children’s Hour), on May 6th. The songs
will be divided into three distirict groups—
pre-War, Wartime, and post-War.

London Music Festival
HE period called by the B.B.C. the
London Music Festival, 1935, is to
be the peak of the radio musical year.:
The festival extends from Friday, May
10th, to Friday, June 14th, the series
comprising eight concerts in all. Dr.
Adrian Boult will conduct the first concert,
which consists of Bach’s Mass in B Minor,
and on Friday, May 17th, Wednesday,'
May 22nd, and Monday, May 27th, Serge
Koussevitzky, the conductor of the Boston
Symphony Orchestra, will conduct the.
B.B.C. Symphony Orchestra in_ three
programmes. Arturo Toscanini, the con-
ductor of the New York Symphony Or-
chestra, will . then conduct the B.B.C.
Orchestra on Monday, June 3rd, Wed-
nesday, June 5th, Wednesday, June 12th,

and Friday, June 14th. 3

SDAVE THIS?

PROBLEM No. 137.

Smithers had a superhet. which gave very
- good results except for troublesome whistles
on practically every station. He decided that
these were due to the local station which was
situated nearby and accordingly he purchased
a modern iron-cored tuning coil and inserted
this in his acrial jéead with a .0005 mfd.
condenser in parallel. He tuned to a station
upon which interference was experienced, and
then adjusted the wave-trap until the whistle
disappeared, proving his theory that the.local
was responsible. He found that the trouble
was cured and enjoyed an evening logging
foreign stations in comfort. The next day he
wished to hear the local, but when he turned
to the tuning point of this station it was
practically inaudible, and no adjustment of the
controls wowld build up the signal. Why was
this ? Three books will be awarded for the
first three correct solutions opened. Envelopes
should be addressed to The Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, .London,
! W.C.2. Envelopes must be marked Problem
¢ No. 137 in the bottom left-hand corner, and
: must be posted to reach this office not later
¢ than the first post Monday, May 6th, 1935.

aenene

Solution to Problem No. 136. e

Owing to the fact that there is no current flowing
through the potentiometer as Whyte had connected it,
there would be no possibility of obtaining a variation-
in bias voltage and consequently no control of volume
could be obtained.

The following three readers successfully solved
Problem No. 135 and books are accordingly being
forwarded to them:

R. Curtis, 2, Willlam Place, Bartons Bank, Aston,

Birmingham 6, -
G.KA. tHinkley, 47, Woodslde Road, Tunbridge Wells,

ent,
A. E, Andrews, 86, Denmark Street, Folkestone,
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Full Constructional ' Details are Given in this Arficle for |ntermediate-Frequency Transformers

) | S

for Frequencies of 110, 150 and 465 kc’s.

By FRANK PRESTON

OR some reason or other the average

~ constructor generally avoids the task

of making his own intermediate-
frequency transformers, even though he is
quite prepared to construct most other of
the components required. This is probably
due, in most instances, to the fact that the
1.F. transformer is not fully understood,
and is, therefore, considered to be a com-
plicated unit.  Actually, of course, it is
nothing of the sort, and is nearly always of
simpler construction than an ordinary
tuning coil. We say ‘ ordinary’’ tuning
coil because the 1.F. transformer is, in fact,
a tuning coil of a rather particular kind ;
instead of being designed to respond to a
wide range of wavelengths or frequencies,
however, it is intended to operate at one,
fixed frequency only. The frequency in
question is not entirely standard,but it is
common practice in modern superhetero-
dynes to employ an intermediate frequency
of 110 kilocyeles, 150 kiloeycles, or 465
kilocycles. The first-mentioned frequency
is probably used to the greatest extent, but
the higher frequencies have lately come into
more widespread use, especially in the case
of receivers intended for use on short and
ultra-short wavelengths. :

Variation of Intermediate Frequency

It is unnecessary in this article to refer to
the advantages and disadvantages of the
three different frequencies, for that matter
has been covered in previous issues. What-
we are more concerned with in the present
instance is how the transformers can easily
be made at home and at little expense. Itis
not claimed that the home-made com-
ponent will be quite so satisfactory as that
made in the factory, but it will function
perfectly well and provide the enthusiast
with interesting material for experiment.
The home-made transformer will also prove
useful to those experimenters who wish to
try the effect of employing a different
intermediate frequency in an ' existing
superhet without having to buy new com-
ponents. In this respect, however, it
should be mentioned in passing, so as to
avoid any misunderstanding, that it is not
possible to change from one L.F. to another
in a receiver having a gang. condenser with
special oscillator section, except by changing
this condenser also.

Similar to a Loose-coupled Tuning

Coil

Most readers are aware that an LF.
transformer consists of two tuned windings,
inductively coupled one to the other; in
this respect the component can be compared
with an ordinary aerial-tuning coil with
loose-coupled aerial winding. Instead of
the tuning of the two windings being
variable, however, it is usually fixed or
semi-variable. In the case of the home-
made unit it is practically essential that the
tuning should be semi-variable, so that
variations ininductance and capacity of the
two windings can be compensated for. This
can be provided by connecting a pre-set
condenser of about-.0005-mfd. maximum
capacity across the ends of the primary and
secondary windings, so that these con-
densers can be adjusted until the two cir-
cuits are exactly at resonance.

Probably the simplest method of making a

e

reliable I.F. transformer with variable |
coupling between the primary and
secondary windings (and this is always
desirable) is that illustrated in Fig. 1, and
of which a detail of one of the coils is shown
in Fig. 2. In this case use is made of ribbed
ebonite coil former to take the windings,
and the former is so chosen that the inner
circular bore will fit tightly over a length of

2“

TIN
CANISTER

oS

SYSTOFLEX
- OVER
/LEADS

OLDERING TAOGS
ke 2 3" \\ >
EBONITE BASE
Fig. |.—Showing how the coils are arranged
and how the screening can is fitled to the ebonile

base.

$in. wooden dowel rod, this being obtainable .
from most joiners if a suitable piece of wood”
is not to hand.

Materials Required

The other requirements are a 2in. length
of size No. 6C. Becol ebonite ribbed coil
former—this is 1}in. diameter outside the
ribs and has a bore of §in.—a piece of 1in.
thick ebonite measuring 3in. by 2in., a
20z. reel of 36-gauge enamelled wire, a tin
canister approximately 2in. in diameter
and not less than 34in. long, and a few odd
screws and terminals. ' The main details of
construction will be clear from an examina-

Vg ——

]<_.

WINDINGS 36 SNVG
ENAMELLED
150,450 OR 00T

Fig. 2.—Details of the formers and windings.
Two complete formers ave recuired, these being

arranged as showan in Fig. |

tion of Fig. 1 and the method of procedure
is, briefly, as follows :—First of all prepare
the ebonite base by making four holes for
the terminals near the corners and counter-
sink these on the under side so that the
round or countersunk heads will not project.
Next, drill a §in. diameter hole half-way
through the ebonite from the top and
in the centre, and run a in. hole right through
the centre of this. Next take the lid of the
canister and make a {in. hole in the centre
of this and two other holes to take fixing
screws passed through the metal and the
ebonite. The wooden rod can then be
fixed in a vertical position by placing the
end in the appropriate hole and, if necessary,
running a #in. wood screw into it from the
under side of the base. This may not be
necessary if the rod is a tight fit in the
hole, for it can then be fixed by applying a
liberal coating of strong glue to the end of
the rod. When a screw is required, it will
be better to use thicker ebonite for the base,
or otherwise to place two sheets of ebonite
together so that the lower end of the
hole can be countersunk.

The method of mounting the lid of the
canister is made obvious by the illustration,
and the next step is to preparc the main
body of the tin by making notches in it
through which the leads from the coils can
be passed later to the soldering tags fitted
under the terminal nuts. These slots can
most easily bc made by*placing the tin on a
wooden rod or stout cardboard tube and
drilling {in. holes about }in. from the end,
next cutting up to the holes with shears or
strong scissors. -

Slotting the Former

Last of all we come to the important
task of preparing the former and winding
on the wire. It will be seen from Fig. 2
that notches }in. wide (they should be made
about %f14in. deep) arc made in the ribs of the
former, an@ these can be formedin a lathe by
filing or by sawing, in the latter case using
two or three hack-saw blades held together.
All six slots can be made while the former is
in one length (incidentally it is bought in a
3in. length, and costs 4d.), and the two lin.
lengths sawn off afterwards.

When the slots have been made, two
small holes should be made in one of the
tibs near each end of both formers, as
shown in Fig. 2. Anchor a 10in. length of
24-gauge d.c.o. wire, or a similar length
of flex in these holes, and solder the end of
the 36-gauge enamelled wire to one end
of this. The winding can then be proceeded
with, placing the same number of turns in
each of the three slots, and finishing the
windings by soldering the fine wire to the
second length of stouter gauge material.
The. winding is continuous throughout,
and the wire should be led from one slot to
another as indicated.

Number of Turns

We have now to consider the number of
turns required, and this clearly depends
upon the intermediate frequency it is pro-
posed to employ. For 110 kilocycles the
total number of turns for the primary and
for the sccondary should be 600 ; for 150
kilocycles a total of 450 turns will be
required, and for 465 kilocycles, 150. The

(Continued overleaf)
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method of construction is just the same in
each instance.

* When the coils have been wound they
should be mounted on the upright wooden
rod, upon which the formers should be a
fairly tight fit, so that they will stay in any
position in which they are placed. If it is
found that there is slight looseness, this
can be corrected by varnishing the rod,
but this point will probably have been
scttled before the construction has been
commenced.

In mounting the coils and connecting the
leads to the various terminals indicated in
Fig. 1, it is important to ensure that the
turns in both cases are in the same direction;
if, for any reason the coils are mounted so
that the turns on one coil are clockwise and
in the other anti-clockwise, when looking
down on the assembly, the connections of
one coil should be reversed. In making
connections to the terminal soldering tags,
the leads should be protected from short-
circuit against the edges of the screen ;
this means that when d.c.c. wire is used it
should be passed through lengths of insu-
lating sleeving.

The Connections

There is no need to give instructions
for the use of the transformers, since the
connections are shown in Fig. 1, and also
in Fig. 3. Pre-set condensers of .0005 mfd.
should be connected in parallel with the
primary and secondary windings, and these
must, of course, be adjusted in the normal
manner until optimum signal strength is
obtained. The coupling between the
primary and secondary windings can be

varied by sliding the coils up and down on
the wooden rod, but in some cases it might |
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be found better to
cmploy a loose
(magnetic) coupling
and to use a form of
““ top-capacity ’ (as
in a band-pass cir-
cuit) coupling by
connecting a third
pre-set condenser be-
tween terminals P
and G, as shown in
broken lines in Fig.
3. For the two
lower frequencies
this condenser
should have a
maximum capacity
of .0001 mfd. or
less, but for 465
kilocycles a much
lower capacity is
needed, and this can
most easily be pro-
vided by joining a
length of insulated
connecting wire to
the two terminals
and twisting these
together for a dis-
tance of about 3ins.

It must be under-
stood that when a
gang condenser is
used for tuning
the first detector
and oscillator circuits the pre-set con-
densers will require to be adjusted until
the two coils tune to the exact I.F.; when
separate tuning condensers are used this is
not important, and it is only necessary
to ensure that both primary and second-
ary are tuned to the same frequency.
Another point which should be mentioned

formers and indicate

the text.

Fig. 3.—These pictorial and
theoretical diagrams show the
connections for the I.F. trans-

denser connections referred to in
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[is that although a tin canister is sug-
gested as a simple screening box, an
| aluniinium or copper screen would be
better, and should be used if available.
Nevertheless the tin, especially if fairly
heavily plated, is reasonably efficient at
| the frequencies to which the transformer
| will be tuned.

An Aerial Hint

ANY difficulties encountered by
listeners in cutting out the local
station may be removed by adopt-

ing a vertical acrial”system in preference

to the customary horizontal arrangement

.which is in general use. Further®hore, the

reception of short.wave stations seems to

be not only much more reliable when this
type of aerial is used, but certain difficulties
which arise from directional effects and
from ¢ dead spots’ seem to be removed
if a definite length of vertical aerial is

employed.

What Length ?

Unfortunately it is not possible to state
that a certain length of wire will prove most

a

to in this hint.

efficient. Some experiment is necessary
according to the situation and the par-
ticular wavelengths upon which it is
desired to work. With the modern two-
storey house, however, it has been found
that a wire running from a lower window
up to the eaves provides a splendid all-
round type of aerial, giving ideal results
on broadecast and short-wave lengths. From
this it will be seen that the usual lead-in
wire coming down from the customary
horizontal type of aerial could be turned
to account, and many listeners who already
have an aerial of this type erected and wish
to employ a vertical wire will find this
hint will enable them to use either type
at will, thus obtaining the benefits which

in their particular case will be found with
each individual type of aerial.

A Simple Scheme

All that is required is a single-pole-
change-over switch of the type which was
formerly very popular for aerial-earth
switching. This is mounted on a porcelain

The arrange-
ment referred

or china base, and meas- KNIFE SWITCH
ures about 4in. by- 2in. SHEoRe
The present method of
attaching the aerial to
the house should be
modified, so that the
support for the insulators
at the house end eomes

within reach of an upper

__VERTICAL
AERIAL.

.window. In most cases a short wooden arm

.attached beneath the wooden gutter support
will be found ideal. The insulators should be
attached to the end, and a strong screw-eye
should then be passed through the support
from below. To this attach a short length of
wire (in preference to rope, which may rot
and break) and when the wire is firmly
anchored pass the other end through the
screw holes in the base of the switch, loop-
ing it round and firmly attaching the switch
with the operating arm facing the house.
Now cut the lead-in wire so that a short

length extending from the horizontal
wire may be attaclhed to the upper contact
on the switch, and pass this wire through
the appropriate hole in the base and attach
it firmly. The cnd of the vertical wire should
then be passed through the hole for the
lower contact and attached to both this
and the arm contact, making a very secure
join which will take some strain. Now
smear the wires where they join with
vaseline or similar grease to prevent
corrosion, and at the lower window attach
a similar arm of wood. Two insulators
may be attached to the end of this, or
holes may be drilled in the wood, and the
vertical wire is then firmly attached,
drawing it taut so that it will not sway
in the wind. Lead it in through the window
in the usual way. Now, by operating the
switeli from the upper window thc com-
bined horizontal and vertical portions of
the aerial may be employed for ‘ reaching
out "’ on the broadcast band, or the vertical
wire for selectivity aid or short-wave
lengths. If desired, a metal cowl could he
attached above the switch to prevent
difficulties due to rain, ete. W.D.

The Wireless Constructor’s

ENCYCLOPADIA

By F J ‘I:Atd'!'!Mal ﬂ 3rd 5/

(Editor of **Practical an mateur 2 -

o s ™ Edition net.

Wireless Construction, Terms and

Definitions explained and illustrated
in concise, clear language.

From all Booksellers, or by post 5[6 from

George Newnes, Lid., 8-11, Southampton
l Street, Strand, London, W.C.2.
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MPONENTS

In this Third Article of

N the previous article of this series it was
explained how the variable-mu high-
frequency valve {unctions, and we saw

how the values of the variable-mu potentio-
meter and the various by-pass condensers
are decided upon. Following through the
circuit in sequence we now have to con-

sider the high-frequency choke " (marked |

H.F.C.), the coupling con-
denser C.5. and the second
tuning circuit, L.2, C.2.

H.F. Coupling

The form of coupling illus-
trated is popularly known as
tuned - grid, and this is the
most commonly-used system,{g;,
although there are modifica-
tions knoewn as tuned anode
and tuned transformer. For
the moment, however, it will
be sufficiéent to consider the
action of the tuned-grid
arrangement and the choice
of the components involved.
First of all, let us look at the
high-frequency choke,

the be compared with that of a road spring on a car.

Their Action. Principle & Purpose

the Series, the H.F. Coupling Circuit between the First

Two Valves is Discussed

is, of course, a good conductor of elec-
tricity ; the construction of a typical
screened choke is shown in Fig. 3. The
reason for the component offering resistance
to the passage of high-frequency current
can. only be understood completely by
going into technicalities.

We saw in the case of the tuned aerial
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Fig. 2—The action of an H.F. choke can, in some respects,

The spring

object of whichis—as the name prevents the up-and-down movement of the wheel being trans-

implies—to choke back H.F. ferred to the chassis.

currents. )
Before considering the H.F. the circuit.

In a similar manner the choke prevents

H_F. oscillating currents from passing through it into the rest of
The anclogy is not strictly correct but helps the

choke from a technical view- beginner to gain a knowledge of one of its important functions.

point it will be better to

gain a knowledge of its functioning by
taking an analogy. The choke can be
considered as a spring such as those used
on a motor-car or other vehicle to mount
the road whecls; the spring absorbs the
up-and-down movement of the wheels,
with a result that these movements and
vibrations are not transmitted to the body
of the vehicle (see Fig. 2). The same idea
applies in the case of an anti-microphonic
type of valve-holder, where vibration
of t]};o holder is not transferred to the valve
itself.

Another Analogy
In the analogies mentioned above, the
vibration can be considered as the mechani-
cal equivalent of the high-frequency
currents with which the choke has to deal,
and which it has to prevent from passing
through it. But the choke has also fo
perform another function, since it has to
carry the steady direct current from the
H.T.+ terminal to the anode of the valve.
In this respect it might be considered as a
sieve or filter, which allows all particles
of less than a certainsize to pass through it,
.but at the same time effectively- restricts
the passage of larger particles. (The
H.F. current corresponds with large .pieces
and direct current with smaller particles.)
All of the above analogies are; perhaps,
. rather loose and general, but they .should
convey the main idea of the component.

The reason that the chioke can readily |

pass the steady direct current is that ‘it
consists of a length of .copper wire which

circuit that a magnetic field is set up
round a coil when an electric current is
passed through it, and we also saw that
when there is a condenser in parallel with
the coil there is a rapid transference of
energy from the coil to the condenser and
vice versa. It was shown that current

passing through the windings first causes a
magnetic field to be set up, after which the
field ¢ collapses” and causes current to
flow from the coil to the condenser in the
opposite direction to that of the original
applied current.

The Function of the Choke

An H.F. choke is, essentially, an indue-
tance coil, although its indugtance is
generally a good deal greater than that of a
tuning coil. Thus, the alternating high-
frequency currents applied to it result
in the creation of a varying magnetic
field round the windings. There is no con-
denser connected in parallel with the wind-
ings, but there is capacity between the
turns of wire themselves and this has the
same effect. When alternating current is
applied to the choke the magnetic field is
constantly being created and disturbed,
but a certain length of time (almost infini-
tesimal, but important nevertheless), is
required for the field to build up.

The intensity of the field and its strength
are directly proportional to the number of
turns on the winding, and it is not difficult
to appreciate that if the frequency of the
high-frequency alternating current reaches
a certain figure the current flowing ‘‘ back-
wards ”’ through the winding, due to the
‘“collapsing ”’ of the magnetic field, will
coincide with the current flowing * for-
ward,” the result being that the two currents
tend to neutralise each other. If the current®
were of equal intensity the result would
be that no current (H.F.) would actually
pass through the windings. Such an ideal
state cannot be reached, because there is
bourd to be a loss of current when it is

HT+1

Fig. |.—The complete three-valve circuit of which the
components are described in the fext.
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_transformed into magnetic energy and
then back again into current electricity,
Nevertheless, by making the choke of a
suflicient number of turns its resistance or
tmpedance to high-frequency current can
be made so high that the amount of current
passing is negligible.

Reactance or Impedance

The impedance of the choke is pro-
portional to the inductance and to the
frequency of *the current passing through
it, and can be found from the formula :
Z (impedance or reactance)=2nf L, where
7 i3 a constant and equals 3.14, f is the
frequency of the current, and L is the induc-
tance of the choke in henries. an
example of this it might be stated that the
impedance offered by an H.F. choke of
300,000 microhenries to a current of
frequency 1,000 kilocycles (equivalent to
300 metres) is approximately 1,800,000
ohms. The same choke has an impedance
to a frequency of 200 kiloeycles (1,500
metres) of only 560,000 ohms, which is
one-fifth of the previous figure.

As the choke marked H.F.C. in the
circuit diagram has to function satisfactorily
at all wavelengths between, say, 200 and
2,000 metres, its inductance should be
chosen so that a suitable impedance is
obtained at an average frequency of, say,
500 kilocycles (600 metres). For optimum
results the impedance of the choke should
be not less than the impedance of the
valve in whose anode circuit it is con-
nected ; the impedance of an average
variable-mu valve is 500,000 ohms, so that
a suitable value for H.F.C. would be
160,000 microhenries. But this value is
arrived at without considering the self-
capacity of the windings, which affects
results to a marked extent. It is thus
generally better to employ a choke of
somewhat higher inductance than the
figure found by calculation.

At the same time it must be borne in
mind that self-capacity is a very important
factor, and that a choke having a lower
inductance than the calculated value, and
with a very low self-capacity might prove
to be more satisfactory than a component
having a higher self-capacity and also a
higher inductance. As a general rule the
capacity of a good H.F. choke for use in the
circuit position under consideration should
not be greater than about 3 m.mfd.;
unfortunately, however, there are few
makers who give figures relative to this
factor.

The Reaction Choke

It will be convenient at this point to
consider the requirements of the H.F.
choke (often referred to as the reaction
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choke) which is included in the anode
circuit of the detector valve, and which is
marked H.F.C.2 in the circuit diagram.
The purpose of this component is to prevent
the passage of H.F. currents into the low-
frequency amplifier. In other words, it has
to offer such an impedance that the H.F.
currents find it easier to pass through the
reaction coil and condenser (marked C.6)
where they can usefully be employed. The
impedance of the reaction circuit is com-
paratively low, so that if the choke is of

&
SCREENED —
ANODE LEAD

LOWER END
OF WINDING

Fig. 3.—Showing the construction of the usual type
in a tuned-grid circuit and
connected to the anode of the H.F. valve.

of H.F.

choke used

higher impedance than this it will function
successfully. An inductance of approxi-
mately 150,000 microhenries is adequate.
This point will be referred to more fully
at a later stage.

It is desirable that both chokes should
be screened, so that the magnetic fields
do not ‘‘link ”’ ; if linkage did occur there
would be a transference of energy from one
choke to another, amplified signal currents
being passed back from H.F.C.2 to H.F.C,,
so introducing unwanted reaction effects.

The Second Tuned Circuit
It now remains to consider the function

TOF END OF WINDING

SCREENING
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i
of the coupling condenser C.5 and the
tuning cirenit L.2, C.2. The latter will be
fully understood because it is exactly the
same as that of the first tuned circuit,
L.1, C.1, which was explained in the first
article of this series.

The object of the condenser is to provide
an easy path for the amplified H.F. signal
currents appearing in the anode circuit of
the variable-mu valve, and at the same time
to prevent the high-tension voltage applied
to the anode of the valve from being short-
circuited to earth and H.T.—
through the tuned-grid coil (so
called because it tunes the grid
circuit of the detector valve). In
this respect the condenser might
be considered in the same light as
the choke-—as a filter. From the
illustrations of - condensers repro-
duced last week 1t will be evident
that ordinary direct current cannot
pass through a condenser because
the plates or sets of plates arc
insulated from each other. But it
can pass H.F. current, because the
condenser is charged and dis-
charged rapidly due to the appli-
cation of alternating current to it.
Like the choke, also, the condenser
offers a certain impedance to H.F.
currents, but the impedance is in-
versely proportional to the frequency
of the applied currents. That is to
say, the impedance is less to high
frequencies than to low, and can be
found from the formula: Z (im-
pedance or reactance)=

fﬁlTC’ where 7 is again 3.14, f is

the frequency in cycles per second,
C is the capacity in farads, and
Z is in ohms. Thus, the impe-
dance of a .0005 mfd. condenser
to a frequency of 1,000,000 cycles
(300 metres) is 320 ohms. Another
method of finding the impedance
of a condenser is by wusing
the formula : Impedance=
B ;v.ave!er_)gth in n.letres x 53 aund
capacity in micro-microfarads
this is sometimes more convenient.
Theoretically, the impedance of C.5 is
not critical, provided that it is much less
than that of the choke, and a value between
0001 mfd. and .0005 mid. is generally
employed. The lower capacity provides
rather better seleetivity by reducing the
“ dJamping > effect of the first valve on the
second tuning eircuit, but the higher value
makes for somewhat greater signal strength
due to its offering a lower resistance or
impedance to the signal currents.

Military Service at York Minster

'HE annual military service at York

Minster, originally started in memory

of General Gordon, will be relayed in the

Northern programme on May 5th. Listeners

will hear massed bands of various units of
the Northern Command.

“ Silver Trumpets ”
HE Liverpool Jubilee Pageant,  Silver
Trumpets,’” will be the subject of a
descriptive relay to Northern listeners on
May 11th. The trumpets are being used to
proclaim the twenty-five years of the reign
of the King and Queen, and mounted
trumpeters will accompany the various
tableaux, decorated cars, and so forth which
make up the procession. This magnificent
cavalcade will wend its way through the
streets of Liverpocl.

| ITEMS OF INTEREST |

“ St. George’s Bells ”

NDER the title ““ St. George's Bells ”’
the story of the famous Chester Cup

Race will be unfolded in a radio-dramatic
feature which is to be broadcast to Northern
listeners on the night of the race, May 8th.
The joint authors are G. H. Dayne and
A. R. Parker, and the bells referred to are
those presented in 1609 by Richard Ambrye,
ironmonger of Chester, to be disposed on
St. George’s Day to the winners of a race

‘on the Roodeyc Course. The race no longer

takes place on St. George’s Day, and
has since changed considerably in many
other ways, as will be shown in the
programme.

¢ Music Hall ”

ILDEGARDE, the famous French-

American diseuse, has been secured

by Eric Maschwitz for ‘ Music-Hall”* on
May 2nd. She will also be heard during the
Jubilee week in'a half-hour by herself. This
actress is unique in the manner in which she
sings French songs in broken English.
Accordion Band Concert

ENRY CROUDSON, whose organ

recitals at the Paramount Theatre,

Leeds, are well known to Northern listeners,
is to broadcast for the first time on May
9th as the leader of his own accordion band.
This band was formed some six months
ago, its members being recruited ‘ off the
streets ”” by Croudson. Croudson found
that though they were all good players,
none of these men could read music and
consequently he had to set to work teaching
them collectivély and individually.
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WRINKLES\

Converting an Untapped Trans-
former
OR experimental purposes a constructor
often wants to have a push-pull
circuit going, but an input transformer
may not be at hand. This can easily be

A simple method of adapting an wunlapped
transformer for push-pull working.

remedied by the simple ‘ hook-up ’ shown
in the accompanying sketch. The resistors
R: and R, were not found to be critical,
and can be of a value from 150,000 to
500,000 ohms,

Wiring Valve-heater Connections
IN several of Mr. Camm’s receiver designs
—the A.C. Superhet, the A.C. Hall-
mark, and the new All Mains Short-wave
Three—the valve-heater wiring is by flex
carried from valve to valve. The usual
method of doing this is either to make two
separate connections to each valve socket,
or to strip enough of the flex to loop under
the heads of the tightening screws of the
valve-holders. This, in both cases, involves
the risk of a stray strand of wire * shorting
on an adjacent connection. A better

method is shown in the accompanying
sketches. .
Having measured off the required length
of flex, bare about }in. where each of the
valve sockets will come, take a 6 B.A.
soldering tag (the smaller in overall size the
better), bend and solder the tail of the tag

‘ END
CONNECTIONS

A method of preparing flex for making valve-
heater connections.

THAT DODGE OF YOURS!

Bvery Reader of “ PRACTICAL AND
AMATEUR WIRELESS’' must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem 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

-

address on every item. Please note that every

notion sent im must be original. Mark 3
envelopes ‘“Radio Wrinkles.” Do NOT !
enclose Queries with your Wrinkle. i
oo ra—

around the bared flex, and bind with
insulating tape, passing from one side of
the tag to the other in a spiral, and leaving
only the ring of the tag uncovered. The
adjoining flex should be bared about %in.
away (the distance apart of the valve legs)
and the tags for the last valve should be
left straight, the flex soldered longitudinally
and taped as already described, leaving
only the rings bare. When complete the
tags can be screwed down to the socket
ends, making a much neater job and
entirely obviating any risk of trouble from
a ‘““ whisker ” of flex that might otherwise
have escaped notice during the wiring up.
—@G. E. BrippoX (Barnsley).

Direction Finder for a Portable Set
ERE is a simple method of making

a direction finder for a portable
radio. To the centre of°a disc of cardboard

a small compass is fixed by means of a

X" INDICATES X
POSITION OF
FINDER ON
SET,

LONG WAVES

CARDBOARD DISC
4ins. {approx.

DIAMETER
A direction-finding device for a portable set.

spot of suitable adhesive. The portable
set, with the finder laid flat on top, is then
placed on a fairly large-scale map of
Europe, as described in February 23rd issue
of PRACTICAL AND AMATEUR WIRELESS.
In this way the correct position to set the
portable for different stations is ascertained ;
as the set is rotated to each position a
tiny mark is made exactly in line with

SMALL
COMPASS

point of compass indicator and the name
of the station being received is printed
opposite this mark. If a little care is taken
in the marking of the stations, and placing
the finder always in the same position on
the set, one can have quite an efficient
direction finder.—F. W. RrrcuiE (Macduff).

For the Wireless Workshop
HE accompanying sketch shows a handy
space-saving dodge for the wireless
workshop. It also helps to keep con-
structors systematical in their work. All

\"_\\

WITH SCREW CAPS

A space-saving dodge for storing small paris,
screws, ele.

that is needed are some empty honey jars
with screw caps and three brass serews and
washers for each. Bore three holes in each
cap and screw them to the under side of
any shelf in the workshop, as shown in the
sketch. The containers thus provided will
keep small parts such as nuts, bolts, screws,
panel pins, washers, ete., clean and free of
rust.—E. G. Evaxs (Ferndale).

Making Small Dial Indicators
MY set has a polished mahogany front
and after adding a two- or three-
valve change-switch I found it necessary to
have the various positions of knobs clearly
indicated, so as not to cause confusion, at
the same time making a dial which would
match my mahogany panel and knobs.
This was done by printing on photographic
self-toning printing out paper. The gela-
tine was stripped from an old negative,
and the necessary characters neatly scribed
by hand in Indian ink. After exposing a
print the strength of the hypo bath
necessary for the required tone was found
by experimenting on a small strip of the
paper. When dry the required portion
was carefully cut and glued in position.

To obtain perfect detail for very small
markings the proposed dial should be
drawn five to ten times full size on black
paper with white Chinese ink. Focus in
good light before the camera so that the
resulting image is the actual required size ;
then /photograph and print as before.
—HuBert T. Noar (Elderslie).
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F. . CAMM'S ALL-WAVE

A.C. SILVER SOUVENIR

Preliminary Notes and Advance Circuit Details of an Efficient Mains Version of This

N previous issues full details
- have been given concerning
the arrangements  adopted
to obtain efficient all-wave
working from a receiver, without
introducing difficulties and losses
from wave-change switching.
Generally speaking, it has been
found difficult to cover short
waves with the same degree of
efficiency as medium waves un-
less certain precautions were
taken, and these have led to
expense or difficult construc-
tional work. When a simple
detector stage is employed these
difficulties are removed, but.
then the receiver becomes rather
insensitive, and although good
long-distance reception is posst-
ble on the short waves under
average conditions, on medium
wavelengths the absence of a
good H.F. stage becomes very
noticeable.

How the
Arranged
Conseguently, it was thought

desitable in the Souvenir series
of receivers to adopt an H.F. stage, and
various schemes were tested and tried to
avoid difficulties which arise when an H.F.
stage has to be switched with a detector
stage, as interaction between the two
necessary sets of coils must be avoided at
all costs. The success which attended the
design of the Silver Souvenir battery
model shows that the scheme which was
finally adopted is the most efficient for the
production of consistent results on all wave-
bands. Consequently in the A.C. version
of this receiver the same tuning arrange-
ments have been retained, and thus the
receiver becomes, in effect, a two-in-one
set, complete with special short-wave coil
and tuning condenser.

A Modification

In view of the greater efficiency of the
indirectly-heated type of A.C. valve, it
has been found possible in this receiver to

Switching is

'llspense with the pentode detector valve and

The Silver Souvenir and its

allraclwe cabinet.

to utilise in 1ts place an ordinary triode.
This naturally results in a slight saving, as

voltage-dropping resistances and by-pass
condensers will not be required. In allother
respects the circuit is identical, except for
the necessary introduction of the mains
equipment for the supply of the H.T. and
L.T. voltages. An examination of the
circuit diagram reproduced on this page
will show that the usual mains input
transformer is used, together with a recti-
fier of the metal type for the H.T. circuit.
The H.F. ‘pentode is of the variable-mu
type, and thus for the control of volume a
potentiometer is included in the cathode
circuit of this stage and regulates the
volume obtainable by modifying the bias
applied to the valve. Switching of the
coils is carried out by the ganged switch
scheme and introduces the aperiodic aerial
scheme for short-wave work, whilst enabling
band-pass cotipling to be employed on the
normal broadcast bands for good selectivity

Popular All-wave Receiver.

consistent with high quality.
It will be noticed. that a
biasing resistor is included
(together with the appropriate
by-pass condenser) in the
cathode lead of the detector
valve, and this is to enable the
receiver to be used for the
reproduction of gramophone
records. No switch has been
included for the pick-up, how-
ever, and this point may be left
until the actual constructional
and operating notes are given, as
each individual constructor has
his own ideas concerning the
inclusion of this type of switch.
If the receiver will not be
needed for gramophone repro-
duction, this biasing resistor
and condenser may therefore be
ignored and the cathode con-
nected direct to earth. Parallel-
fed transformer coupling is
again employed between de-
tector and output stages, and
this ensures adequatc low-note
response whilst permitting of
good - characteristics in the
upper register and removes
all risk of transformer saturation, ete.
The output valve is of the directly- heated
type, fed from a common heater winding
on the mains transformer, and the maximum
undistorted output obtainable from this
valve is 2.6 watts. Thus on powerful
stations a really good output may be ob-
tained, sufficient for all ordinary listening
purposes, and in general gramophone
records will deliver this output. The
speaker specified is of the Stentorian type,
capable of doing justice to this output, and
the quality of reproduction is really above
reproach. The choice of mains components
and the lay-out adopted in the complete
apparatus preclude all risk of hum troubles,
and the receiver is as simple to construct
and use as the battery model. Full con-
structional details will be given next week,
and for those who wish to commence by
obtaining or ordering the necessary com-
ponints a list of these parts is given this
week

COILS.
One set Three-.gang, type WL-QRT (Wearite).

(B.T.S.).

CONDENSERS (Vatriable).
One Three-gang,
.dial C1, C2 and C3 (]. B,

(C4) Polar)
Onec Reaction, 0002 mfd. type QJ, C5 (Polar).

'CONDENSERS (Fixed).

Four .5 mfd. type 65 (C6, C7, C8, C9)

One 2 mfd., type 65 (C14)

Three 25 mfd.
C11, C12)

One .0001 mfd., type M (C13)

One .01 mfd., type M (C18)

Two 4 mfd., type 84 (C13, C16)

One 8 mid., type 802 electrolytic (Cl7)

One Short-wave coil, type SPC with type SPB base

.0005 mfd. Baby condcnser with
One Smgle S.W., .00016 mfd. type E] with S.M.dial

25 volt electrolytics (ClO‘L
T.C.C.

LIST OF COMPONENTS FOR THE A.C. SILVER SOUVENIR.

RESISTANCES.
Two 50,000 chms (R1, R2)
One 20,000 ohms (R3)
One 2,000 ohms (R4)
One 250 ohms {R5)
One .5 megohm (R6)
One 750 ohms (R7
One 25,000 ohms (R8)
One 5,000 ohms (R9)
One 350 ohms (R10)
One 10,000 ohms (R11)

CHOKES.

(Cossor).
TwoH.F. type HF3 (Bulgin).
& o .F. ier). VALVEHOLDERS.
e 40860 iy | Sepegeige) Theee five-pin chassis type airsprung (Clix). g
VOLUME CONTROL t
o ACCESSORIES. H
One(BSTO(SK)) GRS L R12)  Eoue component brackets (Peto-Scott). g
. gne ten-w;y g/l'30up bo:r;l ((gnllgin)). H
ne 9in. by 5/32in. shaft (Bulgin g
TRANSFORMERS. Two terminal strips, L.S.-P.U., A (Cllx) H

One L.F. Type DP21 (Varley).
One Mains transformer, type W31 (Heayberd).

Amglion 1 Watt type.

SWITCHES.
One QMB on-off, type S80 (Bulgin).
Four change-over, type S81B (Buigin).

RECTIFIER.
One Style H.T.8 (Westinghouse).

CHASSIS.

Metaplex, 12in. by 12in. with 3}in. runners 4
(Peto-Scott).

VALVES.
One MVS-PEN, one 41MHL :nd one PT41

One Stentorian Senior loudspeaker (W
One Silver Souvenir Cabinet (Peto~8con)

# onner o

oo ae
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Reliability cannot be too- strongly
stressed. A component which s
likely to break down is of no use
to the discriminating constructor. One
faulty component . . . . and the
whole structure is unreliable.

Westinghouse Metal Rectifiers do
not break down. Their excellent
performance is maintained for all
time.  That is why an HTS8 is
specified for the A.C. " Silver

Souvenir.”

The attached coupon and 3d. in
stamps will bring you full particulars
and circuits. Post it NOW,

= llllll.lllllllllllllllllllllll.lllllcoU Po Nun-nl.uu-n---unun"uu-uu

SILVER
SOUVENIR

WESTINGHOUSE BRAKE & SIGNAL CO., LTD,,
82, York Road, King's Cross, London, N.1.

Please send me “The All Metal Way, 1935” for which I
enclose 3d. in stamps.

Name

Address. ...
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| JUBILEE
CELEBRATIONS

N
N ext best to witnessing the show

is hearing it on the wonderful new

See all you can of the
celebrations—and hear the
rest at home with the
utmost vividness, the most
moving realism, on KB
‘Cavalcade”’ This is the
wondetful new receiver
specially designed for the
Jubilee. On this set bearing
is believing,

AC/DC SUPERHET
111 GUINEAS

No other radio at anything like the price offers you such flawless re-
production, with such arﬁplc volume, from a cabinet so handsome,
5 of the latest multiple-function valves (including rectifier)-- -delayed
automatic volume contro]l — continuously variable tone control —
illuminated full-vision dial with station names. Only 11} guineas for
years of entertainment and delight—or 28/~ down (including 3/- in-
surance) and 12 monthly payments of 21/-. Hear it at the nearest KB

authorized dealet’s to-day, or post the coupon now.

] A e O DO P e OO RSNt 1

© For full particulars of KB ‘Cavalcade’ and the other K B receivers, from
L5 155. to 28 guineas, write your name and address in the coupon (block
capitals, please !), tear off, and post in an unsealed envelope (3d. stamp) to
KOLSTER-BRANDES LYD., CRAY WORKS, SIDCUP, KENT
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st iy BriStIe.'

\:7? 5
Some lucky bristles bristle with pride, because
they know that ordinary shaving soap won't
touch them. “But I'm bristling with fear
because | know that Parke-Davis Shaving
Cream will soon be after me. And what is
a bristle’s life when Parke-Davis is foaming
about? Just one clean shave after anotherl

DAVIS
Made by the makers of Euthymol Tooth Paste
Parke-Davis Shaving Cream is a delight to use—
and ofter use! It softens the most stubborn
beard and soothes the tenderest skin. Write
for a week's free supply to Box182/46 Euthymol,

50, Beak Street, London, W.1. Afterwards buy a
large tube for Is. 6d. from your chemist.

Unigue JUBILEE SOUVENIR For YoU!

« THE STORY OF OUR KING AND QUEEN ”
is superbly illustrated on every page with most mag-
nificent pictures of King George and Queen Mary
in childhood, at State functions, with their family,
their grandchildren and on numerous informal
occasions. The story of their lives is told in
moving language.

Here is a beautiful Souvenir,to be treasured in your
home, to be looked at and read again and again.
It is undoubtedly- the most magnificent Souvenir
published to commemorate the Jubilee.

The Story of OUR KING AND QUEEN
Gd.

On sale at all Newsagents and Bookstalls, or obtainable by post 81d. from
George Newnes, Ltd., 8-11, Southampton Street, Strand, London, W.C.2.

Do you want
! the best,
irrespective of cost ?

Of course you do— i
862 will give you the best of which your set Is capable—~whether BATTERY
OR MAINS, and at far less cost than the mext best. Entirely British—
Non-microphonic—No Mains hum.
Battery Prices.

H.HL & L. 3/6,

Power 4/-, Super-Power 4/8,

SG & VS 7/8. VP2 9/, CME & ACHM 13/-,

Pentode Type 10/-, BA & BX 9/-. RB41 7/6, RBA2 10/-,

If your dealer is not an appointed 362 Agent, do not be persuaded {0 buy the
next best. Post free direct from makers, cash with order.

The 362 Radio Valve Co., Ltd. (Dept. W.), Stonebam Road, London, E.5.
*Phone : Clissold 1294.

Maina Prices;
ACHL4 7/, P625 8/-,
ACPX4 9/, éACSGEll & ACVS4 12/6,

THE VALVE WITH
THE 6 MONTHS'

GUARANTEE
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Unusual Causes of Instability

URING some probing into unusual
faults some very interesting facts
have been unearthed by an experimenter
friend of mine. He showed me several
receivers which have been constructed, and
which are faulty—either from the point of
view of the results obtained, or in instability
and similar troubles. A careful test with
each receiver fails to reveal the trouble,
and I guarantee that many an expert would
hunt for hours in these receivers without
being able to track down the trouble. It
is not possible to go into all the points
here, but one little defect should be worth
mentioning, as it occurs in many receivers,
even in some of commercial make. The
trouble takes the form of instability
evidenced by oscillation at various wave-
lengths. In some parts of the tuning scale
the receiver is perfectly docile, yet in
othersitis uncontrollable.
of various parts of the circuit have enabled
my friend to trace this trouble to inter-
action with the anode cap of an 8.G. valve.
The particular receiver in which this
trouble arose utilised a metallised valve,
and the lead to the anode was only 2ins.
long, screened and came through the top
of a screemed coil. Yet when a metal
cover (earthed) was placed over the anode
cap, the set was instantly tamed and
yielded a correct performance. The point
is worth bearing in mind when you have
experienced instability troubles and have
tried practically everything without success
—and one of the special screened ‘‘ top
connectors ”’ should prove of use for the
purpose.

Steteophonic Reproduction

THINK a lot can be done in the way of
improving the realism of reproduction
from the ordinary broadcast set. I have
carried out a number of tests, but nothing
I have hit on yet has enabled the instru-
ments to ‘‘stand out’’ in the manner in
which a stereoscopic picture gives relief
to the objects. The nearest approach I
have obtained to real distinction between
instruments has been with two loud-
speakers, one of the small type and one large,
sold by the makers as a matched pair for
balanced reproduction. The small speaker
was mounted on the ordinary  type of
bafle—actually a 4ft. square of ply, with
an opening for the speaker. The large
speaker was then mounted below this one,
but facing the opposite way. A numben of
“trumpets’’ were then made wup' from
cardboard, using various shapes and lengths,
and by making a more or less-logarithmic

PRACTICAL
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horn, wound round and round, occupying
the entire back of the baffle, and opening
away from the baffle, I succeeded in getting
very good results when the complete unit
was placed in a corner. The idea is, of
course, simply to obtain a delay between
the reproduction from the two speakers,
and I prefer to delay the low notes rather
than the high ones for several reasons.

Drrieo 8 StoT
CHaAMFERED A5 SHONWN.

=

/

Aok G SEVERAL
CONNECTIONS 70 ONEFDINT

LAUCS TREATED AS SHOWN ANO FITTED 70
LENGTHS OF FLEX ARE AN INVALUABLE AlO
75 TESTING AND LXPERIMENTING

Readers may care to try some experiments
in this direction and let us hear the results,
but do not suggest two loud-speakers in
different rooms, as this is not really a
practical solution to the problem. What is
required is a moderately small unit giving
good delay between two separate reproduc-
tions, and I thinkthere is a. good field for
experiment here.

Transformer Output

AN interesting technical point arose
recently when I was giving to an

enthusiastic amateur some details regarding

AND AMATEUR WIRELESS

the construction of a mains transformer.
I explained that, for the core he was using,
the correct number of turns per volt for
both primary and secondary windings was

six. As he wished to obtain an L.T.
voltage of 4, at 3 amps. (to feed three
indirectly-heated valves), I recommended
the use of 20-gauge wire for the secondary
winding. He pointed out, however, that
he might later modify the receiver so that
an L.T. output of 6 amps. was required
from the winding. I therefore suggested
that he might wind the secondary with, say,
16-gauge wire and then use a fixed resistance
of 1} ohms to ‘* absorb >’ the excess current.
This is, of course, a usual procédure, but
my querist was most anxious to under-
stand fully the whys and wherefores of
everything,and argued that, since six turns
per volt was the correct figure, and that by
using twenty-four turns of wire he must
have an output of 4 volts, the gauge of
wire could make no material difference.
He could understand that it might be
impossible to obtain, say, 5 amps. by using
wire of which the maximum current rating
was 3 amps., but he would not have it
that the voltage could be greater than that
determined by the number of turns if the
gauge of wire were heavier than that
required.

I must confess that I had a good deal of
difficulty in proving to him that the gauge
of wire must be taken into account, but I
will leave you to consider the problem ;
perhaps you can think of a convincing proof.

Incidentally, I would impress upon all
those constructors who make their own
transformers that it is always a wise plan
t0 measure the voltage output when the
particular winding is normally ¢ loaded.””
The voltmeter must be of a type which is
suitable for A.C.,, and a good moving-
iron instrument is quite satisfactory.

Potential Dividing

T is fairly generally considered that the
voltage obtained between one end and

a tapping on a potentiometer is exactly
proportional to the position of the tapping
in relation to the total resistance and the
maximum voltage. If I may explain my
point more clearly, I should say that the
general opinion is that if a centre-tapped
50,000-ohm resistance were connected across
a voltage supply of 200 volts the voltage
between one end of the resistance and the
tapping would be 100. Actually, this is
not the case, and in fact it does not apply
unless therc is no current being taken
through the tapping point. If a current
is being taken, the actual voltage is less
than the apparent voltage, becoming
smaller as the current loading is increased.
There is no need to enter into the mathe-
matics of the question here, but it will be
sufficient to explain that there is a voltage
drop across that portion of the potentio-
meter which is not loaded, just as there is
across a coupling or deconpling resistance.

(Continued overleaf)
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(Continued from previous page)
U.S.W/. Adaptors and Convertors

CERTAIN measure of confusion
appears to exist in some quarters
as to the value of ultra-short-wave adaptors
and convertors in connection with the
“forthcoming high definition television ser-
vice. It is hardly necessary to remind

readers that these units are attached to |

ordinary radio receivers employed on the
medium and long wavebands in order to
make the ““ home set ”’ receive transmissions
radiated on the ultra-short waves (below
ten metres). They are excellent pieces of
apparatus for this special purpose when
properly made and used with sets of
reasonable quality, but they are absolutely
useless for obtaining a television signal of
the high-definition class so as to work vision
apparatus. This form of vision signal can
certainly be heard on the loud-speaker, but
in addition to being radiated on the ultra-
short waves they embrace a side-band up
to about two million cycles. The average
set cuts off or starts to attenuate any signal
above five thousand cycles, so this rules
out at once any thought of adaptors or
convertors being used for this particular
work. -

Certainly they will enable the user to
familiarise “himself with the strength and
nature of the signals he can receive in his
own locality in this particular waveband,
and in that connection fulfil a very useful
purpose, but please dismiss from your
minds all thought of adapting your home
broadcast set to enable you to look in at
high-definition pictures. On the other hand,
since it has now been made known officially
that the sound which is to accompany the

high-definition television is to be radiated

also on the ultra-short waves, then these
units will prove useful to listen to that side
of the programme. This will save the
expense of an entirely new receiver, but, as
these sound signals are likely to embrace
a sideband much in excess of that now
allowed to European broadcasting stations,
the combination of unit and home set will
not allow you to take full advantage of the
improved reproduction which will result
from this type of transmission. The whole
situation is a very intriguing one, but the
home constructor stands to gain very
materially. He will be in a position to
make his own high-fidelity receiving appara-
wus to use on these very low wavelengths
at a cost far below that of the commercial
finished product, and so stimulate interest
in the work connected with this new order
of things.

Herewith a Letter Received from a
Yeovil Reader:

DEAR *“Thermion.”” In fear and

trembling I venture to address you,
fearful that I should commit one of those
sins which some of your correspondents
evidently do! I enjoy reading your
column, or should I say chapter, every
week ; what if you do not always agree
with me ?

Now to get down to what I want.
Although I have been playing at radio since
about 1921 I am a very ‘* newcomer’’ to
short waves; however, I have at last
managed to rig up a short-wave set (det.
and L.F.) from old broadcast parts. (Like
many others I am unemployed ; don’t be
alarmed, I don’t want you to give me any-
thing!) Well, on tuning in the amateurs
I find them conversing in a strange lan-
guage, consisting of Q.R.M., R’s, etc. Can
you or someone else on the PRACTICAL AND
AMATEUR WIRELESS staff give us a dic-
tionary of the terms used ? I

-records by acoustic means has practically

PRACTICAL AND AMATEUR WIRELESS

Radio-gramophone Conversion

URING the last few years the quality

of reproduction obtainable from the
radio receiver has improved to such an
extent that the reproduction of gramophone

become obsolete. Most modern radio re-
ceivers are fitted with a pick-up socket,
but there are probably many listéners
who own reliable radio scts designed two
or three years ago that arc not fitted for
gramophone reproduction. In the majority
of cases, however, it is an easy matter to
fit the necessary pick-up terminals. If the
receiver is of the popular three-valve type,
using an HL.F. stage in conjunction with a
detector and one L.F. stage, the signal from
the pick-up should be fed to the detector
grid, but if two L.F. stages are used it is
usually found that sufficient volume and
better quality of reproduction is obtained
by connecting the pick-up to the first L.F.
valve. It is advisable to use a three-ter-
minal change-over switch for this purpose,
connecting the centre terminal of this to
the grid of the detector or L.F. valve and the
end terminals to the grid lead and to one
of the pick-up leads respectively. The
other pick-up lead should then be con-
nected to the G.B. voltage tapping suggested
by the manufacturers for the particular
valvein use. A biasof —14 voltsis generally
found to be sufficient for the average de-
tector and general-purpose valve.

Class B Amplifiers

IT is not generally realised that the
substitution of a Class B stage for a
normal triode or pentode transformer
coupled output stage does not provide an
increase in amplification. After such a
substitution has been made the volume
obtained from distant stations decreases,
as the driver transformer used in the Class
B stage has a step down ratio. A Class B
valve should not, therefore, be fitted if the
only desire is to increase sensitivity. This
type of valve can be used to great advantage,
however, if greater undistorted volume is
desired from stations that are normally
received at good strength. The average
small power valve has an undistorted output
of approximately 150 m.w. and economy
pentodes have an output of about 450 m.w.
Compared with this, Class B valves have
outputs varying between 1,250 and 2,000
m.w., according to the type used.

Curing Instability

HILST experimenting with a four-
valve superhet, using modern valves

of the multiple type, a roaring noise was.
experienced when tuned to a strong signal
if the volume control in the grid circuit
of the triode section of the double-diode-
triode was moved beyond approximately
half-way setting. The usual decoupling
component sizes were then fitted with a view
to stabilising the various stages, but very
little improvement was effected until the
heptode and I.F. screen and oscillator
anode by-pass condensers were increased
to 1 mfd. Further experiments definitely
proved that the capacity of the by-pass
condenser is of more importance in curing

instability of this type than the value of
the decoupling resistances.
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I hear them say ‘I am getting you
R8-R9 on the loud-speaker,” which from.
the tone of the speaker is evidently good
I forgot the hi! hi! which one of the
amateurs always concludes his sentences
with (forgive the preposition).

How can I tell whether the RS he talks
of is the same as I call *‘ good reception.”

I feel there must be others whom this
would interest.

Thanks in anticipation, and congratula-
tions to PRACTICAL AND AMATEUR WIRE-
LESS for a really good journal. May your
fountain-pen never run dry !

H. A. HaLL.

(I have amranged with the editor to
publish a short article on this subject in
an early issue. Meantime, I would say
that much of the code is very loosely
arranged, so as to be almost valueless.)

The Order of Wander Plugs!

HE title -of this paragraph does not
refer to some association which is a

rival to the Frothblowers, but relates to the
numbering of wander plugs and the order
in which they should be inserted into their
appropriate sockets. As most readers
know, we adopt the ascending order, so to
speak ; that is to say, H.T.l is usually
plugged in to the lowest voltage, say, from
60 volts to 80 volts, H.T.2 is plugged in to
say, 120 volts, and H.T.3 to maximum
H.T. voltage. * We also adopt the same
system with the grid-bias plugs. I think
this is the best arrangement, and I am
reminded of it through testing a friend’s
receiver the other day. From foree of
habit I have become accustomed to con-
necting H.T.1 to a tapping appropriate to
the screen-grid voltage, whereas in the
particular receiver under test the order was
the other way round. Quite naturally,
when I plugged in H.T.1 to 150 volts the
results were truly awful! It was a few
seconds before I detected the correct order.
Unfortunately, some manufacturers adopt
this reverse order of things, and I suggest
that they should now standardise along the
PracTicAL AND AMATEUR WIRELESS lines.

SHORT-WAVE GOSSIP

Although they are now seldom mentioned,
both PCJ, Eindhoven, and PHI, Huizen
(Holland) are working to a regular schedule.
The former is still in an experimental
stage, although one of the oldest short-
wavers, as it was opened in 1927, and on
19.71 metres (15,220 ‘"ke/s) broadeasts
simultaneously with PHI on Sundays only.
The Huizen transmitter on 25.57 metres
(11,730 kefs) sends out on its.own a pro-
gramme on Monday, Thursday, Friday, and
Saturday of each week betwéen G.M.T.
13.00-15.00 or 15.30, with an extended
transmission on Sundays to 16.00. The
programmes open with the Dutch National
Anthem.

Whilst on the subject of European short-
wavers, it will be well to mention ORK
Ruysselede (near Bruges), which acts as
the short-wave outlet of the Belgian pro-
grammes for their nationals in the Belgian
Congo. The wavelength is 29.04 metres
(10,330 ke/s) and the call: Ici Bruxelles,
Poste Colonial Belge, also repeated in
Flemish. So far, the station has limited
its working to some séventy-five minutes of
broadcast, namely, from G.M.T'. 18.30-19.45,
during which period it gives gramophone
records, topical talks, and news items in
both French and Flemish. Occasionally, it
relays a portion of a concert from either
the Brussels No. 1 or No. 2 studios.
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abserice of any form of test trans-
missions for high-definition tele-
vision signals makes it impossible for
readers to carry out quantitative experi-
ments with specially designed radio re-
ceivers. Certain factors have to be settled
and announced by the Advisory Television
Sub-committee, the principal ones being
number of lines to be used in each picture
frame, ratio of horizontal picture width to
depth, number of pictures per second,
percentage width of synchronising strips,
whether the scanning is to be a simple
linear one, or whether some form of inter-
lacing is to be employed, and so on.
these important facts many points of design
evolve, so, apart from treating the scheme
in a general fashion at the moment, no
effort will be made to particularise, other-
wise the reader will become confused.

A few months ago, however, the test
results of several interesting television
experiments spread over many months
were revealed in America, and a reference
to these will show some useful Jines of
thought which will assist matters later on.
For example, we can take as our basis a
240-line picture repeated twenty-five times
per second, and assume that the picture
ratio is the usual photographic plate one of
4 to 3, the horizontal length being the
longer edge (see Fig.1). If, now, we assume
that each arbitrary picture element has
a square shape, and that the whole picture
was made up of alternate black and white
‘squares, then each pair of squares would
constitute one cyclc of changes from com-
plete black to complete white.

Video Frequency

The total number of picture elements
under these conditions would be 240 by 240
by # which equals 76,800. To calculate the

<—240 ELEMENTS —>

<«<——320 ELEMENTS

Fig. 1.—Showing the conventional 4 by 3
picture shape with horizontal scanning.

—

maximum picture frequency this figure
must be multiplied by 25, and divided by 2
(two elements in our arbitrary picture form-
ation of black and white squares represents
a complete cycle, hence the necessity for
halving the total to give the positive and
negative halves of the wave). This fre-

On

S was intimated in the last article, the
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that is, synchronising, flyback-stroke sup-
pression, ete., and in the American experi-
ments referred to, an allowance factor of
10 per cent. was included for this, the result
being to extend the frequency by a factor of
%’ making the total now 1,067 kilocyeles.

—/ 00000 —
L R

113

Fig. 2—The simple form of tuned resonance
circuit.

This picture frequency has been termed in
the United States the “ video ” frequency,
the Latin expression meaning * I see,” the
relation to television, which in brief is the
science of seeing by electrical methods of
communication, being very apt. It is quite
possible that this term may ultimately come
into general use, just the same as we have
aundio-frequency in relation to sound. - To
accommodate the video or picture fre-
quency the maximum communication

-channel band will, therefore, be twice this

figure, that is, 2,134 kilocycles.

Detail Laci(ing

Since the carrier-wave frequency must
be considerably higher than the maximum-
modulation frequency, it is, of course, quite
obvious why the ultra-short waves must be

used, and a satisfactory wavelength to|-
meet the conditions stated would beZ
6 metres. If, subsequently, improvements &
are effected, or a demand is made for better o
pictures than those represented by the con- =5
ditionsstated, it will mean that wavelengths U

still lower in the ultra-short region will
become necessary, but this should not cause
any prime technical difficulty when it is
borne in mind that micro-waves (measured
in centimetres) have been demonstrated
under quite practical conditions.

Of course, it must not be thought that if

will not be worth looking at. Any side-
band ocutting will naturally cause the
pictures observed to be lacking somewhat
in very intimate detail, while a slight
blurring will be apparent, but unless the
set is-extremely poor (comparatively) then
the pictures will not be ruined.

A Sound Note

Dealing now 'with the radio receiver itself,
it is possible to have two separate and
distinet sets, each of which is tuned to its

| own particular transmission ; that is, one

for sound and one for vision. On the other
hand, as has been indicated previously, a
single initial tuning circuit can be used,
provided the radiated carrier includes
picture and sound carriers with their
respective modulations, which, in the case
of the former, incorporates the low-
frequeney and high-frequency synchronising
pulses.

.If the sound set is regarded as a separate
entity, its design is quite a standard one;
but it should be borne in mind that sound
radiated vid the medium of ultra-short
waves will include a much wider sideband
than is the case with medium- and long-
wave broadcasts. The set, therefore, must
make provision for this, and the resultant
reproduction (assuming, of course, that a
loud-speaker is employed which is capable
of responding to the wide range of acoustical
frequencies) will be far superior to that
from a standard broadcast set.

Band Pass

To accommodate the wide video fre-

| quency previously mentioned, a form of

band-pass tuner is required. It is well
known that by a proper design of the
constants (inductance, capacitance and re-
sistance) it is possible to secure a band width
which will embrace any desired frequeney.
The vision radio set is not one wherc
selectivity is the important criterion as is
the case with ordinary radio. Every effort
must be made to counter the selective
properties of the circuits used within the
limits imposed.
(Continued overleaf)

SHARP TUNING
‘(SMALL RESISTANCE)

FLAT TUNING
(LARGE ~ RESISTANCE)
FREQUENCY.

a radio set for high-definition television
reception does not embrace completely the
extremely high freauencies, then the results

quency now becomes 960,000 cycles per
second. It may be necessary, however, to
make some allowance for control functions,

Fig. 3.—By adding resistance the sharp
resonance effect is broadened to a flat curve.
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(Continued from przvious page)

It will not be out of place to remind
readers of an important point in connection
with tuned régsonant circuits—namely, the
part played by inherent or artificially-added
resistance in the circuit. With any simple
tuned circuit such as shown in Fig. 2,
congisting of inductance L, capacitance C,
and resistance R, the current within the
circuit builds up to a maximum at what is
termed the resonant frequency. This is
indicated in Fig. 3. When there is very
little resistance (or losses) in the tunecd
circuit the current builds up to a high
value at resonance, giving the cffect of
tharp tuning. That is to say, on either

¢ide of the resonant point the curve or:

current response has a steep slope, so that
only a comparatively narrow band of
frequencies is embraced at high current
values.

LF. Stages

When the resistance of the circuit is
high, however, the current is ““ damped ”
down considerably, rising to quite a low
v lue, while the response curve is reason-
«bly flat over a wider frequency band.
Iv 1s this condition that is demanded by
vided frequency reception, and steps are
taken to artificially ensure this. For
example, assuming that a superheterodyne
set is employed, since this receiver lends
it e/f so admirably to ultra-short-wave
recepticn of this special character, the
intermediate-frequency amplifier will be
made up of a number of band-pass H.F.
transformers.

Both primary and secondary windings
will be tuned, and the wide band-pass
characteristics can be obtained by winding
both the primary and secondary with
resistance wire, The coupling between
these two windings can then be adjusted
to give the flat-topped response curve which
is so essential. As far as the intermediate
frequency 1is concerned, this can be of the
order of 8 to 10 megacycles for a carrier
wavelength in the neighbourhood of 7
metres, which was the wavelength used in
thz recent radio demonstrations of tele-
v sion from the Crystal Palace.

Nature of Received Signals

Every screening precaution must be taken
with the ccnstruction of a radio set of this

AMATEUR TELEVISION

chavacter, and if need be adequate filtering
must be included in the supply leads to
prevent any lack of stability from common.
couplings.

Reverting again to the American experi-
ments mentioned at the beginning of the
article, it will be instructive to examine
the nature or shape of the composite signal
made up from the picture modulation and
the double synchronising modulations.
This is shown in Fig. 4. From previous
articles which have appeared in this series
the reader will have learnt that a strong

* modulation corresponds to the light por-

tions of the picture, while a weak modula-
tion produces the ‘ blacks.” A full picture
signal modulation should therefore range
from black to white, and in the cathode-
ray tube itself the voltage range for this

requirement to be fulfilled varies with the

PICTURE REPETITIVE
PULSE
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duration to bring about the H.F. time
base triggering at the receiving end. The
L.F. or picture repetitive pulse is of longer
duration, occurring in ‘the space between
the pictures, and still in the black portion
of the composite signal.

Since the range of the video or picture
modulation ccases at the line limit labelled
black, it ensures that this part of the signal
can in no way upset the nature or shape of
the two sets of synchronising pulses. In
the receiver this composite signal is sepa-
rated or divided into its two component
parts, selector valves taking charge of their
respective L.F. and H.F. synchronising
pulses for application to the grids of the
two time bases which generate the saw-
tooth scanning voltages, while the video-
frequency passes to the cathode-ray tube
modulation cylinder.

7, il
LINE SYNCHRONISING * PULSE

Fig. 4—Showing how a composite picture signal would be formed when the double synchronising
pulses are added.

type of tube employed. This is the portion ]

of the signal which is applicd to the modu-
lating cylinder in the tube. In Fig. 4,
therefora, the video or picture signal is
shown between the black and white
brightness limits.

Synchronising Pulses

It has also been pointed out previously
that at the end of the traverse of each
horizontal scanning line a synchronising |
pulse is generated and injected into the
picture modulation. This pulse voltage
18 seen in Fig. 4, being really superimposed
on the “black ” portion of the signal, and

made of sufficient strength and time

This may at first sight seem a very
complicated action, but in actual practice
it is a straightforward task to arrange for
the appropriate selector valves and circuits
for this to happen. It is a matter which
can more conveniently be deferred for a
detailed discussion until the arrangements
are completed for the installation of the
scanning and radio equipment in the
London television station. When the selec-
tion of the site has been finally settled,
progress will be rapid, many manufacturers
being anxious to make plans in connection
with component and receiver design to
suit the standards which the Advisory
Committee will then issue. i

ANY methods have been devised

for memorising the Morse code

of dots and dashes, and a new and
ingenious one is shown in the accom-
panying diagrams. In Fig. 1 the

conversely, the white ones represent

MEMORISING -,
"THE M

shaded squares represent a dash, and  i..

ORSE CODE

fromthetopof the diagram downwards,
either from left or right side, according
to whéther the initial sign of the signal
is a dot or dash, until the wanted
letter is found. As an example, dash
dot dot dash takes you to the letter X,

a dot. On the left half will be found all | all those beginning with a dash. The diagram
Jetters starting with a dot, and on the right | (Fig. 2) indicating figures is worked out on

the same principle. To
find a letter, one reads

or dash dash dot dot to Z, and so on.
There are many other excellent methods
of memorising the Morse code and, as with
all other branches of science, practice will
be found the best tutor.

LT
5
S L -E_'.f‘r- .
Z =33
o 3. BT 0 "
} - [ bl Y Gl
Fig. |.—Showing how to mark out a chart for memorising Morse code
letters.
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The Efficiency of a Receiver May Often be Improved by Modifying the Aerial-coupling
System, and Some Notes on the Importance of Design of this Part of a Receiver are
Here Dealt With by \W. J. DELANEY.

HERE are dozens of methods of
joining the actual aerial system
to a receiver, and although the

majority of these are now well-known,

the various . advantages of individual
systems arc not often appreciated. The
following notes may thereforc be found
very useful, especially to those construc-
tors who are employing home-made coils,
although in some cases improvements
to commercial coils may be made. This
must not be taken to infer that the
commercial coil is inefficient, but that

AERIAL /

Fig. 1.—The simplest form of aerial circuit.

it is not being used to its best advantage.
A coil may be designed by a manufacturer
and answer readily to all the tests which
the maker puts to it. It may, however,
be purchased by a constructor who has
to use it in a receiver delivering poor
amplification, or who is situated in a bad
locality, and thus advantages which
would be obtained by a constructor in
another situation will be lost. In many
such cases the constructor blames the
coil, whereas it is, in fact, the condi-
tions which are to blame for the
inferior results.

Standard Couplings

Inits very simplest form, the aerial
is joined to the first tuned -circuit
direct, as shown in Fig. 1. An arrange-

§ through the coil to earth.

ment of -this nature'is not of much
use to-day owing to the lack of
sclectivity which is obtained by such
a scheme. It will, however, if the
coil is of efficient design, deliver the
greatest signal strength across the
pointssAB. To explain the function
of this circuit in non-technical terms,
it may be broadly stated that all sig-
nals arriving at the acrial pass down

When the

and condenser (known as the oscillatory
circuit) are tuned to the desired station,
that frequency will be reproduced more
strongly across AB, but naturally some
of the other frequencies will also be
heard as they are passing through the
coil. That means to say, the desired
station will be heard with a background
of many other stations, static and other
noises arriving on the aerial.

Improving Selectivity
To improve this circuit, it is necessary

Fig. 3.—A tapping—correctly

to cut out all other frequencies than the
desired one, and this is the great difficulty
underlying the design of the coil. As
we have seen that all frequencies pass
from the aerial to earth, it will be obviouns
that one way of eliminating all but the

icondenser is adjusted so that the coil Fig. 2.— A4 simple logsé-coupled aerial circail.

selected—is
practically identical with aloose-coupled circuit.

Fig. &—Loose coupling with separate coup-

EARTH

Fig. 5—A transfer tapping may be
provided on medium and long-wave coils.

desired station would be to fit some sort
of by-pass, and in Fig. 2 is what might ¥
be thought an obvious solution. A coil |
is joined between aerial and earth, but ;
the tuned circuit of Fig. 1 is not separated
from the aerial-earth system, and as the 3
transference of energy from one circuit!
to another is greater when the two |
circuits aré ““in tune,” it would seem that i
thisis a solution to the difficulty. Actually
however, if the two coils are close to-
gether, the effect will be very little better 3
than the Fig. 1 arrangement, as a wide
band of frequencies will be transferred.
This may be limited by separating the
coils, but as the coils are moved farther
away from each other, so the amount of
energy which is transferred is less, so
that although the selectivity improves,
the signal strength falls off. It is
possible to obtain such a separation
and balance in size between the coils
that only the desired station will
pass between the.two, but then the
signal strength will be so poor that
the scheme would be useless.

A compromise has therefore to be
adopted, and it has been found that when
the coil is made of a certain size (depen-
dent upon the general characteristics of
the coil) and is spaced at a certain dis-
tance, the general effect is no better than
tapping the coil at a certain distance
from the earthed end, as shown in Fig.
3. Thus, it may be stated, withont going
into figures, that if the correct tapping

(Continued overleaf)
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pointis found in a circuit of this nature, the
results are identical with the arrange-
ment of Fig. 2, and a’saving in wire is
effected and a simpler construction is
found.

=y

Long-wave Complication

- Unfortunately, it is nccessary in this
country to listen on two wave:bands,
and this' introduces a complication, as
some form of switching has to be adopted.
To utilise the separate coil scheme a
three-point switch will be required, and
the arrangement is shown in Fig. 4,

pole change-over switch is necessary, as
shownin. Flg 5. When correctly chosen, as

of the tapping point and the separate
coil is practically identical.

[ =V

whilst for the tapping scheme a smgle--

in the case of a single circuit, the efficiency

Improving Existing Coils

In cases, therefore, when an existing
receiver is failing to give satisfaction
due to either inselectivity or lack of
volume due to a too-selective aerial
circuit, the method of improving things
is obvious. Examine the coil and ascertain
what type of aerial coupling is employed.
If a separate coil is used, as in Fig. 2,
it may be too large, too small, or too
close to the grid coil. If inselectivity is
the trouble, the coil is either too large
or too close to the coil, and the improve-
ment will consist in moving it away,
if this can be carried out without upsetting

the coil in any way, or stripping off a few

turns. If a tapping point is employed,
it. may be shifted, and the new point
selected by connecting the acrial lead,
or the lead from the aerial terminal, to
a needle and sticking this through the

insulation covering the wire, moving it
about until the best new position is
found.

Where the long-wave switching can
be ascertained the same remarks apply,
and new aerial-coupling coils or tapping
points may be adopted as above.

Variable Coupling |

It may bc found a good idea withi
some of the older types of large-diameter
coil to adopt a coupling coil wound on a
small former inserted inside the present
former. This will enable the positioni
of the aerial-coupling coil to be varied
and the best position for normal require-
ments found, whilst still permitting a
tightening of the coupling when desired.
To retain the new coil former in position
small wedges of wood may be cut to
insert between the two formers.

NE of the big advantages of a radio
society is that members can be
sure of meeting other amateurs

at a definite place and time, thus avoiding
invasions of each other’s homes at odd
¢ and possibly inconvenient hours. Then,
¥ if the proper atmosphere exists in the
society, the combined knowledge and
experience of all the members is pooled
and made available to each. The club is
also a never-failing source of new know-
ledge and practical assistance, and pro-
vides the best possible outlet for that
technical enthusiasm which is not always
appreciated at its full worth at home.
Many societies go into
recess from Easter until
the autumn, but a large
number keep their members
together during the summer
by means of occasional
social functions, a direction-
finding field day, or some-
thing of the kind, and herc
are some tips as to how to
go about the business of
forming a society and of
running it when formed.

| ) €I
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s How to Start
¥ The first thing to do is to
rope in three or four friends
‘who are interested, and enlist
¥ their co-operation in canvass-
ing their friends, to the end
that a tentative membership
of at least twenty is secured.
§ 1t is almost impassible to run
a successful society,and make
¥ it self-supporting, without a
round two dozen active mem-
bers. On the other hand, a
smaller organisation, which might be
~called a *‘radio group ™ can be madea very
useful and pleasant affair with only a
dozen members or so—but it would
' have to be run on very informal
‘ lines.
; Having obtained a fair number of
promises for membership, it is next
i advisable to call a public meeting at which
the society can be formally inaugurated.
i Some notices—typewritten or hand
i printed, should be prepared, and dis-
tributed among [friendly shopkeepers
with a request that they be displayed in
i their shops. Do not omit the local radio
i-:amd music shops, who will usually be only

ol

Organising a Radio

too pleased to assist in this way,.for a
radio society means set construction
which, in turn, means sales of components
and valves. Often the proprietor of the
newspaper shop-will oblige by delivering
a copy of the notice with each copy of
PI]&ACTIOAL AND AMATEUR WIRELESS he
sells.

If the editor of the local paper is
friendly, he may give you a short para-
graph about the meeting—and don’t
forget to write to the Editor of PracTiCAL
AND AMATEUR WIRELESS, who will always
mention the proposition to form a society ;
but in this connection remember that

A mobile transmitler used by a radio society on a field day.

the paper goes to press two weeks
before publishing day, so give ample
notice.

Where to Meet

The meeting should be held in a con-

veniently-situated hall—a school, church |

hall, or the like. Local conditions will
guide you here. It will be perfectly in
order for you, as the instigator of the
scheme, to preside at the meeting, which
should open with a few remarks con-
cerning the need of such a society and the
benefits which it would confer to members.
At this point a vote should be taken as to
whether a society should be formed, and

Society

it is & foregone conclusion that the motion

will be carried.

In anticipation of this, you should have '
come prepared with a set of draft rules,
which should be read one at a time and
put to the meeting for discussion before
being voted upon.

These rules should be neither numerous
nor complicated, and should cover only
the bare necessities for the initiation
of the society. They can always be
extended as time goes on. The main
points to be covered are :

1. The name of the society.

2. Its objects.

* 3. That the society shall
be bound by the rules,
which can only
added to or altered
by a General Meeting.

4. The various offices in ;

the society should be l

()| | )

listed and their duties
defined.

5. The subscription should
be fixed.

6. Times and places of
meeting should be
fixed.

There is sure to be some
discussion on all these
points —unless  they are
‘] extremely well drafted—but
eventually an approved set
of rules will be decided upon. §
The only point upon which
it is intended to dwell at
present is the question of
officers. The essential officers
are a chairman, a general
secretary, a treasurer and,
of course, a committee. The
chairman will, of course, preside at all
meetings, including committee meetings.
It might be as well to appoint also a
deputy chairman or else arrange for a
secretary to act as *“ Mr. Vice.”

The secretary will, of course, keep the
minute book containing a record of all
meetings, make all detailed arrangements
regarding the hall, and the society’s
business affairs generally, attend to
all correspondence, and so forth.
Actually, the general secretary is the
hardest-worked officer in the society, and
the success of the scheme largely depends
upon his enthusiasm and efficiency.

{To be continued)
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V1 EAVES FROM A SI—IORT-_%

% WAVE LOG i
i By J. G. ABRAHAMS
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N previous years the change over to
Summer Time has usually spelt a
reduction in the hours spent with the

wireless receiver. This year, in view of
the fact that the new season has opened
with boisterous weather, the radio set
bhas not been so quickly forsaken. Notwith-
standing the period of the year the number
of stations logged during the past week
has been considerably greater than the
figure shown in the log twelve months
ago, and this, without doubt, is due to
the fact, firstly, that since 1934 most of
the transmitters have increased in power,
and secondly, that therc are many more
stations to pick up. DPersonally, I have
long ago come to the conclusion that it
is impossible to turn to the short-wave
set at any time of the day or night without
finding something of interest, and this,
as we all know, cannot be said for listencrs
who only possess a broadcast receiver.

During the past weck the bag was a

very rich one as, in view of the weather,
many evenings were spent in searching the
various bands. If any advice may be

given, it is to make a note at the time -

of every station tuned in, with details of
what has been heard, even if all the data
cannot be completed at one sitting. Par-
ticulars registered in the log are invaluable
when on a future occasion the same trans-
mission 18 found, and when such an oppor-
tunity arises, with the information already
in hand there is never any difficulty in
identifying the origin of the signal. More-
over, in most instances, it will be found
that some information is given regarding
either a change of wavelength or an altera-
tion in the schedule of the broadecasts.
At this period of the year all stations
retime their transmissions and usually
stick to these schedules until the end of
the summer.

There are two new South Americans
reported to be on the air, one of
which, the former, has been picked up
by sc¢veral listeners over the last few days.
Here they are : HJ4GA, Medellin (Colom-
bia), on 25.61 metres (11 710 kefs) and
HP5J, Panama City (Republic of Panama),
31.28 metre‘s (9,590 ke/s). It would appear
to be a new station, not to be confused
with HP5B, Panama, on 49.75 metres
(6,030 kefs) and to which reference has
often been made in these columns. Imme-
diately above
channels, you should try for COH, Havana
(Cuba), on 31.8 metres (9,428 ke/s);
although on most nights it broadecasts its
own programmes, occaswna]]y it re]uys
CMCY, Havana. The time to listen is
between B.S.T. 23.00 and 03.00. In the
announcements (Spanish and English) refer-
ences are frequently made to the General
Electric Company and to the Cuban
National Lottery. The interval signal
consists of chimes, and the hours are
marked by the striking of a clock somewhat
reminiscent of Big Ben.

For a search, a good jumping-off point
is PRF5, Rio de Janelro, on 31.58 metres
(9,500 l\c/s) Work up slowly, passing
the Rocky Point and other commercials,
and you should strike COH, just below
PLV, Bandoeng (31.86 metres), whose
morse signals may sometimes interfere.
Your limit of search should be HAT4,
Szekesfehervar (Hungary), on 32.88 metres
(9,125 ke/s), whick possibly you have
already logged.

| B.T.S.

a batch of commerecial

PRACTICAL AND AMATEUR WIRELESS

EVERVTHING for

SHO VES

Petd-Scott were first in the field with Short-Wave
Apparatus for the Home Constructor for Cash, €.0.D.
or ean Easy Terms. Orcers over 10/- Carriage and
€.0.D. Charges Paid. We supply EVERYTHING for
this fascinating branch of Radie. Send us your
enquiries for anything you arc needing. Weo will
quote you by return of post.

awazine = CHORT-WAVER

WORLD WIDE PRO-

= GRAMME REGEPTION
MADE EASY !

Cevering 12-96 metres, with a
12,000-mils tuning renge, this
wonderfuj  Peto-Scott Short-
waver will
enable YOU
to know the
ihrif of pro-
gramme re-
ception from
every corner
of the world.
Embodies
mADY Dew
technical re-
tnements . .
the most
it extant.

FINISHED

INSTRUMENT
READY to PLAY

s
Cemprises H.F. PENTODE, DETECTOR and
PENTODE OUTPUT VALVES, Individually
tested on Amerfcan 8.W. stations. Completo
with Valves and waluot vencered Onbinet
illustrated, Jess Batteries. Cash or C.0.D,
Carriage Paid £8 : 0 :0. Or 18/~ down and
12 monthly paymeats of 14/-.

Send for fully illustrated desgriptive lecfet.

T . e W B e e T T
B.T.S. Short-Wave COILS

PRODUCT of the pionser manuiceturers of
ropular priced Short-Weve Plug-in Coils.

up-to-date short-wave e

4-PIN SET OF 4
%'04 1. 13-26 metres 4/-
0. 2. 24-52 4= 16
No. 3. 46-96  ,,  4/8
No. 4.90-190 ,, 4/0~ Post Free
4-Pin Coil Bases .. - 1/6 ench
€-PIN SET OF 3
Type SPA 13-26 metres 4/6
. BPC22-47 ,  4/8 i 3 / G
» SPD41-94 5/
Post Free
6-Pin Coil Bases .. o 2/-. each

B.T.S. Ril-Wave H.F. CHOKE (Screen°d)
S An cfficient choke giving maximum
choking effect from 10-2,000 mectres.

Type 112 .Price 4/6

B.T.5. All.Wave H (7 chol'o (with

Pigtail) g Price 3/6

B.T.S. Short.WavJ H.F. Choke (un-

screened) .. . . Prico 2/9

Short-Wave MIGRO CONDENSER
Specially (1esrgned toeliminate ** hand-
capacity *’ on 8.W. working.

Type MC (asillustrated) .. Price 4/6
B.T.S, Short.Wave Variable Condenser
Robustly designed for S.W. require-
ments. -Capacity .00C2 mfd.

Type SC10 Direct Drive .. Price 4/9
Type SSC11 Slow Motion Drive

Price 6/9
B. TS Slow Motion
i

DIALS

Standard Mode! Vernier Knob and Dial with
reduction ratio of approx. 9:1, affording
emooth, even {uning free from bncklush.
Price, 5/-,

Vernier Knob and Dial fitled with lacge knob Cf-
Vernier Knob and Dial fitted with Micrometer
edjostment providing 600 :1 slow-motion
drive, essentidl to 5.W. work. 7/6.

Peto Scott SHORT-WAVE CHASSIS

In 16-gavge aluminiom  As-cmbled ready
for your own drilling.

107 x 67 x 23" (Undrilled) = .. 8=
12 x 8% x 2§" do. .. - 416
4 x8 x 24 do. 8-

Tostage Gd eﬂrn.

Drilled to customer’s own specification
at clight extra cost. Wa wiil giadly
quote for making spccial size chasels and
screens {0 customer’'s own specification
on mcelpt of dimensioncd sketeh.

217

SILVER SthﬁlR

—BATTERY VERSION—

[{; CASH o7 €.0.D.
KIT A,’ Carri:;e Paid
Lutkor’s Kit of First Speci-
fed parts, including Ready-

drilled Metaplex chassis, less
Valves, Gabinet and Speaker.

and 11 monthly payments of 10/-
A X tor

3y E {3 E2]
KIT “B* 420051 IKIT“8” 4.8
but mcludlng set of ut including \1l\cs and
specified  Valves, les ’cto-Scott Silver Sou-
Cabinet and Speaker venir  Cabinet, less
Cash or C.0.D. Carriag Speaker, Casi or 0.0.D.
Paid, £7/9/0, or 121 Caruage Paid, £98/16/6,
;no;nhly payments li {or 12 monihly payments
3/6.

£5:8:6

CR YOURS FOR

.oi 18/-,

An for KIT ** A, but includ-

KIT “CS”
ing valves, Peto-Scott Silver
Souvenir cahinet and W.B.

Baby Stentorian speaker. Cash or C.0.D. Carriage
Paid, £10/19/0. 12 monthly payments of 20/..

PETO'SCOTT Exclusively Specified
SILVER SOUVERIR CABINET

Constructed from selected woods Tastctul walnut g
finish, Cash or C.0.D. oo
“of 5/3. Y

Or 7/8 deposit and 9 momhly pnymm
Carriage ard Packing 2/6 eoxtra.

A.C. VERSION
KIT “R” i £10:9:6
Author’s Kit of First Specified 07 ‘0“’5 For
parts, less Valves, Cabinet and Eg 3

Speaker.

and 11 month!y paymenls of 19/3
Sot of 3 Specified Vnh.es o
Peto-Scott de Luxe Conaointte Cabinet . .3 50 2 ° 0 : 0
W.B. Senior Stentorian Speaker . -z 2uea

W‘
® HALL-MARK THREE ®
!,(“- “A” Cash or €.0.D. £2.

Carriage Paid
Or 5/ deposit and 11 monthly payments of 4/-
KIT «“B 99 Cashor C.0.D. Carriage Paid, £3/5/9,
S or 12 monthly paymentsof 6/-.

KIT “5”

Cash or C.0.D. Carriage Pald, £4/0/9,
or Deposit 7/6 and 11 monthly pay-
nients of 7/3.

® HALL-MARK CADET &
KIT s pY cash or C.0.D. £2:2:6

Carriage Paid
Or 5]- deposit and 8 monthly payments of 5/3.

KIT«RB 99 Cash or C.0.D. Carriage Paid, EZHQ/G

or 12 monthly payments of 5/6
KIiT “¢”» Cn%horCO]) Carriage Paid, £3/14/6
r 12 monthly payments of 6/9.

@ Detailed hst oi Parts for any PR.W. Sets sent by

return of Post, or sce our previous announcements.

GRAHAM-FARISH
ONTACT No. 2 KIT
SENSITY SUPER. Complete Kit of Com-
ononts, less Valves, Cabinet-and Qpeakcr Yours for
ash or C.0.D. Carriage Paid §2: 13 : 6. 5/.
and 11 monthly payments of 5/-.
It Valves and TPeto-Scntt Sensity Super Cabinet
sequired, agd £2/7/6 to Cash Price or 4/3 to deposit
and to each monthly pavment.

Poto-Seo [ JCERNE SG.3

eea Valves and ‘Cabioet
Cash

Complete Kii of Paris for building.
Sendnonly 2/6; baldd fce in 11 monthly payments of 3/9,
or C.0.D. Can‘hze Paid, £1/19/6. Com-
plete  with Valves and  Peto-Scott
Walnut Cabinet Cash or C.O.D

Carrlagae
Paid. £4'2/3
or send only
§/-, balance
in 11 month-

PETO-SCOTT Co. L.t

71, Pr. W_ 24, CITY RO., LOﬁDO"l E.C.1

Py ll z-:l le Shmrmonu— Phone: Qlerkenuesll 94067
.24,High Holborn,London, W.C.1. Phone : lfolbosn 3243,
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Aerials

S the outside of my house is in the
hands of painters, my short-wave
aerial has had to be temporarily

abandoned, and I am at present using about
a dozen feet of flex across the room as an
aerial. The result has not been a sudden
cessation of signals ; on the contrary, all the
same stations still come in, but at slightly
reduced strength. An advantage that has
been found is that morse stations are not
nearly so troublesome, and searching is
greatly simplified. A tip for those troubled
by morse is, therefore—try a reduction in
the size of the aerial.

Shott-wave Selectivity

Contrary to the popular idea, there is a
very definite need for selectivity on the
higher frequencies, and for this reason,
among others, the tuned H.F. amplifier is

SCREEN
NEUT. COND.

At the Short-waver’s Bench—3

Several Useful Hints for the Experimenter are Given in This Article

wave control is one on the
L.F. side of the set, and this
may take one of the forms
shown in Figs. 4, 5 and 6.
The first and second are
not so good as the third one,
as the former two tend to
cut the “top” as well as
reduce the volume. The
third form of control reduces
the bass, rather than the
top, and is thus the most
preferable for short-wave
work.

< SCREEN

A novel use for a class-
B valve
A very excellent two-valve

Fig. 2— An alternative circuit to that shown in Fig. 1.

in Fig. 7 may also be tried as a reaction
winding.

somewhat
however,

headphone set can be made
using only one valve! A
surprising statement which,
is clarified when we mention

These variations should provide some
extremely interesting results and also
provide considerably increased selectivity.

Volume Control Circuits
for Short-
wavers
In other

than  super-

het circuits
do noy

v

] =4
-4l

%

(0005
MA,

i

1

think the
variable - mu
system of
volume control
is to be re-
comm e nded.

>6

00015
Mfd.

that the valve used is of the class-B
type. As most readers knmow, a valve
of this type actually consists of two
high-impedance triodes in one glass
envelope, and the circuit used in

SCREEN

—— [,

.
0001
MFd

~£1

5

The reason is
simple, in that

Figz. 1.—One method of addi;‘g a tuned circuit
. sel.

‘ecoming more popular as opposed to that
using an H.F. choke in the grid circuit of
the H.F. amplifying valve. Sotfie readers
may like to try the experiment of adding
an additional tuned circuit to the ordinary
detector-L.F. set, and three of thé circuits
which would be the most useful in this
respeet are given in Nos. 1, 2-and 3. The
main point with which to experiment
concerns the reaction winding, and it is
suggested that the following ways of
coupling the coil be tried out : —
(i) Reaction fed into 'second tuned
circuit as is normal.
(ii) The winding split and reaction fed
thus into each circuit.
(iii) A reaction coil coupled to the first,
i.e., the aerial coil, circuit.
(iv) The aperiodic winding which is used
for the coupling between. the circuits

the amount of

—~
=

amplification
given by the
H.F. amplify-
ing valve of
a short-wave
set is already

to a detector

Fig. 3.—1In the arrangement shown here a separate winding is
used as a coupling between the two tuned circuits.

g0 small that we cannot afford to | this ° one-valve two’ is ‘shown in
reduce it even for volume-control | Fig. 7. Resistance-coupling is used as,
purposes. The best form of short- | for a receiver using ’phones, it gives
— > HT+ > H T+ HT+
720.0001‘1 . 500000,
1000000
005 M.
DET. DET.
53 |
Mni DET.
: l|
G.B. 'G.B.

Figs. 4, 5 and 6.—These circuits illustrate three different forms of L.F. volume control.

are referred

All

to in the fext.
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sufficient amplification to be of use, with.
but small background noise.

With the addition of an H.F. stage such
a set would become a very powerful two-
valver.

Simply-made Low-loss Components
There is no doubt that ‘ low-loss > still
is of great help on the higher frequency
bands, and a * hotted-up > set of all low-
loss design proves itself a highly efficient
instrument. Points to watch in this respect
are the aerial coupling condenser and the
grid condenser. Both of these components

4 B.A.»%-

o
H—41e2 NUTS

EBONITEOR PORCELAIN BASE

Fig. 8—Showing how efficient air dielectric

fixed condensers can be made for use in the
grid and aerial circuits.

may often help towards improved results
if their dielectric is air, and such condensers
are very simply made, as shown in Fig. 8.
With a few pieces of thin sheet aluminium,
some four B.A. studding and nuts, com-
ponents of suitable value for both these

PRACTICAL AND AMATEUR WIRELﬁ‘
- - ] 100,000 0

e
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right for the aerial condenser,
whilst three of each, of the
satme size, should be of
suitable value for the grid
condenser. It is useless
making such low-loss
condensers if the material
upon which they are moun

is of poor quality, causing
leakages. This should be of the
best ebonite or porcelain, and ag
narrow as possible.

HT.
+1

H.T.
+2

Everyman’s Wireless Book
In conclusion, I should like to
draw the readers’ attention to
“ Newnes Everyman’s Wireless
Book,”’s which ~contains a useful
introduction to the subject of
“'short waves and contains
also valuable information on
circuit arrangements, tracing
faults, and the principles of
wireless generally. It is a

> HT=

>LT.—-

Fig. 7.— An uncommon, but interesting circuil in which a class
B valve is used for detection and L.F.

positions are easily assembled. Two plates
about 2ins. by lin. interleaved with
two other plates of similar size should be

MFD. |
I 03015 MFD. | '
o———>LT+

handy supplementary volume
to the famous ‘¢ Wireless
Constructors’ =~ Encyclopee-
dia,”” many .thousands of
copies of which have been
sent to every country in the
world. Both of these books can be ob-
tained from the Publishers of PracticaL
AND AMATEUR WIRELESS for 3s. 6d. by post.

Technical Topics

In This Article the Author Gives Several Useful Hints for

HERE are many amateurs who,
although keenly interested in short-
wave technique, are not actively

engaged in short-wave constructional work
and receiver operation. = Probably, they
imagine that extensive technical know-
ledge, tuning skill, and trouble-tracking
abilities are necessary in order to obtain
satisfactory results.

These ideas are, of course, erroneous,
because a carefully-built receiver will prove
to be both reliable and efficient. Short-
wave and broadcast receivers respectively
have much in common fundamentally.

Differences there are, of course, all of which .

are most desirable and necessary, taking
into account the exacting requirements of
high-frequency reception.

Troubles Easily Overcome
The troubles associated with short-wave

receivers are few and may be overcome.
A little common-sense reasoning and
experiment usually proves that things are
not so bad as they at first appeared to be.
Short-wave receiver troubles may be listed
as follows :—

Body capacity cffects.

Dead spots in tuning:

Lack of sensitivity.

Threshold howl.
Body ‘capacity effects are not so prevalent
nowadays, owing to improved mechanical
and electrical methods of construction,
and the use of specially designed low-loss
components. Chassis construction and
under chassis wiring are undoubtedly
most suitable to short-wave requirements.

Metallised Chassis

The foil-lined and metallised wooden
chassis are deservedly popular; many
constructors think, however, that when
this form of chassis is used a metal panel
or back screen is unnecessary. In a well-
tried and efficiently-designed receiver this
is sometimes correct. but not always.

- method to assure this is to make four or

In order to cut down expenses, metal
shielded slow-motion dials are used, the
screen or shield being earthed. Whilst
this type is highly satisfactory, other
things being equal, it should not be for-
gotten that when the lay-out is bad, the
hands of the operator near the dials, even
with screens earthed, will produce insta-
bility and very bad B.C. effects, which
can only be minimised by unearthing the
dial screens. Interaction between magnetic
fields due to faulty lay-out and wiring
are, of course, the basis of the trouble.

The most satisfactory procedure is to
use a screened chassis, panel, and cabinet.
Screened dials may then be earthed to the
panel; the moving vanes and frames of
the tuning condensers, if of metal frame
construction, will be automatically at
earth potential when mounted directly
to the metal panel, and the latter earthed
to the foil at two widely separated points
in order to take full advantage of potential
differences.

The metal or foil-lined cabinet is a
disadvantage unless properly and com- |
pletely earthed. The most satisfactory

more copper angle pieces about a half-
inch wide and fasten them to chassis,
ga})inet', and panel by means of 6 B.A.
olts.

Coil Construction

Short-wave coil construction is within
the capabilities of the average constructor.
There is, however, a vast difference between
constructing and designing a set of coils,
and the home constructor is advised to
copy as accurately as possible coil data
available or to use commercial products.

The number of turns, spacing of turns,
distance between windings and gauge of
wire used are most important factors,
which do not appear to be realised to the
extent they should be. In some instances,
the opinion seems to be that formers. of

the Short-wave Constructof

larger or smaller dimensions may be used
with. more or less turns, and different
spacing between turns and complete wind-
ings and other variations will make abso-
lutely no differenée whatsoever. Practical
tests, however, remove any doubts, and
drastically adjust wrong ideas.

Reaction Effects

Sometimes, when testing out a new
receiver, reaction is fierce. After slacking
back the reaction to zero code signals are
heard. The reason is, of course, that at
the zero dial reading zero reaction effect
is not in evidence, and the detector valve
is still in oscillation due to excessive plate
voltage.

H.T. voltage to the detector plate should
be reduced. It is not unknewn for inex-
perienced short-wave constructors to remove
reaction turns and ruin a set of commercial
coilg, ‘finding later that reaction is still
fierce or has entirely ceased, according to
the number of turns removed. A higher
capacity reaction condenser is sometimes
fitted, and patchy reaction or one big dead
spot results.

Sometimes reaction turns are increased
and oscillatien is damped entirely, especially
within the fundamental and harmonic
tuning ranges of the aerial system, indivi-
dual coils, and tuned circuits,

Dead Spots

Thus we move from instability and
parasitic oscillation effects to dead spots.
Dead spots may be cured if the fundamental
phenomena relative to them are understood
Briefly, dead spots are due to absorption
or cancellation, and may be experienced
with straight, high-frequency, and super-
heterodyne circuits. In the latter instance
both absorption and cancellation types
may be met with, but in straight circuits
the absorption type is most common.
What is the difference between absorption
and cancellation dead spots ? This point
will be dealt with in a later article
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PRACTICAL WIRELESS.
Blueprints, 1s. each.

Long-Range Express Three 24.9.32
Mains Express Three 8.10.32
Sonotone Four o0 o5 .. 15.10.32
Bijou Three N - .. 20.10.32
Argus Three .. 12.11.32
Erapire Short-Wave T hree 3.12.32
Solo Knob Three .. 5 10.12.32
Midget Two - 17.12.32
Selectone Battery Three .. 14.1.33
Tury Four out of prmt
Fentherwe!ght Portable Four 5.33
Q.P.P. Three-Four. . 4 8 33

Alpha Q.P.P. Three

Ferrocart Q.P.P. Hx-Mag 3
Three b g 4.
Suapersonic Six L 4.
Beta Universal Four 15.4.33
A.C. Twin .. 22433
belectone A C: Rndiogmm Two .. 29.4.33
A.C. Fury Four .. 2% .. 252338
R‘ldlopa\ Class B Four 27.5.83
Three-Valve Push-Pull Detector
Set 5 4.3.33
Double-Diode Tnode Three 10.6.33
Three-Star lNlcore 24.6.33
D.C. Ace .. L o8 15.7.33
Superset .. = -~ 19.8.33
Auto-B Three 19.8.33
All-Wave Two 10.8.33
A.C. Three 16.9.33
Premier Super 23.9.33
Experimenter’s Short«-que Thrée 23.9.33
.-D.C. Two N .10.33
All-Wave Unipen . 14.10.33
F.J.C. 3-valve A ye. (Transfer
Print) 2 .11.33
Luxug A.C Superhec . 14.10.33
A.C. Quad pa 2.12.33
Bixty-Shilling Three, 2.12.33
Nucleon Class B. Four 6.1.34
Fury Four Super . .. 271.34
A.C. Fury Four Super . ... 10231
Leader Three 06 - 10 3.34
D.C. Premier 31.3.34
A.C. Leader 74.34
Atom Lightweight Portable 2.6.34
Ubique LB 28 7.34
l‘ou:—lmnac Super- Mag Two 11.8.34
Summit Three od 0o 18.8.34
Armada Maius Three 4o 18.8.34
Midget Short-Wave Two 15.9.34
Al-Pentode Three . 22.9.34
£5 Superhet Threo 27.10.34
A.C. £5 Superhet Three 24.11.34
D.C. £5 Superhet Three 1.12.34
Hall-Mark Three . 8.12.34
F.J. Camm’s Unlverml £5 Super-
het . 15.12.34
AC. HulIMark - . .. 261.35
Battery Hall-Mark 4 A4 aa 2.2.35
Universal Hall-Mark 9.2.35
Hall-Mnrk Cadet .. 23.3.35
Camm’s Silver Sonvenit
(All-Wave Three) 13 4.35

PW14
PW15
PW16

PW49

AMATEUR WIRELESS AND WIRELESS MAGAZINE.

‘CRYSTAL SETS.
Blueprints, 6d. each.
Four-station Cr sstal Set ..
1934 Crystal 8
150-mile Crystal Set
STRAIGHT SETS.

One-valvers : Blueprints, 1s. each.
B.B.C. One-valver o0 Out of print
B.B.C. Special One-valver OQut of print
Twenty-station Loud-speaker

One-valver (Class B) Out of print

Two-valvers : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) Out of prlnt

Out of print
oo 4.8.34
Out of print

Full-volume Two (8G.-Det. Pen) 17.6.3:
Iron-core Two (D, Trans) Out of prmt
Iron core Two (D, QPP) .. 12.8.33

B.B.C. National Two with Lucerne
Coil (D, Trans)
Big-power Melody
Lucerne Coil (SG, Trans)
Lucerne Minor (D. Pen) Out of print
Family Two (D, Trans) Out of print

Three-valvers : Blueprintz, 1s. each.
L8 Radiogram (D, R Trnns) Out of print

Two with

Battery Ogerated.

AW427
AW444
AW450

AW344
AW387

AW149

AW3s8
AW392
AW395
AW396

Out of print AW3774
Out of print AWS838A

AW426
WM278

AW343

These blueprmts are full-size. Copies of appropriate
issues of “ Practical Wireless,”’ * Amateur Wire-
less”’ and of ¢ Wireless Magazme ?’ containing
descriptions of these sets can in most cases be
obtained at 4d. and 1s. 3d. each, respectively, post

paid. Index letters *“ P.W.” refer to ‘ Practical
Wireless ’* sets,  A.W. referto “ Amateur erc
less ’’ sets,and “ W.M." to * Wireless Magazine "’
sets. Send, preferably, a postal order (stamps over
sixpence unacceptable)to * Practicaland Amateur

Wireless ’’ Blueprint Dept., Geo. Newnes, Ltd K,

8-11, Southampton Street, Strand, W.C.2
New Regional Three (D, RC,

Trans) . 25.6.32 AW349
Class-B Three (D, Trans, ‘Class B) 22.4.33 AW386
New . Britaln’s Favourite Three

(D, Trans, Class B) . 15.7 33 AW304
Home-built Coil Three (SG D,

Trans) .14.10.33 AW404
Fan and Fumlly Three (D Tmns, .

lass B) . ..25.11.33 AW410
£5 58, 8.G.3 (SG, D, Trans) 2.12.33 AW412
1034 Ether Searcher : Baseboard

Model (3G, D, Pen) .. 20.1.34 AW417
1034 Ether Seareher, Chassis

Mode! (3G, D, Pen) .. 3.2.34 AW419
Lucerne Ranger(SG D, Truns)Outof print AW422
Cossor Melody Mdker with Lucerne

Coils " Out of print AW423
P W.H. Mascot with Lucerne Cotls

(Det. R.C. Trans) 3 17.3.34 AW337A
Mullard Master Three with

Lucerne Coils .. Out of print AW424 4

| Pentaquester (HF, Pen, D, Pen).. 14.4.34 AW431
£6 bs. Three: De-luxe Version

(8G, D, Trans) . 19.5.34 AW435
Lucerne Stralghc Three (D RC,

Trans) . . Out of print AW437
All-Britain Three 'HF‘ Pen, D, Pen) Out of print AW148
** Wireless League ** Three (HF

Pen, D, Pen) 3.1.34 AW451
Tmnsportable Three (3G, D, Pen) ont ofprlnt wM271
Muiti-Mag Three (D, 2Trnns) Outofprlnt ‘WH288
Percy Harns Radiogram (HF, D,

Trans) .. A 32 WM294
£6 68. Rudlogmm(D RC Tmns) Apr ‘33 WM318
Stmple-tune Three (SG, D, Pen) .June’33 WM327
Tyers Iron-core Three (SG, D,

"Pen) . July’33 WM330
C.-B Three(D LF ‘Class B) Out of prlut. WM333
Economy-pentode "Three (SG, D,

. Pen) . Oct.’33 WM337
All-wave Three (D, 2LF) - Jan. 34 WM348
“W.M.” 193¢ Standard Three

(8G, D, Pen) . .. Out of print WM351
£3 3s. Three (8G, D Trans) ..Mar. ‘34 WM354
Iron-core Band-pass Three (SG,

QP21) June’84 WHM362
10‘35 £6 6s. Bnttery "Three (SG D

. Oct. 34 WM371
Gmdunting to a Low- frequency

Stage (D, 2LF) .Jan.'33 WM378
Four-valvers : Bluepnnts, 1s. sd each.

65/-Four (SG, D, RC, Trans) Out of print AW370

“A.W.” Ideal Four (2SG D, Pen) 16.9.33 AW102
2 H.¥. Four (28G, D, Pen) Out of print AW421
Crusaders AV.LC 4 (2 HF, D,

QP21) 18.8.34 AW445
(Pentode and Class-B outputs for

above : blueprints 6d. each) 25.8.3¢ AW44HA
Quadradyne (28(} D, Pen) Out of prmt. WM273
Calibrator (SQ, D, RC Trans) Oct. '32 ‘WM300
Table Quad (8G, D, RC, Trans)Out of print WM303
Calibrator de Luxe (8G, D, RC,

Trans) Apr.’33 WM316
Self-contained Four 8G, D LF

Class-B . '33 WM331
Lucernest.rmght Four (SG, D, LF

Trans) ; Oui of print  WM360
£5 bs. B'lttery Four (H D,

F . Feb.’85 WM381
Standard Four-valve Shorb-wuvcr Mar '35 WM383
The H.K. Four Mar. '35 WM384
Five-valvers ; Blueprints, ls 6d. each.

Super- qualltv Five ("HF D, RC,

Trans) . May’33 WM320
New Class-B Five (SG, D LF.

Class-B) . . Nov.'33 WM340

Class-B Quadmdyne 2 SG D, LF

Class-B, Dee.’33 WHM34i4
1935 ‘iuper Flve (Bnttery Supcr-

het) .Jan.'35 WM379

Ma'ns Opera!ed,

Two-valvers : Blueprints, 1s. each.

Consoelectric Two (D. Pen) A.C. 23.9.33 AWL03
Economy A.C. Two(D. Trans) A.C. Out of nrint W286

Three-valvers : Blueprints, 1s. each.

Home-lover's New All-eleetric
Three (SG, D, Trans) A.C. ..

S.G. Three (S(x D, Pen) A.C.

AW383
AW390

A.C. Triodyne (SG, D, Pen) A. C AW30D
A.C. Pentaguester (HF Pen, D,

Pen) A.C. - 0q .. 23634 AW439
D.C. Calibrator (SG, D, Push-pull,

Pen) D.C. uly '33  WM32¢
Simplicity A.C. Radlogmm (SG

D, Pen) A.C. Oct.’33  'WM338

| Six-guinea AC/ DC Three(HF Pen,

D, Trans) A.C./D.C. July '34 WM304
Mantovani A. C Three (HI‘ Pen,

D, Pen) A . Nov.'34 WMB374
Four-valvers : Blueprmls, 1s. 6d. each.

A.C. Melody Ranger (3G, DC, KC,

Trans) A.€. Out of print AW380
AC/DC Stralght A Y4 (2 HF, D,

Pen) A.C./D.C 8.9.34 AWi46
A.C. Quadradyne (2SG D Trans)

A.C. Out of print WM270
Al Metal Four ("SG D, Pen) AC. July’'38 WM320
WM. AC/D.C. Super Four .. Feb, '35 WM382
Harris Jubilee Radiogram .M ay '35  WM386

SUPERHETS.
Battery Sets : Blueprints, 1s. 6d. each.
1934 Ceutury Super B .. 91233 AW413
Super Senior Out of print  WM256
1932 Super 60 Out of print WM269
Q.P.P. Super 60 .. Apr.’33  WM319
‘‘ W.M.” Stenode .. ct. '34 WM373
Modern Super Senior Nov. '34  WM375
Mains Sets : Blueprints, 1s. 6d. each.
1934.A.C. Century Super, A.C. .. 10.3.34 AW425
1932 A.C. Super 60, A.C. .. Out of print WM272
Seventy-seven Super A.C. Out of print  WM305
‘‘“W.M.” D.C. Super D.C. . May'33 WM321
Merrymaker Super A.C. . Dee.'33 WM345
Heptode Super Three, A.C. . May'34 WM359
og W M. Rndlogmm Super, A. C July ‘34 WM366
‘“ W.M.” Stenode, A.C. . Sep.'34 WM370
1935 A.C. Stenode. . . Apr.'35  WM385
PORTABLES.
Four-valvers : Blueprints, ls. 6d. each.
General-purpose Portable (3G, D,

R.C., Trans) ut of print  AW351
Mldget Clnss B Portable (SG .

LF, Class B) 20.5.33 AW389
Holiday Portable (SG, D, LF,

Class B) .. oo - . 1.7.33 AW393
Family Portable (HF, D, RC,

Trans 229034 AWH47
Town and Country Four (SG D

RC, Trans) May 32 WM282
Two H F. Portable (2 SG D,

QP21) . June’34 WM303
Tyers Portable (S(}, D, 2 'l‘rans) Adug.'34  WM367
SHORT-WAVERS. Battery Operated.

One-valvers : Blueprints, 1s. each.

S.W. One-valve . .. Out of print AW320
8.W. One-valve for Amerlca Out of prmt. AW420
Roma Short-waver 5 11.34 AWL562
Two-valvers : Blueprints, 1s. each.

Home-made Coil Two (D, Pen) .. T14.7.3%8 AW440
Three-valvers : Blueprints, 1s. each,

World-ranger Short-wave 3 (D

R.C, Trans) . Out of print AW355
E\perimenter 3 5- metre Sct (D

I'rans, Super-regea) . 30.6.34 AW4S83
Experimenter’s Short-waver . Jan. 10,'36 AW463
Short-wave Adapter . Dee. 1, ’3%8 AWA456
Superhet. Converter . Dec. 1,°34 AW4B7
Four-valvers : Blueprints, 1s. 6d. each,

“ A.W.” Short-wave World Beater

{HF Pen, D, RC, Trans) . 2.6.34 AW436
Empire Short—wuver (SG, D, RC,

Trans) .. 50 .. Mar.’33 WM318

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

Pen) A.C. 10.11.3¢  AW453
WM. Bnnd-spread Short-waver

(D, Pen) A.C./D ., Ang. 3¢ WM368

“W.M.’’ Long- wave 'Converter .. Jan. '35  WM380
Three-valvers : Blueprints, 1s. each
Emigrator (3G, D, Pen), A.C. Out of print WM352
Four-valvers : B|uepnnts, 1s. 6d. each.

Gold Coaster (SG RC Trans)
AC. Aug.'32  WM292
. Jan.5'35  AW462

Trickle cnargcr
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Bennett Television Equipment
CCESSORIES for the construction of
efficient television apparatus are
illustrated below, and these are products of
the Bennett Television Company. The
viewing tunnel, shown in the centre of the
group, is a sturdily-constructed piece of
apparatus, utilising multi-ply board for the
central unit and having a tunnel of stout
metal finished in a matt surface, thus

excluding all reflections and preventing
difficulties arising from light rays striking
the lens. Stout metal standards are affixed
to the base of the apparatus to enable it
to be mounted firmly. On the right of the
group may be seen the simple lens-mounting
device, wherein the bi-convex non-distort-
ing lens is held firmly, but may be removed
in an instant if desired for cleaning purposes.
To enable a suitable motor to be mounted
with speed control resistance, etc., the
stout bracket on the left of the group is
supplied by the same company, and these
pieces of apparatus are supplied as a com-
plete kit for those who wish to obtain all
Bennett parts. The Single-lens Viewing
Tunnel retails at 10s. complete with a 4in.
bi-convex non-distorting lens, and the
complete kit—including the tunnel—costs
70s. In addition, an interesting handbook
is obtainable from the company for 1s. and
will prove valuable to those who wish to
take up this new branch of radio.

Another Mullard Valve Modification
E are interested to learn that Mullard
have recently modified their A.C.044
triode output valve. The characteristics
remain unaltered, but the electrode assem-
bly has been further strengthened, and the
electrodes are firmly held in position by a
mica spacer fitting inside the new domed
bulb with which the A.C.044 will in future
be supplied.

One important result of the change in
design is that the dimensions of this valve
have been appreciably reduced—from 164
x 67 mm. to 150 x 50 mm.—which means
a saving in the overall height of just over
half an inch,

Items from the Bennett Television kit which is reviewed above,

Our readers hardly need to be reminded
that the A.C.044 is a triode output valve
having a maximum anode dissipation of
12 watts. The heater rating is 4 volts
at 1 amp. with a maximum H.T. of 250
volts. Under normal conditions the anode
current is of the order of 48 m/A with G.B
of 29 volts. The A.C. power output is 2.7
watts and the optimum load 2,500 ohms.
It is, of course, fitted with the standard
four-pin base, and
the priceis 16s. 6d.

Telestat Cable

FURTHER

interfer-
en ce-eliminating
device has been
received from
Messrs. Ward and
Goldstone, who,
as already re-
ported in these
pages, now have
a most exhaus-
tive range of
apparatus de-
signed for wuse
with  broadcast
and short-wave
receivers for the elimination of interference
arising from man-made static. The new
device consists, of twin cable, in outward
appearance resembling the ordinary heavy
single wire cable used for house-wiring and
similar purposes, but internally it employs
two single wires, each separately insulated,
and passing down separate channels in the
rubber covering. When using doublet,
di-pole and other similar types of short-wave
aerial systems it is necessary to use a twin
feeder to the receiver, and this cable will be
found ideal for the purpose. The cable
costs 6d. per yard and will be found very
efficient for the purpose for which it is
designed.

Measuring Instruments

NO experimenter can conduct tests,

ete., without the use of a mea-
suring instrument, and in these days
there is no excuse for not possessing
a really good instrument. Although
the amateur can construct a multi-
purpose meter with the aid of a sim-
ple low-reading milliammeter, there
are a number of instruments which
cannot be so constructed, or which
are better obtained in a ready-made
form in view of the accuracy which is
desired in that type of instrument.
Electradix Radio (Lesliec Dixon and
Co.) have a most exhaustive range of
measuring instruments of all types,
including micro-ammeters, battery-
capacity indicators,  voltmeters,
milliammeters, etc. Prices range from
5. 6d. up to £5 and more, and from
this wide selection it is possible
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to choose a meter for practically any
purpose. Readers who are interested should
write to the above-mentioned company
for a copy of the leaflets, Specification No.
102 (moving-coil instruments) or Specifica-
tion No. 103 (moving-iron instruments).

Epoch Loud-speakers

MONGST the range of speakers manu-
factured by the Radio Development
company, the 20C Alni models are of par-
ticular interest. In the past, where ordinary
cobalt magnets have been fitted, if a good
flux density was to be obtained a magnet of
somewhat large proportions was necessary.
The magnets used in these models, however,
are of special composition, and it is possible
to introduce a magnet of very small
physical dimensions with a high flux density.
Furthermore, a more permanent magnet is
obtained, and it becomes possible to con-
struct really small speakers highly suitable
for use in portable equipment, without loss
of efficiency. The Epoch range includes the
famous Domino (energised) model which
handles up to 10 watts and is provided with
a 10in. interchangeable diaphragm. This
costs £9 5s. for the A.C.-D.C. model, and
at the other end of the scale will be found
the S.D. model (*“ Super Dwarf’’), costing
£1 3s. 6d.

New T.C.C. High-voltage Condensets

'HE increasing use of high-voltage
apparatus, such as is called for in
cathode-ray apparatus and public-address
amplifiers, has called forimproved insulation
and reliability in certain types of condenser,
and the Telegraph Condenser Company
have now developed some condensers in
which the dielectric comprises multiple
windings of pure linen rag condenser tissue,
impregnated in petroleum jelly, which isa
great improvement on the ordinary wax
impregnation. The jelly offers similar
advantages electrically to oil, but the use
of jelly removes the possibility of leakage
and ‘‘ creeping,” as no free liquid is used.
The condensers are filled with a specially-
prepared mixture, the basis of which is also
jelly, to allow satisfactory working under
tropical conditions, temperatures up to
140 degrees F. being permissible. The
metal case is hermetically sealed on all
sides and the terminals are a specially
designed moulded bush pattern. Type 111
is of the 1,000-volt D.C. working pattern,
and Fype 121B is of the 1,500-volt D.C.
working pattern, and the condensers are
non-inductive and available in capacities
from 0.5 mfd. to 10 mfds.

An Epoch Speaker with the new “Alni"’ magnet.
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LETTERS FROM READERS

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

One-valve S.W. Set

SirR,—I am interested in Mr. Stephen J.
Keen’s One-valve S.W. Set, and shall be
obliged if you can give me particulars
regarding the cost—complete with ’phones
and batteries, etc.—and instructions for
building it. I wish to say I have no
knowledge whatever of radio, though I
have been a regular reader of your paper

for over ten months.—E. C. Qo1 (Taiping,_

Federated Malay States).

[Perhaps Mr. Keen will get into touch
direct with Mr. E. C. Ooi, clo The Ayer
Kuning Rubber Estate, Taiping, Federated
Malay States.—ED.]

A D.C. “ All-wave Silver Souvenir *’ !
Str,—Noticing your last sentence on

page 119 of the April 13th issue of

PRACTICAL AND AMATEUR WIRELESS, since

I am still on D.C., I am naturally interested.

I have previously understood that the

D.C. demand is too small to justify publish-

ing a design—might it then be possible

to so adapt your A.C. set as it is, or other-
wise make it as a universal set 7—E. Kemp

(Worthing).

A.C. and Universal * All-wave Silver
Souvenir ”’
Sir,—1, along with

several other mem-

bers of the club to
which I belong, wish #
to thank you for !
your excellent new
receiver, the “ Silver

Souvenir,” but we . §
are not building
same as we are

waiting for the A.C.
and universal model.
This is what thou-
‘sands of constructors
have been waiting
for, and we all think }
it will be one of 3
the biggest hits for |
many -years.

Might we add a
suggestion that
when you have given
us the A.C.and uni-
versal model, you

. also give us a push-
pull circuit, the same
as with the wuni-
versal Hall-Mark Four with an output of
four watts.—E. F. A. (Parsons Green.)

A Reader’s S.W. Transmitting Station

* Sir,—I enclose a photograph (reproduced
on this page) of my short-wave transmitting
station, which may prove of interest to
a number of your readers.

The transmitter in the centre is a crystal
oscillator—neutralised buffer amplifier and
locked T.p.T.g. rig for 20 and 40 metres,
using a 7,168 ke/s crystal. In the fore-
ground is the microphone and amplifier,
with the modulator for the series modula-
tion system. The transmitter on the left
is for 80 and 160 metres, using a pentode
crystal oscillator and power amplifier, the
crystal frequency being 1,773 kefs. The
power supply is switched from one trans-
mitter to the other, and gives 80 watts

W

All letters must be accompanied

by the name and address of the

sender (not mnecessarily for
publication.)

The station holds the ¢ Worked All
Continents ”” and ‘ Worked the British
Empire ** Certificates.

Fifty-two countries have been worked,
and the station is licensed for every band
granted to British amateurs.—LESLIE
CooPEr, GSLC (East Molesey, Surrey).

Four-valve “ Straight”’ Set

SIr,—I think quite a large number of
your readers would welcome the suggestion
put forward by Ernest F. West, published
in your issuc of April 13th for a straight
set, 1 H.F., det., 1 L.F. and power output,
mounted on a flat baseboard. Such a
design would be useful not only for building
as a new set, but also for modernising
old sets, especially if it included iron-cored
coils and ganged condensers.—MR.
BripGer (Brighton).

“Trade Apathy”

Sir,—The experience of one.of your |

Edinburgh correspondents, related by Ther-
mion. in the April 13th issue, does not
coincide with my own personal knowledge
of the dealers of that city. To test the
accuracy of his statement 1 got a friend in
Edinburgh to pay a visit to three wireless

AT ®
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An amateur transmitting station, G5LC, operated by Mr. Leslie
Cooper, of East Molesey, Surrey.

shops which I named—two of the three
were able to supply the article in question !

Regarding his assertion that the assistants
in the wireless shops in Edinburgh had a
low standard of techmical knowledge, I
think I can assert that their standard is
at any rate comparable with that of any
other city. In fact a very large percentage
of them have commenced to study wireless
engineering in a systematic manner.

I do not dispute the very low standard
of technical knowledge displayed in wireless
shops throughout the country in general,
but I do maintain that it is wrong to level
the accusation in particular against Edin-
burgh  dealers.—ArrrEp T. FLEMING
(London, S.W.).

From a Reader in Nigeria
Dear * Tuermion,”—I would like to

for C.W. and 12 watts input for.telephony. | heartily applaud your remarks on dance
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bands in the issue of March 9th last, as
I am always driven into a frenzy of rage
when I .hear their idiotic signature tunes,
crooners, lyrics, etc. For some reason,
although some of the tunes are quite good
as tunes, the bands do not seem to be able
to get any life into them, and I have often
noticed that when Continental bands play
the same tunes they manage to get more
““go’’ into the tune. I am no musician
80 am unable to explain what I mean,,
but the effect is very noticeable.

In your article you praise the colour
code scheme for resistances, but personally
I consider this one of the most damnable
schemes ever conceived. What can be
simpler than a plain set of figures stamped
on the body of the resistance ?

You may be interested in a curious ex-
perience which I have had with a battery
catkin detector,- a triode. ~ The valve
has only been in use for two months and
has received good treatment, but has
recently taken to causing very bad crackling
and even refusing to function. On switching
off and then immediately switching on
again, the trouble appears to be cured.
Another trick it has is to suddenly cut
right out without the least warning, and
if I bring my hand within a few ‘inches of
the panel it starts working again. The
set is a 4-valve superhet short-waver, and
I have definitely established that it is the
detector which is at fault by replacing it
with another detector.

I have had the above set for about three
years and am very satisfied with it, as T
can get worth-while entertainment from
it at almost any hour of the day or night.
I always smile when the old question ‘* Are
short waves good entertainment ?»’ crops

Fmally, I would like to say that T find
your page easily the most interesting in
the paper, and hope that you will long
continue to give us such pleasant reading.
—C. L. WiLLiaMs (Gusau, N. Nigeria).

CUT THIS OUT EACH WEEK

(b4 g/
A— Lm
—THAT an mterfercnce-ehmlnator impedance-
matching aerial system has now been perfected
for use on all wavebands down to the very
short wavelengths, without switching.
—THAT the res:stance of the normal grid
circuits of valves in mains receivers should be
kept as low as possible in order to avoid hum
troubles.
—THAT the output from two valves in push-
pu:l is greater than double that of each single
valve,
—THAT when mixed couplings are used in
L.F. amplifiers, the :better coupling should
always be placed In the early stages.
~THAT a tapped choke may be used in a
pentode anode circuit for loud-speaker matching
purposes,
—'I'HAT wxre wound resustors may be made
L tive by doubling the wire and winding
as one so that the current Bows both ways and
thus neutralises the inductive effect.
—THAT in some cases existing resistors may
be converted into non-inductive components
by cutting the wire at the centre and connscting
* "the two sections in opposition.

A

The Editor will be pleased to consider articles of a
practical nature suitable for publication tn PRACTICAL
AND AMATEUR WIRELESS, Swuch 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 s enclosed. All correspondence
intended for the Editor should be addressed : The Edilor,
PRACTICAL AND AMATEOR WIRELESS, Geo. Newnes,
Ltd., 8-11, Southampton Street, Strand w.c.2.

Omng to Lhe rapid progress in the deswn of wireless
apparatus and to our cfforts to keep our readers in touch
with the latest developmenls, we give mo warranly that
apparatus described in owr columns is not the subject
of letters patent.
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OLUMBIA has certainly shown con-
siderable ‘enterprise by its prompt
issue of interesting records in

celebration of the King's Silver Jubilee,
for there are four new ones this month
following the delightful ** Scrapbook
record of last month, with its historic
characterisation of the year when our King
came to the throne.

It is fitting that a Jubilee record should
trace for us part of the musical history of
the King’s reign, and Columbia provide
us with a happy and tuneful survey of the
twenty-six musical comedies of the years
1910 to 1935, on Columbia DX679-80.
The tunes range from ‘“ Come to the Ball
(from ‘‘ The Quaker Girl ’) to “I’'m on a
See-Saw ** (from *‘ Jill, Darling’’) and are
played with capital continuity by Geraldo
and his Orchestra, supported by Miss Natalie
Hall and Monte Rey in the vocal refrains.

An ‘“Empire Pageant’> by Debroy
Somers and his Band, on Columbia DX681,
is virtually an Empire Cavalcade in tune
and song. The record opens with * Here’s
a Health unto His Majesty ! ”’ then, after
the airs of the British Isles, we go on to
Canada and India; indeed, we are taken
right round our far-flung Empire, with

melodies expressive of each country and

its national character.

‘““The Songs that Live for Ever ”

One of the best of new recording artists
is introduced in the person of Lance
Fairfax, on Columbia this month.

He has been signed up to record exclu-
sively for Columbia, and for his first record,
just 1ssued, he has sung ‘“ For Love Alone,”
together with a group of well-known ballads
collected under the title of “ The Songs
that Live for Ever.” The number of this
record is Columbia DB1523.

‘“ How the First Song was Born’ and
“The Moon was Yellow’ is Turner
Layton’s latest solo record—Columbia DB
1526. His famous partner, Johnstone,
joins him on another record in two popular
tunes—‘‘I've Got an Invitation to a
Dance >’ and *‘ The Object of my Affection
—Columbia DB1527.

Orchestre Raymonde Gems

The Orchestre Raymonde has established
a place for itself both on records and on
the air, and they give a superb performance
this month of Suk’s * Chanson d’Amour ”’
and Eric Coates’ ‘‘ By the Sleepy Lagoon,”’
on Columbia DB1519. These little gems
will increase the already high prestige of
the clever Orchestre Raymonde.

The astonishing realism so markedly
noticeable in recent Columbia piano records
is again to be heard in a remarkably fine
performance of Miss Ania Dorfmann in
Scarlatti’s “ Pastorale and Capriccio ” and
Mendelsschn’s ‘¢ Songs Without Words,”
No. 5 in F sharp minor on Columbia
DB1517. The ‘ Pastorale and Capriceio ”’
is a splendid example of the three hundred
or s0 works which Domenico Secarlatti
wrote for the harpsichord. Even on the
piano the delicacy and sweetness of the harp-
sichord composition are maintained. The

recordingis a supreme example of Columbia’s
advanced methods in this department.

A New Recordmg

Berlioz’s “ Symphonie Fantastique * was
among the earliest electric recordings, and
for so peculiarly scored a work it was felt
that a modern recording, with itz mastery
over problems that were then insurmount-
able, would be well received. -So Columbia
issue this month a brand new one that
occupies six 12-inch records, and which,
incidentally, is played by France’s famous
Orchestre Symphonie in an authentic
interpretation as Berlioz intended. A free
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album and a descriptive leaflet are given
with the six records.

Columbia arc providing admirers of the
late Peter Warlock’s songs with ideal in-
terpretations by Parry Jones. “ The Fox "’
and “Sleep” on Coluribia DB1521 form
the third record by Warlock’s acknow-
ledged exponent.

Following his sensational success \nth
his mouth organ in Ravel’s  Bolero,”
Larry Adler essays an even more dlfﬁcult
task. The weird ‘Fire Dance” from
Manuel de Falla’s ballet “ Love the
Magician,” is the last thing on earth one
would expeét to hear on a mouth organ,
simply because one cannot imagine this
fascinating barbaric tune—with its tricky
harmonics—ever being performed on a
mouth organ at all. There is no trickery,
every bit of the melody is there in its in-
strumental colours, the imitation of the
orchestral parts being extremely good. He
plays ‘ Caprice Viennois,” by Kreisler, on
the other side—Columbia DB1522.

AGAIN EXCLUSIVELY
SPECIFIED BY MR. CAMM

ASK YOUR
DEALER TGO

DEMONS E-PAT[- [ Y *suuronuu

A STENTORIAN l
TO-DAY !

Write for the new W.B,
Stentorian leaflet.

Steniorian Senior (PMS! 100 per cent. dust

protectien. Oversize cone.
Stentorian Standard (PNiS2)

Stenterian Baby (PMS8)

STENTORIAN

PERMANENT MAGNET MOVING - COIL

C.2. Sole Agents in LF.S.: Kelly and Sh\el Ltd 47, Fleet S!

“ As near perfection az I believe pere
fection possible,” said Mr. F. J. Camm,
after bis first test of the W.B. Stentorian.

The fact that he has consistently
specified ‘‘ Stentorians” for all his
important receivers since then, and has
now again chosen one for his A.C. “ Silver
Souvenir ”’ rece:vet, is evidence that in
his opinion the ¢ Stentorian’s”’ e
performance is still beyond all challenge.

It is significant that for over 95 per cent
of ‘ Constructor ”’ receivers published in
this country since its introduction, a W.B.
Stentorian has been specified either
exclusively or as author’s first choice.

-1

If you have mnot
heard the remarkable
exira volume W.B.
Stentorian’s exclusive
magnet brings to any
receiver ; if you have
not experienced the
amazingly vivid re-
production the unique
Whiteley speech coil

brings, you should
hear ome without
delay. Best of all,

try a Stentorian on
your own sef, and
listen to the differ-
ence it makes. Youm
will mever again he
satisfied with any
other !

SPEAKER
Whiteley Electrical Radio Co., Lid., Radioc Works (Technmical Dept.), Mansfield, Notts.
Sole Agentsin Sco{land Rndmvx sonL.td.,233,St. Vincent St.,Glasgow,

Dublin.



REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either because of non-compliance.
with our rules, or because the pointraiscd 18 nol of
general interest,
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-G, D. W. (Catlord), Would suggest careful checking
of wiring, especially of the coils. The set is obviously
unstable, and from your remarks concerning tuning is
not wor,iug on both wavebands.

H. W. S. (Bournemouth). The use of the condenser
in question would make no difference to the output.
Whatreason have you in mind for using the condenser ?

B, E. H. (Hants). Regret cannot supply trans-
mitting details. You must have licence for this, and if
you do not possesssufficient knowlcdge to erectreceiver
you will be unable to obtain licence.

E. A. L. (Catterick). The AN Pentode Three did not
employ a transformer, but an auto-transformer
ca)able of various ratios according to the method of
counnection.

S. A. R. (Kilburn).—We regret the only details we
have of a one-valve portable onthe lines you sot out is
the Wrinkle given on page 40 of our issue date:d March
81st,1934. This used the 4 G.B, batteries in series for

H.T.

B. McG. (Cumberland). Tt is not our practice to give
editorial comments until specimens have been sub-
sitted fortest. We have been unableto obt:insamples
from the manufacturers, and regret, therefore, that
we cannot test the new tuning coil to which you refer
until such a sample has been submitted.

T. H. (Newcastle). We think the cofl in question
could be used in the manner outlined by you, but would
suggest that you commuuicate with the manufacturers
to confirm the fact.

. A. E. mtL. (Hendon).—Regret cannot give you the
data you ask for. We do not know the connections of
the commarelal receiver, nor do we recognise the
reference number of the Ekeo eliminator you give.

L. A. (Hayerfordwest). As you are not using the
spe- ified eoils you may have mistaken the connections,
anl we can only advise you to check the circuit eare-
fully. usi.z the coil makers' diagram sheets in con-
jun- tion with the pubtished circuit of the Fury Four.
Back numbcers cost 44d. post free from this office.

J. E. J. (Southampion). We cannot quite grasp
your idea. Ordinary push-pull does not require a
driver, and a Class B output transformer or choke
would not be of low impedance. The make-up of the
drivertype of transformer is not the same as a straight
push-pull transformer. Do you want ordinary push-
pull, or Class B ?

T. H, (Oldham). You will probably find it worth
while to short-cireuit the series-acrial condenser on
loug waves. Yonr coil may not be suitable for this
particular receiver.

H. P. (Sutton). Connections in queztion are: 8 to
grid condenser and yuning condenser ; aerialto1 or 2;
switch contactsto 3, 4 and earith; 2to earth; 6 and 7
toreaction condenser and anode, or reaction condenser
and earth.

R. G. D. (5.€.14). Obviously some intermittent
break is present, but as it is a commercial receiver we
would advise you to take it to a service agent or back
to the makers.

H. G. (Earlswood). Cannot give definite advice
without circuit details, Suggest youn follow the scheme
outlined in AC/DC Two, using the same heater wiring.
This is prolably your trouble. B

J. €. (Plymouth). e regret there is no hook on
volume. We would suggest you read the various
articles on the subject which have appeared in our

ages.
- G. R. B. (Colchester). Would suggest you study the
recent arcicle on pick-up and instability.- If the
circuitz are not accurately ganged, you will hear
stations at two or more places on the dial.

H. P. T. (Hucknall). You must not carry out any
transn.ittir g experiments until you hold the necessary
lieence. Read the article on the subjeet in the Be-
ginnery' Supplement last week.

J. F. (Orumsna). Orlinary battery-receiver faults

'PRACTICAL AND -AMATEUR WIRELESS

1wy be traced with a cheap meter, hut it always pays
to obtain a good instrument, as it would then be
useful on a maing receiver or with a mains H.T.
battery eliminator, The firm in question supply all
the necessary pnr}s for making the H.T. battery.
We do not advise any departure from the published
specification.

B. 8. (S.E.18). We regret we have no blue prints
of public address amplitiers. Messrs. Leslic Dixon,
of Upper Thames Street, can supply various types of
microphone.

A. W. B, (Swindon). A frame aerial is used instead
of a tuning coil and we would therefore recommend
an indoor type of aerial. (an you run a wire inside
the roof, round a room or along a passage ? Try ex-
perimente with cach type, regarding length, bends,
ete., in order to find the most suftable. 1n general,
no twists or Lends should be made unless absolutely
unavoldable.

H. H. (Dalston Lane). Obrviously trouble is due to
mnzins unit, but may arise from incorrect value of H.T.
op the detector valve.

S. E. (Newton), Your trouble is probably due to vhe
fact that you ar» unused to the pentode tone. Use
a toue corrector circuit across the loud-speaker.
A .01 condenser in series with a 10,000 ohm resistance
joined across the L.8. terminals will probably be useful,

R. K. (Dewsbury). You may not he able to use
the speaker as It is necessary to energise the field, and
as this has a resistance of 2,500 ohms there will be a
considerable voltage drop. A circuit diagram or
details will be necessary before we can advisedefinitely.

H. V. T.(Chingterd). Obviously there iz somescrious
fanlt in the receiver, but we cannot diagnose it until
you have experimented a little more and endeavoured
totrace the trouble. A meter will probably be useful
in tracing the fact that the valves are in order, but
careful checking of the wiring will be neccssary for
the coils, Write us agaln if you cannot get any
signals.

L. C. E. (Abertitlery). Unitshould be quite suitable
for your set, without alteration.

J. P. (Hanwell). The only improvement to the
circuit would be to use a pentode valve in the output
stage. You would, however, have to guard against
overloadiug this valve on the local. A betterarrange-
ment wouid be to rewire the circuit to usc an H.F.
stage.

g'e D. (Rotherham). You will not damage your
valve with the voltages .you mention. The values
are correct, but the best is not being obtained from
the set and more H.T. and G.B. should be applied if
possible. This will give louder signals and much
better quality.

N. P. (Thornton Heath). Tt iz not pcssible to give the
details you ask for, without knowlirg the size of the
foriner, tuning capacity, etc. A sct of coi's could be
made to cover any wave-band, and for a range from
10 metres, a former of lin. would be most suitable.

W. P. (Chatham). Regret we have-never heard of
the valve you mention.

K. C. B. (Foikestene). The * Wireless Constructor's
Encyclopedia ”’ deals with all the points you
mention, therefs 1 o other book which explains them all,

R. H. (Hertfora). The A.C. Fury Four is the

nearest receiver which uscs the parts you set out, but

it does not employ all of them, and certain additional
parts would he required. —

T. E. (Hove). From your remarks the circuit is
not functioning, and the A.V.C. grrangements should
be carefully checked.

E. K. (Clontart). Your circuit is not fupetioning

correctly, and wrong values of voltage are in use in
the H.F. stages. Cannot give further details without
a diagram and values, ete. The whistle is in order,
as the H.T. is at maximum until the valves are fully
heated. A delay-switch would avoid the difficuity,
although when correctly wired you should not ex-
perience this trouhle.
* C.C.1590. Writetothestations which you receive,
and they will generally send veriflecation. Addresses
may be obtained from the "* Amateur Call Book,”
which costs Bs. from F. L. Postlethwaite, 41,
Kinfauns Road, Goodmayes, Essex,

S. W, (Kingston). Would suggest that H.T. applied
to the detector is too high, or H.F. chokels defective.
Examine both points,
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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 {ssue,

WHITSTABLE SHORT-WAVE CLUB
\Y ILL any readers in Whitstable, Tankerten, and
Distriet who are interested in short and ultra-
short-wave work, and are desirous of helping the
cxisting small band of membersin the distriet to make
a suceess of the club, please communicate with the
secretary, W. Crosland, * Griz-Nez,”” Queens Road,
“Tankerton, Kent ?

"THE RADIO, PHYSICAL, AND TELEVISION

SOCIETY -
AT the meeting of this society held at 72a, North

End Road, West Kensington, on Friday, April
12th, a Lantern Lecture on ‘‘ The Romance of the
Post Office’” was given by Mr. E, G, Nurse. The
lecturer described how the Pcst Ottice had graduaily
evolved itself from the variqus private letter-carryirg
concerns which had exi-ted since the beginning of the
Roman Empire. Slides were shown of modern
travelling Post Offices which contrasted strangely
with the oid mai! coaches.

Also, there were slides dealirg with the Radio
and Telegraph section of the G.P.O0. Among these
slides. were pictires of the stetion at Rugby which,
the lecturer said, cost £500,000 to build. 'The experi-
mental research station at Dollis'Hill was the subject
of several further slides—M. T, Arnold, Assistant
Hon, Sce., 12, Nassau Rd., Barees, 8.W.13.

SHORT-WAVE CLUB FOR STRATHAVEN
T is the intention of a few enthusiastic short-wave
fans to form a short-wave club in the Strathaven
district, and interested readers residing in the locallty
are invited to get in touch with Mr. Wm. L. Howat,
11, Kirkland Park Avenue, Strathaveu, Lanarkshire.

INTERNATIONAL DX’ERS ALLIANCE
HI April meeting of the London Chapter of the
International DX'’ers Alliance was held on
Tuesday, April 16th, at the Checquers Restaurant,
Essex Street, Strand. This month, by courtesy of
the Post Office, visits have been paid to the Inter-
national Telephone Exchange at Faraday House, and
to the Post Office Research Btatjon at Dollis Hill,
Future visits include the Battersea 1’ower Station
on May 17th and the Post Office Radio Research
Station on May 27th. Any reader .who would care to
accompany us on either of these visits shouid get into
touch with Mr. H. M. Blaber, 9, Stanton Road, London,
S.W.20.

A short-wave contest commenced on May 1st, the
medium-wave contest finishing next August. A com-
ponent exchange club has recently been formed, and
shonid prove very popular. The next meeting of the
chapter, to which readers are cordially invited, will
be held at the Chequers Restaurant on Tuesday,.
May 21st, at 8 pm.—Amold G. Ward, Publleity
Manager, 59, Balaam Street, Plaistow, L.13.

SLADE RADIO

AT a meeting of this society on Thursday, April 11th,
L Mr. Cape gave an illustrated lecture, the title of
which was *‘The Electrification of Palestine.” The
subject was full of exceptional interest. It dealt with
a combination of civil engineering, technical engi-
ncering and clectrical engineering. Slides were shown
of Palestine and the surrounding district, both before
and after the clectrification. The Immenseness of the
schemes, and the improvement effected, was perhaps
the most arresting feature of the address.

On Thursday, April 18th, one of the society’s
famous junk sales was hekl, during which time many
components, some of which had exchanged hands
before, were seen again and knocked down to various
members of the soclety. Mr. Chilvers once again acted
ag auctioncer.— Hon. Secretary, Chas. Game, 40,
West Drive, Heathficld Park, Handsworth, Birming-
ham.
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AN EARTH-ROD ©® TIMES BETTER

one,six chances to one that you earth
in ground with efficient conductive
properties. A great improvement
on rigid earth-rods. Awvailable at

Do not let faulty earthing ruin
your enjoyment of the forthcoming
Jubilee broadcasts. Get a
YSPREAD-BURY” and forget your

earth. Six spreading contacts in all stores and radio dealers.
- L4
200% GREATER EARTH CONTACT!
WRITE FOR FULL DETAILS TO DEPT. S.B.1.
Z. ELECTRIC LAMP & SUPPLIES C€O., LTD, LONDON,; W.l.

21, ,NEWMAN STREET;,
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LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

If a postal reply is desired, a stamped addressed envelope must

be enclosed. Every query and drawing which is sent must bear the name

s’

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 difficultics
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret 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. -

(8) Suggest alterations or modifications to
commercial receivers.

(4) Answer querles 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
pame and address of the sender.

) -
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Amplifier Not Working Properly

¢“T1 have built a mains amplifier with
350 volts 120 m.a. H.T. The first valve is
MH4 R.C. coupled to AC/P fed into two
PX.4s in push-pull. The amplifier works
well, but I am certain that I do not get
the maximum output, either on radio or
records. The bass response is mnot good
although high notes are good. I have
measured the voltage at all points under
load and they are correct—also the bias,
which is correct. If you can help me I
shall be extremely grateful.”’—J. N.' F.
(Dover).

We regret that it is not possible to state
why you are getting a weak output from
your amplifier, although we presume that
you are not expecting too much from the
output. This should be approximately
6 watts, which is quite a loud signal.
However, if you can send us a sketch of the
circuit (preferably in theoretical form) we
shall be pleased to examine it and endeavour
to locate the cause of the trouble. We
would suspect the bias -eircuits—either
the by-pass condensers being of too small
capacity, or lack of decoupling resulting
in feed-back in this particular part of the
circuit.

'Phones and A.C. Receiver

‘“ Would you please tell me how to con-
“nect a pair of headphones (2,000 ohms) to
a mains (A.C.) receiver ? I have heard tales
of shocks and burnt-out windings, so that
although there are sockets for an extra
speaker T am afraid to connect them. Also
could you tell me where I can obtain a diode
(battery) for detection purposes, and the
approximate cost.”’——A. J. V. (Tonbridge).

It would, generally speaking, be unsafe
to connect the ’phones direct in the anode
circuit of the output stage of an A.C.
mains receiver. If, however, the extra
L.S. sockets are connected to form a filter

and address of the sender.
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.

Strand, London, W.C.2

output, that is, using the existing speaker
as a choke, we see no harm in using the
’phones at that point. A safeguard may
be adopted by connecting a 2 or 4 mfd.
fixed condenser between each lead of the
’phones and the L.S. sockets. No signals
will be obtained however with this scheme
if the sockets are connected in the anode
circuit. An ordinary triode may be used
as a diode by connecting together grid and
anode. A battery diode is manufactured
by Messrs. Cossor and is known as type
220 DD, the cost of the valve being 5s. 6d.

Fitting a Volume Control

‘“I have a two-valver, and I am anxious
to fit a volume control. What is the best
method of doing this ? ’—R. G. (Rothesay,
Bute)

We presume that you are using an L.F.
transformer”for coupling, and the simplest
form of volume control would consist of
a potentiometer connected across the
secondary of this. Join the two secondary
terminals (marked IS and OS or G, and
GB, according to the make of the trans-
former) to the two outside terminals on the
potentiometer, and disconnect the lead at
present joined to the grid terminal of the
L.F. valve. This terminal should then be
joined to the centre terminal on the poten-
tiometer. The most suitable value for the
control will probably be about 500,000
ohms, although a great deal will depend
upon the make of the transformer.

D.C. Unit on A.C. Mains

‘T have a D.C. H.T. unit, giving various
outputs at 15 or 25 m.a. I wish to convert
this for use on 230 volt A.C. mains, I
require a maximum output of 150 volts at
25 m.a. Could this be produced by merely
adding a transformer and rectifier, and if
so, what rectified output would be necessary
to give the required voltage and current
after .passing through the D.C. unit ? >—
R. J. (Edinburgh).

The simplest solution to your problem is
to supply your D.C. unit with a rectified
output equivalent to that formerly obtained
from your mains. For this you will need a
transformer and rectifier, the H.T. 8
probably /proving most suitable. This
delivers a smoothed output of 250 volts,
60 m.a. and there are probably tappings on
the input to your D.C. unit to adjust it
for various mains voltages up to 250 volts.
A morc efficient scheme would be to
dismantle the D.C. unit and utilise the
choke and smoothing condensers in the
construction of a really good A.C. unit,
providing at the same time for heater
supplies for indirectly-heated A.C. valves,
and a maximum outnut of 250 volts, so

Send your queries to the Editor, PRACTICAL
, 8-11, Southampton Street,

that at some future date a change to all-
mains wor!gng could easily be carried out
without additional expense.

Using a Directly-heated Pentode

I have a home-made straight three
A.C. set. The last valve is an I.H. pentode
which has been in use for some considerable
time. 1Ihave a spare directly-heated pentode
which I should like to use instead of the old
one. Could I change these round, and
would it be safe to use the D.H. pentode
with two LH, valves, obtainilig their low
tension from the same source? I have one
filament tapping for the set on my present
mains transformer.’*—D. W. S. (Salisbury).

There would be no difficulty about the
proposed change, the D.H. pentode simnply
being plugged into the socket at present
occupied by the I.H. pentode. The only
difficulty you may encounter, and which is
not shown in your proposed sketch, is
automatic bias. With the I.H. valve you
may have used a resistor in the cathode
lead, but this will not apply bias to the
D.H. valve. Therefore, the biasing resistor
must be inserted in either the H.T. negative
lead, or in the centre-tap lead from the
filament or heater winding. If you send
a sketch of the remainder of your receiver
(if this point is not clear to you) we will
indicate the appropriate position.

A Reaction Problem

‘“I have a receiver on similar lines to the
Hall-Mark III-—home-made and run from
a D.C. mains unit. Reaction is not so
good (differential), and if I touch the set
screw the set oscillates, and I have to turn
it down. Of course, this only happens when

"I touch the screw, and it is all right when I

take my finger off.”’—B. B. (Aldershot).

The trouble is no doubt due to the
manner in which the differential reaction
condenser is wired. The set-screw is in
contact with the moving vanes, and no
doubt you have connected these to the
anode of the detector valve. This causes
the oscillation when you touch the screw
which. amounts to touching the anode.
Change round the connections so that the
moving vanes are earthed, connecting one
end of the reaction winding to earth and the
other end of that winding to one set of
fixed plates. The other set of fixed plates
should then be joined to the anode of the
detector valve. Do not omit the .0002
mfd. fixed condenser between anode of the
detector valve and earth.

¥
i The coupon on Page 228 must ke
: attached to every query.
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face type andfor capitals are
charged double this rate (minimum charge
3/- per paragraph). Display lines are
charged at 6/~ per line, All advertisements
must be prepaid. Radio components adver-~
tised at below list price do mot carry
manufacturers’ guarantee. All communi-
cations should be addressed to the
Advertisement Manager, “ Practical and
Amateur Wireless,” 8, Southampton
Street, Strand, London,

PREMIER SUPPLY STORES

ANNOUNCE a City Braneh at 165 and 165a, Fleet
Street, E.C. (next door to Anderton’s Hotel), for
the convenience of callers; post orders and callers to
High Street, Clapham.
OFFER the Following Manufactorer’s New Surplus
Goods at a Fraction of the Original Cost ; all
goods guaranteed perfect; carriage paid over 5/-,
under 5/- postage 6d. extra ; LF.8. and abroad carriage
extra ; orders under 5/- cannot be sent C.0.D. ; please
send for tllustrated catalogue, post free.
REMIER SUPPLY STORES Announce the Pur-
.. chase of the Complete Stock of a World-Famous
Continental Valve Manufacturer, all the following
standard wmains types, fully guaranteed, 4/6 each.
HL, L, Power. High, Medium and Low Magnification
Screen Grid. Variable-mu Screen Grid; 1, 8 and 4
watt A.C. output, directly heated Pentodes; 250-volt
60 ma. Full Wave Rectiflers; A.C./D.C. types, 20 volts
.18 amp. Filaments; Screen Grid; Variable-mu
Screen Grid ; H, HL, Power and Pentodes.
HE following types 5/6 each; 350v., 120 ma.
full-wave Rectifiers; 500v.,*120 ma. full-wave
Rectiflers, 21-watt indirectly-heated Pentodes.
-VOLT Valves, detector, H.F., L.F., 2/3; power,
low consumption power, super power, 2f9;
screened grid, variable-mu screened grid 6- or 4-pin
Pentodes, Class B D.D. Triodes, 5/-.
HE Following American Types, 4/6; “250, 210,
245, 226, 47, 48, 24, 35, 51, 57, 68, 55, 37, 80,
6A7, 247, 27, 77, 78, 2A5.
HE Following Types, 6/6 each: 42, 25Z5, 36, 38,
83, 39, 44, 53, 0B7, 2A6, 2B7, 523, 6C6, 644,
6D6, 6F7, 43, 59, 1A6, 1C6, 1V, 12A8, 1273, 19, 30,
gg, gg, 33, 34, 41, 49, 56, 57, 75, 76, 78, 82, 84, 044,
, 89,
LISSEN 3-gang Superhet Coils, with switching;
listed 30/-, with circuit, 6/-.
LOTUS 3-gang Band-pass Colls; 12/6 per set; with
* switching.
EST British make Bakelite cased 0-1 m.c. Milllamp-
metres, 2} inch outside diameter 18/6, 3} inch
outside diameter 22/8. Westinghouse Rectifiers for
above 12/6 extra.
] TO 2,000 metres. Huge Purchase of All-Band
2 gang Colls from prominent British manu-
facturer. Fully Screened with switching for §.G. Det.
type receivers, 4 Separate Bands, 12 te 2,000 metres.
12/6 with circuit.
PECIAL Offer B.T.H. Moving Coil Speakers,
matched pairs, -specially manufactured for
McMichael Supervox; Bin. diameter, 1,500 ohms-
7,000 ohms (1,500 speaker as choke, 7,500 ohins
speaker in parallel with H.T. supply); complete with
special dual output transformer for pentode, 15/6 per
pair; A.C. kit for above pair, 12/6.
AGNAVOX D.C. 152, 2,500 ohms, 17/6; D.C.154,
IV1 ™ 2,500 ohms, 12/6’; "D.C. 152 Magna, 2,500
ohms, 37/6; all complete with humbucking coils;
please state whether power-or pentode required ; A.C.
conversion kit for above types, 10/-; Magnavox P.M.
7in. cone, 16/6; 9in. cone, 22/6.
LARGE Selection of Pedestal, table and radio-
gram cabinets by best manufacturers at a
fractlon of original cost; send for list.
.C.C. Electrolytic Condensers, 15 mf., 50v. working,
1/-; 50 mf., 12v., working, 1/-; 15 mf., 100v.
working, 1/-; 25 mf., 25v. working, 1/-.
ONDENSER blocks, H.M.V., 400v. working,
4+4-24-14-14-1+40.5, 3/9 ; 2+4-24-1+41+4-14-0.5, 3/-.
LL-ELECTRIC 3-stage Amplifiers, 200-25Qv.,
40-60 cycles, 10 watts undistorted output, com-
plete with 5 valves, and Magnavox Super 66 encrgised
speaker, £12/10/-.
T LIMINATOR Kits, including transformer, chokes,
‘Westinghouse metal rectifler, condensers, resist-
ances, and diagrams, 120v. 20 m.a., 20/-; trickle
charger, %/- extra; 150v. 30 milliamps, with 4 v. 2-4
amp., C.T., L.T., 25/-; trickle charger, 6/6 extra;
250v, 60 milliamps with 4v, 3-5 amps., C.T., L.T., 30/- ;
300v. 60 m.a., with 4 volts 3-5 amps., 37/6; 200v.
50 m.a., with 4v. 3-5 amps., L.T., 27/6.
I)BEMIER Chokes, 40 milliamps, 25 hys., 4/-; 65
milliamps., 30 hys., 5/6; 150 milliamps., 30 hys.,
10/6; 60 miBiamps, 80 hys., 2,500 ohms, 5/6; 25
milliamps., 20 hys., 2/9.
PREM[ER Auto Transformers, 100-110/200-250v.
or vice versa, 100-watt, 10/-.
REMIER L.T. Charger Kits, consisting of Premier
transformers and Westinghouse rectifier, input
200-250v. A C., output 8v. { amp., 14/6; 8v. 1 amp.,
17//6; 6v.2amp., 27/6 ; 30v.1amp.,87/6; 2v. } amp.,

11

B.T.H. Truspeed Induction Type A.C. only, Electric
Gramophone Motors, 100-250v,, 30/- complete ;

ditto, D.C., 42/6.

COLLARO Gramophone Unit, consisting of A.C.
motor, 200-250v, high qnality. pick-ur and

volume control, 49/-; without volume control, 46/-.

(Continued at top of colunn three}
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—i WHEN you are building
that new battery set to celebrate the
Jubiles, put a worthy output stage on
it. Selectivity and range you will have
in plenty, so match the H.F. side by
really good L.F. performa.nce, with
quality, punch and economy.

We have some notes on the L.F. side
of battery sets, which should be useful
to every enthusiast and which we shall
be pleased to send you.

WRITE TO THE VALVE DEPARTMENT,
MARCONIPHONE COMPANY LIMITED,
210 TOTTENHAM COURT RD.,LONDON,
W.1, MENTIONING THIS PAPER.

MARCONI
VALVES

THE CHOICE OF THE EXPERTS

‘May 4th, 1935

(Continued from foot of column one)

DISON BELL Double Spring Gramophone DMotors;
complete with turntable and all fittings, a really
sound job, 15/-.
SPECIAL Offer of Wire-wound Resistances, 4 watts,
any value up to 50,000 ohms, 1/-; 8 watts, any
value up to 100,000 ohms, 1/6; 15 watts, any value up
to 50,000 ohms, 2/-; 25 watts, any value up to 50,000
ohms, 2/6.
HITELEY Boneham Energised M/c Speakers,
2,000 or 2,500 ohms. 8 inch diameter, 9/11.
Please state which type transformer required.
COSSOB Permanent Magnet M/c speakers, large
Duarwin Cobalt Steel Magnet, 8 inch diameter,
please state transformer required, 13/6.
ISSEN 2-Gang Condensers, Uniknob Trimmer,
Disc Drive, .0005 each section, 5/6.
OLAR STAR, manufacturers’ model, 3-gang con-
densers, fully screened, 7/6, with trimmer ; un-
screened, 5/-.
IRE End One Watt Resistors, our assortment,
2/- per dozen.
RMOND No. 4 Variable Condensers, 0.00025, 1/6.
O.K. for Short Waves.
PECIAL Offer Western Electric Mains Transformers,
input 200-250 volts, output 350-0-350 volts, 120
williamps, screened primary, 4 volts 1-2 amps., 4 volts
2-3 amps., 4 volts 3-5 amps., 9/6 ; input 100-250 volts,
300-0-300 volts 60 milliamps, 4 volts 1-2 amps.,
4 volts 2-3 amps., 6/6; input 200-250 volts, screened
primary, output 500-0-500 volts 150 milliamps, 4 volts
3-6 amps., 4 volts 2-3 amps., 4 volts 2-3 amps, 4 volts 1
amp., 4 volts 1 amp., 19/6.
AINS Transformer, with Westinghouse rectifier,
output 200v. 30 milliamps, and 4 volts 3 amps.,
L.T., 15/~ the pair.
8.A. 3-gang €ondenser, .0005, wilh trimmers,
3:‘11 ; a really solid job ; Utility disc drive, 1/6.
SPE(, AL Offer.—0.00015 brass short wave tuning
condensers, with slow motion and complete dial,
3/9 ; short-wave chokes, 10-200 metres, 9d.
UBILIER Electrolytic Condensers, 12 micro-
farads, 20 volts, 6d.; 8 plus 4 microfarads, 500
volts, 4/-; 50 mf., 50 v., 1/9; 8 mf., 600 v., 3/-.
ELIABLE Intervalve Transformers, 2/-; M.C.
Multi-ratio output transformers, 2/6; 2-1 or 1-1
output transformers, 2/6; microphone transformers,
50 and 100-1, 2/6; 3 henry chokes, 2/6. 100 henry
chokes, 2/6.
OLSTER BRANDES Model 301 Plek-up with
Arm ; list price, 35/- ; our price, 10/6.
ELIABLE Canned Coils, with Circuit, accurately
matched, dual range, iron.core, 2/11.
TILITY 3-gang Condenser, 0.0005, fully screened,
with trimmers, ball bearing,straight or superhet, 6/9;
complete with disc drive, 7/6 ; the best 3-gang available.
.C.C. Condensers, 4 mf., 450v, working, 4/-; 4 mf,,
750v, working, 6/-.
ARLEY Constant Square Peak Coils, band-pass,
type B.P.7, brand new in makers’ cartons, with
instruction and diagram, 2/4.
VABLEY H.F. Intervalve Coils, B.P.8, band-pass,
completewithinstructions, inoriginalcartons, 2/6.
CREENED H.F. Chokes, by one of the largest
manufacturers in the country, 1/6.
REMIER British-made Meters, moving iron flush
mounting, accurate .0-10, .0-15, .0-50m.a., 0-100,
0-250m.a., 0-1, 0-5 amps. ; all at 6/- ;read A.C. and D.C.
OTENTIOMETERS by Best Manufacturers, 200,
360, 500, 1,000, 2,500, 5,000, 8,000, 10,000,
15,000, 25,000, 60,000, 100,000. 250,000, 500,000,
1 meg. 2/-; 5,000, 10,000, 15,000, 100,000, 250,000,
with mains switch, 2/-.
.8.A. Electrolytic Condensers, 550v. peak working,
standard tubular metal condenser, 4 mf., 8 mf,,
12 mf., a real bargain, 1/9.

RITISH Radiophone 2-gzang 0.00016 Short-wave
B Variables, all brass with steatite insulation, 5/6.
I Ohm 150 Milliamp, semi-varlable resist-

,OO ance, 2/-; 1,000 ohm 250 milliamp.,
tapped, for any number .18 valves, 3/6; 800 ohms 350
m.a., tapped, 2/-. .
ELIABLE 8moothing Condensers, 250v., working,
1mf, 6d.; 2 mf,, 1/-; 4 mf,, 2/-; 350v. working,
1mf, 1/-; 2 mf, 1/6; 4 mf, 3/-.
LL Premier Mains Transformers have Engraved
Panels, terminal connections, all low tension,
windings centre tapped, lapped and screened primaries,
200-250 volts.
REMIER 250-0-250 60 milliamps, 4 volts 1-2 amps.,
4 volts 2-3 amps., 4 volts 3-4 hmps, 10/-.
REMIER 350-0-350 150 milliamps, 4 volts 1-2amps.,
4 volts 2-3 amps., 4 volts 3-4 amps., 12/6.
REMIER Combined H.T. 8 and H.T.0 Transformer,
rectified output 250 or 300 volts 60 milliamps,
4 volts 1-2 amps., 4 volts 3-5 amps., 10/-; or with
Westinghouse rectifler, cither type, 18( 6.
REMIER H.T.10 Transformer, rectified ontput 200
volts 100 milliamps, 4 volts 1-2 amps., 4 volts 3-5
amps., 10/-; or with Westinghouse rectifier, 19/6.

REMIER H.T.11 Transformer, 500 volts, 120 milli-
P amps,, rectified output, 4 volts 2 amps., 4 volts
2 amps., 4 volts 3-5 amps., 22/6; with Westinghouse
rectifier, 42/6. ’

HE Following Lines 6d. Each, or 5/- per dozen:

4- or 5-pin baseboard or 4-, 5-, 6- or 7-pin chassis
mounting valve holders, American valve holders, 1 watt
resistances, wire end, every value; tubular wire end
condensers, 1,500 volt, every value up to 0.5,0.3 amp.,
2- or 3-point switches. Cyldon double trimmers, 6 yds.
Systoflex, 1, 1.5, 2 or 2.5 mm., 1 yd. 7-way cable, Oft.
resincored solder, 6yds. push-back connecting wire.

PREMIER SUPPLY STORES

(Dept. G.N.), 20-22, High S8t., Clapham, 3.W.4.
‘Phone : Macaulay 2188. Nearest Station: Clapham
North Underground.
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McMICHAEL RADIO
4-vaive D.C. SUPERVOX

LIST PRICE

GUARANTEED BRAND NEW.

Twin Matched Moving - Coil Speakers.
Selector Switch cuts out interference.  Tone
Control. Gramo Pick-up and External Speaker

Connection, 2 8.G., High Frequency Valves, detec-
tor, corrected Pentode Output. Band Pass Tuning.
Handsome Walnut Cabinet., For D.C. Mains 200-

250 volts, Illuminated Wavelength Scale. Easy
Terms: 7/6 down and 17 meonthly payments of
10/9.

A.C. Model. List Price, 18 Gns.; Our
Price, 12 Gns, Or 15/- do“n and 17 monthly
payments of 16/-, Please state voltage and cycles
required.

—MOMIGHAEL ER7Exy LODEX-

Complete with 5 B.V.A. Valves, Moving-coli Spenkcri
and H.T. Batteries and Accumulator—Ready to Play.

LIST GNS. OUR GNS. OR YOURS
1PRICE price 8" roa7/6 I
L and 17 monthly payments of 10/9,

NEW TIMES SALES CO.

EASY PAYMENTS

“There's no place like HOLMES”
w.Bl SPEAKERS- Deposit.

This year’s finest value, Payment.

STENTORIAN SBENIOR .. o 42/ 7 9 of 4/7
STENTORIAN STANDARD - 32/8 4/5 7otd/5
STENTORIAN BABY - - 22/6 4~ 50t4/1

KIT SETs We shongly recommend.

LISSEN SKYSCRAPER 3 60/= 5/ 11 of 5/6
LISSEN SKYSCRAPER 4 - 112/6 10/- 11 of 10/8
COSSOR MELODY MAKER 119/= 10/10 11 of 10/10
COSSOR ALL ELECTRIC 357 159/ 14/7  1-0i24/7

COMPLETE sETs ——
10/

COSSOR 3-VALVE 350 .. 112/6 10 2

MARCONI 3-VALVE 284 £7.196 1477 1iZot 1477
G.EC. BATTERY COMPACT 3 .. 117/8 108 110t 10/9
FERRANTI LANCASTRIA .. 21012 23} . 11 of 23/
ACCESSORIES of merit and fine value,
EXIDE H.T. ACC. 120v. 60/~ 9 of 6/8
ATLAS ELIMINATOR T. m/ao 69/ 6/ 11 of 8/4
AVOMINOR METER a0 5/6 7 ot 5/6
B.TH. LATEST PICK-UP .. 40/ 45 3 of 4/5

Parts for any set. Any make of specaker.
New goods obtaiped for every. order.

Send ws o lsl of parts or valves yous require or any speaker or sel

you may select and we will forward you adefinile quotation. Ten

years’ advertiser in the Wireless Press. Thousands af satigfied

H. W. HOLMES,
NEW ADDRESS

333, EUSTON ROAD, LONDON, N.W.1.

‘Phone : Jluuum 1414,

~ “Jfof EXTENSION
SPEAKER ymust be

ROLA

THERE'S A REASON Y
Write for Chari Jjust pub/lshed slrowmg Corvect

Extension Speaker for all British Receivers

THE .BRITISH ROLA CO..LTD.
MINERVA RD., PARK ROYAL N.W.10.
'Mmg Willesden 4322

RADI0O-GRAM
65,' CABINET FOR 35,’
NO MIDDLE PROFITS.
l-‘lnest Radto Furniture
: to B.B.C.

BARGAIN—— |

Vamem56 (Pr.W.11), Ludgate Hill, London, E.C.4mmmmm\"

SPECIALISTS

UR JUBILEE 3 can be built for 25/-, Wiring
diagram and component lst 3/-. Setsrepaired,
modernisedy Let us convert your recelver to a
superhét for summer-time reception.—Radio Service
Bureau, 94, Shepherds Bush Rd., London, W.6.

W, RADIO offer the following manufacturer’s
surplug. Cash with order or C.0.D. Over 5/-,c.p.
GENUINE American 5-pin  valve-holders 5
T.C.C. and Dubilier mica condensers, ali values
1}d. Carbon resistors, 3d.
I OOO ohm 40 Henri smoothing chokes, 1/-. 1,000
’ ohm choke coils, 9d. 3-way speaker lead
;i;ns 2d." 4-way, 3d. 2-way motor cord with tags,
ns., 2d.
ADMIUM plated 5-valve chassis ex-Philco, 12x6x3},
1/-, or with 8-valve screen, 1/6.
AMLRICAN 3-piece valve screen, 8d.; American
spring type knobs 2d Igranic Phono jacks 2d. ;
4-way cable, any length, 3d. yard.
TIRE. 36and 38 c.c. 1) Ib, ; pushback connecting
6 yds., 4d.; Philco mahogany cabinet,
22x11})x11, horizontal type 5/6.
PECIAL offer-of following sets: Burgoyne Class B
3-valve sets, complete with 3 Mullard valves,
Exide batteries and accumulator, moving-coil speaker
Brand new.: List £6/18/0. Our price, 60/-.
American 5-valve A.C./D.C. dual wave 3-gang condenser
superhets, 100-250 volts, £-L£2/
HAVING purchased £14,000 Philco new parts
we offer the follo“lmz parcels for the experi-
menter. ‘‘A " parcel, price 12{6 contains : 1 mahogany
Philco cabinet, 1 5-valve metal chassis, 1 3-valve screen
for above, 1 speaker cone chassis, 1 1,000 ohm field coil
with core, 1 set of 3 useful coils and a number of
Dubiller and T.C.C. fixed condensers and useful parts.
“B” parcel ?rice 4/-, contains 5-valve metal chassis,
speaker cms s, wire, ete. Call and
inspect. Thousands of bargams An goods guaranteed.
Monay refunded if not satisfied within 7 days.
G. Radlo (Dept. P.A.), 7, Chapel St., Lamb’s
Conduit Street, London, W.C.1. 'Phone Hol. '4434.

BOY wanted by Loud-Speaker Manufacturers in
Sydenham.—Box 836, Ruddocks, Old Jewry,

“SWIFT SERVICE” RADIO
GENUINE JUBILEE OFFER
WE will send quotation for anything you require.
Just state your requirements, whether complete seg,
kit of parts, components, loudspeakers, etc., and how
much you wish to spend.
WE will endeavour to accommodate you from our
extensivestocks,and save you atleast 50 %.
NO REASONABLE OFFER REFUSED.

WE GUARANTEE fo supply only genuine lines.
BURGOYNE Class B 3-valve battery sets (complete
with Mullard vaives, batteries, accumuiator, Magna-
vox M/C loudspeaker). Ready for use (£6/10/0).
Qur price £3/15/0, carriage paid.
LUCERNE RANGE S5.G.3. Kit A 27/6, or with set of
Hivac valves, 47/3.
SHORT-WAVE ADAPTOR KIT (Battery model), 17/-.
DISC TELEVISION KIT (for mains or batteries),
52/6, complete with Flat Plate Neon Lamp.
All ““SWIFT " kits are complete, lncludmg blue
print for assembly.

EAL BARGAIN PARCELS (containing coils, trans-
formers and various components), 5/- and 10/-.

WORTH TREBLE THE PRICE.

00025 Miniature type condensers (suitable for short-
wave work) (10/6), 3/6.
THE SWIFT SERVICE & SUPPLY CO. (PR. 80),
3, Featherstone Buildings, Migh Holborn, London,
W.C.1, 'Phone : Holborn 1336.

TILITY SALES.—The ‘‘FAERITONE' Short
Wave TWO with 3 sets of coils ready made
56/-,8eparate componentlist of prices withdiagram, 6d.
EGENTONE W.5.A 200/250 A.Ve. Eliminator with
4+ Amp. charger 20 Milliamp 37/6. Ditto TEL-

SEN 28 M/A 39/6.
I NEW DARIO Valves to clear. Detector,
H.F., L.F. 2/6, power 3/6, 8.G., Pen
5/6. TRIOTKON all types 3/-.

Pen, 6/6.
Alélg 4 Vol/t Valves: Super H.F. Detector.
ELFSTION 45/- list 7in. Permanent Magnet,
Universal transformer 17/6, ditto LOTUS 14/6.
Cash with order, 24 hours servlce, carriage paid.
'AERITONE RADIO, Faeritone Corner, 57, Praed
Street, London. Paddington 0251.

Power 4/-, 8.G.,

BIRMINGHAM RADIOMART,

IN SHORT-WAVE AND QUALITY
COMPONENTS AT LOWEST PRICES,

Our stock is much too large to itemise here: From a

soldering tag to a superhet we can supply everything,
and what is more you won’t be ‘* Caught’’ !

Send
13d. stamp for our latest CATALOGUE. No firm

hag larger stocks or is cheaper than

THE SQUARE DEALERS,

BIRMINGHAM RADIOMART,
19, John Bright Street, Birmingham,

Latest~
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Everythmg Radio supphed on the lowest ™

terms. Send list of requirements for
quotation by return of post. Prompt
delivery. 8

Revitalise your Set.

with the
SENIOR P.M.S.1 SPEAKER,
Cash Price £2 2 0, or 2/6 with

order and 11 monthly payments
of 4fa,

STANDARD P.M. SPEAKER.
Cash Price £1 12 6, or 2/6 with
order and 11 monthly payments

of 3/-.
ATLAS
ELIMINATOR }

SEND

5L H.T.

Model T.10/30, with
trickle charger. For
all types of receivers.
Output 30 Milliamps,
3 H.T. tappings.
Cash Price £3 9 6, or
5/« with order and 12
monthly payments of
5/11; for A.C. mains.

Every type of valve replacement supplied
on convenient terms.

ALL CARRIAGE PAID.

Estd. 1925 vamonar 1977

LONDON RADIQ SUPPL)
COMPANY

il OAT LANE-NOBLE STREET-LONDON.E-(:

MAINS TRANSFORMER |

EXCLUSIVELY
SPECIFIED|

for the

“A.C.SOUVENIR”

MODEL W.31
PRICE 29/-

Send NOW with 3d. in stamps for New Radio
Handbodk

F. C. HEAYBERD & CO., 1 5n0neny, 5%
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g
OUTHERN RADIO'S WIRELESS BARGAINS:

PEAKERS.—BIlue Spot Permanent Magnct Speakers,
. Universal Transformers for Power, Super-Power,

I’entode or Class B. All brand new 1935 series, Type
99 P.M., 24/6; 45 P.M., 20/-.’
LIMINATORS —B,egentoue Lliminators, 1935

v Series, Brand new and boxed. Type W.5a for
A/C_mums 200/250v. With Trickle Charger for 2, 4 or
6 volt accumulators, 39/6. Type Wla (less Trickle
Charger) to carry 30 milliamps, 38/- Type WIC (less

rickle Charger), 80/-.
CONDDNSERS.——Plessy Four-Gang Condensers

‘tLwith Oscillator Section for Superhet. Fully
screened with trimmers, 7/8 each, standard full slze
0.0005 (not midget). Lotus 3-gang 0.0005, 11/-;
2-Gang 0.0005, 7/3 All Lotus Condensers Brand New.
Fully screened with trimmers complete with Dials,
escutcheons, ete.

OILS.—Igranic Superhet 4-Coil set (1 osc 2 L.T.

s with pig tails and 1 LT. plain), 9/- per set (List
50/-). Varley Constant Square Peak Coils B.P.5 with
alt ;accessories, 2/3. Telsen Twin-matched Coils:
Type W.287, screened with switch, 7/0 (List 17/-).
Triple-matched Screened Type W 288, with switch,
10/9, . Telsen Twin Coil Unit, Type W.478, 12/6. Typc
W.477, 17/6. All Brand New.

1CK-UPS.—Marconi Model K. 25 21/- (List 32/6).

RS R RS
ECEIVERS ~Burgoyne Class “B" Three-Valve
© Sets, complete with 3 Mullard Valves. Exide
Batteries and accumulator. Magnavox Moving Coil
Speaker, In modern cabinet beautifully finisheéd in
chromium plate. Brand new, £3/18/6,

ELSEN RADIOGRAMS, Model 3560/RGA,—

Latest 1935 Models 6 Valves A.C. 200/250 volts.
VISUAL TUNING. This fnstrument embodfes all
the latest improvements and is complete in
exquisite Cabinet with Valves, Speaker and with
complete Garrard Record Changer £18/10/0.
(Listed 36 guineas.) BRAND NEW IN ORIGINAL
SEALED CARTONS.

TOCK-TAKING PARCELS. —-We have gathered
at our Mail Order Dept. a large quantity of odd
lines from our various branches. It Is impossible to
llst these articles individually. We are offering them
in lots at 5/- per parcel. Each parcel contains com-
ponents to the value of at least 20/- and include
~Switches, Fixed Condensers, Transformers, Reslst-
ances, etc., etc. Every article is of present day use in
Radio. Telsen and Ready Radio Circuits numbering
10 different clreuits included m each parcel 5/- per
parcel. S

HOUSANDS OF BARGAINS AT OUR VARIOUS

BRANCHES.—Al Goods guaranteed and sent
post paid. Branches at 46, Lisle Street, W.C.2;
271, 275, High Road, Willesden Green, N.W.10. All
Mail Orders to : 323, Euston Road, London, N.W.1.

OUTHERN RADIO, 3823, EUSTON ROAD,

LONDON, N.W.l. Near Warren Strcet Tube.

*Phone : Museum 6324.

OBURN Radio Offer following New Stock.
LL Kits as last week.

BURGOYNE Class B three, new and in maker's
sealed eartons, including Mullard vul\'es, Drydex
and Exide batteries, Magnavox 7” P.M. Speaker,
69/6, carriage extra. Telsen Model 474 A.C. Bandpass
Three in sealed cartons arrive next week, price will be
announced next issue.
WLSTINGHOUSE Rectifiers H.T.8 and 9, 8/9.
Transformers for H.T.8, fully shrouded, ‘made

by Standard Telephones, with 4 v. 4 a. C.T. at 8/6.
Chokes: 30 h. 30 m.a. 3/6. 150 h. 60 m.a. 9/-.
Dubilier Electrolytics, dry, 8 mfd. 500v. 2/10. T.C.C.
electrolytics 26 mfd. 25 v., 50 mfd. 12 v., 15 mfd.
100 v., 1/3. 6 mfd. 50 v. 64.” 2 mfd. 200 v. working
1/6. Tubulars, .1,.01,.02,6d. .25mfd.9d. Dubilier
and Erie resistances 6d. each.
BRITISH Radiophone semi-curved dials, with twin

dial lights, and bronze escutcheon, 3/9. Slow
motion condensers with slow motion dial, 0005, 0003,
2/11. Short Wave slow condensers, 0()01 00015
00018, 0002, 00025, with dlal, 3/-, without, 2/-.
Bakelite reaction condensers, 0001 0003, OOOa, 1/-.
Differentials, all slzes, 1/2. Popular Tron cored
canned conls 2/6. Popular Alr cored coils, cunned,
1/10, without can, 1/6.

IVAC Valves now stocked.

ESTERN Electric Microphones, 2/3. Mike
transforniers ratio 100/1, 2/3. Electric Solder-
ing irons, complete with flex adapwr and rest, 1/11,
plus 6d. postage—fresh stock of these Irons amvlng
April 28th, place order now.
RADE LIST NOW READY.
heading and stamp.
OBURN Radlo Co., 9, Sandland Street, W.C.1.
Holborn 7289.  First turning on right up
Red Lion Street from Holborn.
Write for

CABIN E TS_ free list

GILBERT, Cabinel Maker, SWINDON

Enclose trade

ATENTS AND TRADEMARKS,.
KINGS PATENT AGENCY (Dfrector: B. T. King,
I.M.E., Regd. Patent Agent G.B.,, U.S. A, and

Handbook and Cousultations free.
Queen Victoria Street, E.C.4
City 6161.

Advlcc
Tefs.—146a.
‘Phone :

cannda)
49 vears’

 PRACTICAL AND AMATEUR WIRELESS

RS' COMPONENTS and ACCES-
SEND US YOUR ENQUIRIES

ALL MANUFACTUR
SORIES in STOCK.

For Power, Pentode and
Class B. Send only 2/6, bal-

- ance. in 11
monthly pay-
ments of 3/-.
Cash or C.0.D.
Carriage Paid,

£2/2/0, or 2/6 deposit and 11
monthly payments of 4/-. W.B.
Stentorian Baby. Oash or C.0.D. Carriage fald,
£1/2/6, or 2{6 deposit and 9 monthly payments of 2/G.
5 JUBILEE BARGAIN
Simpson’s Turntable, as below, complete with
guaranteed N.T.S. Pick-up, Cashor C.0.D. Carriage
2/6 deposit and 12 monthly

Paid, £2/10/0, or
payments of 4/6.

HONE MOTOR AT
Low consumption, CONSTANT SPEED,
1-HOLE FIXING. Darwin’s Magnets. A.O. Malns
only. 100/150 or 200/250 volts, 50 cycles, 12-in. turn.
table. Send onl) 2/6, balance in 11
monthly payments of 4/-. Cash or
(s} arringe Paid, £2/2/0.

E P
LAST!

»
ol !J
Works from almost any 3-vaive
Battery or Mains S8et, Complete
Kit for hullding, including full-
size blucprint, assembly and
operating in-
structions. Send
only 10/-; bal-
ance in 11
monthly pay-
ments of 6/6.
Cash

SEND FOR I.ATEST LISTS

New @imes Sales Co

56, (Pr. W.12.), LUDGATE HILL, LONDON. E.C.4.

ELECTRADIX BARGAI NS

Microphones : Microph : Mu:r h

EILSEL P.A. MIKE

Wonderful value ; only 55/~. With
Stand (as illustrated), 65/-. Special

matched Transformer,

“T.W.” No. 11 TABLE MIKE.
This is a splendid Microphone for
speech and music. The bakelite
case, Conlllnlng a z‘ln mlkC ll’ld
transformer is on o bronze pedestal,
Switch and plug socket are fitted
on the case. It stands unrivalled
for quality and price .. 15/~
a

MIKE.

EILSEL

PRACTICAL HOME
MICROPHONE. for broadcasting

A NEW

at home. It is a general-purpose,
robust mike, with solid bakelite
body, back terminals, front metal
grille. New design, No. 11, finely
finishe 5/6
No. 11A. Specml in solid brass
body, unequn]led at the price on
speech and mu
PEDESTAL MICROPHONES
Lesdix No. 10B Pedestal, 10 in.
high, 12/6. lLesdix Superior No.
12BB Ring. 14-in. Pedestal, 18/6.
W.E. Type Table Model, 5-in. dia.,
for lectures, 35/-
HEADPHONES. 120-ohm Sullivan Headphones, W.D.
model, at a tenth of cost. For circuit testing, fault
spotting, broadcast listening, mu:rophone experiments.
Aluminium body and headbands. Maker's price to- day
is 15/~ Our price 2/9 per pair. 3d. postage.

1,000 other bargains in New Sale List “ N,” post free.

ELECTRADIX RADIOS *** Tt ouegaa

LONDON, E.C4.
*Phone :

Central 4611.
AINS Transformers, chokes, ete., to specification,
repairs promptly executed. Guaranteed satis-
factfon.  Prices on request. Henry Peace, Ltd.,
Wednesbury, Stafls.

." No.
15/~
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ULBERT.
ULBERT for Quality Surplus Speakers,

LL Speakers Listed Below are Brand New and
Made by one of the Best Known British Makers
of High Grade Moving Coll Speakers. - Repeat orders
coming in daily.
/ Only, original price 30/-,—Energised, 8in.
cone, 6,500 ohms fleld, for direct use on
200 240 volts D.C. mains; also 1 ,800, 2,000, 2,200 or
2,500 ohms field ; price includes power, pentode or
umversal transformer as required.
14/ Only, usual price 45/-.—As above, but with
~ 10in. cone, a very powerful quality speaker
capable of handling large outputs.
l 5 / Only, usual price 35/-.—Permanent magnet
model with cobalt steel magnet of. high
efliciency, 8in. cone, power, pentode, or universdl
transformer.
]8/ Only, usual price 39/6.—As above, but with
10in. cone, powerful quality spealser giving
large output with given input.
I9/6 Only, usual price 41/-.—Permanent magnet
model with the new Alni magnet, high flux
density and wide frequency response, 8in. cone, power,
pentode or nniversal transformer.
2 4 / Only, usual price 70/-—As above but with
= 10in. cone, ideal  for use with quality
reeeivera.

2 / Oll)lly .—Brand new cabinets, suitable for any of
above.
SECUBE One of These Bargains Now.
orders coming in Daily.
CASII Wlth Order or C.o.d.—Hulbert, 6, Conduit

HULBERT ‘for Surplus Speaker Bargains.

Repeat

BANKRUPT Bargains. List free. 3v. kit, 15/--
ST600 kit, £3. Telsen 3v. sets with Mazda
valves, 27/0. Telsen 28 m.a A.C. climinators, 28/G.
Regentone 30 m.a, 30/-. Drummer 1935 A.C. bv,
Superhets, listed 14 gns., for £7. D.C. 2v. Lissen,
45/-. Vidor 8 gn. Universal Class B 3v., complete
batteries, M.C. valves, 67/6. Large stock. Note all
new goods only offered. Telsen parts, ,valves, ali
small components at keenest priccs. Butlin, 143B,
Preston Road Brighton, Preston 4030.

. ORMOND SPARKS, late Technical Staff
AMATEUR WIRELESS and WIRELESS
MAGAZINE, will attend to all your Technical and
Constructfonal troubles. Postal Querjes 1/-. each
question. Blueprint alterations, 2/6. Diagrams 1/-
per valve. Enclose stamped envelope. Detailed
replies. Prompt Service.—9, Phoebeth Road,
Brockley, S.E.4.

THE following unused set manufacturers’ Surplus;
all goods guaranteed perfect ; immediate delivery.
AGNAVOX speakers, complete with hum-bucking

coil, output transformers., ete. DC152 (9in.
cone), 22/6 DC154 (7in. cone), 16/-. All with 2,500
or 6,500 ohms flelds.

ESTINGHOUSE rectifiers, HTS, 9/6. HT9,

10/-, HT10, LT5, LT4, 10/9. Regentone trans-
formers for HTS or HTO with 4v. 4 amp. LT winding,
7/-. Eliminators, first-class make. Outputs 150v.
25ma 8G and Detector. AC type with Westinghouse
rectifier, 25/-. AC type with .b amp. trickle-charger,
30/-. DC type, 12/86.

UBILIER or TCC dry clectrolytic "condensers
8mfds. or 4mfds., 500v. working, 50mfds., 50v
200mfds., 10v., 3/3, 50mfds, 15v., and 15mfds., 100v.
2/3. 50mnfds., 12v., 2/-. TCC type *‘ M condensers,
any value up to .001 mfds., 6d. Erie resistances, 1
watt type, 7d., 2 watt, 1/2, 8 watt, 1/9. Send for
comprehensive Tist.
RD, 45, Farringdon Street, London, E.C.{.
Telephone: Holborn 9703.

EPAIRS to Moving Coil Speakers, Cones and Coils
fitted, or rewound. Tields altered. Prices
Quoted Includmg Eliminators. Loud-Speakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/-
Post Free. Trade Invited. - Guaranteed Satisfaction.
Prompt Service. Estimates Free. L.S. Re lr
Service.—5, Balham Grove, London, 8,W,
Battersen 1321.

ILVER SOUVENIR.—Complete Specified Kit.
No alternatives. 79/8 cash. Host of other
bargains. Kits, Accessonelf etc. Lowest prices
always.—Write now for free lists, Melfo-Rad, Queen’s
Place, Hove. (Trade Supplied.)

LARION VALVES.—All brand new; battery
types, 2-volt, HF.2, LF.2, LP.2, 1/0, Super
power, PP.2, 2/6; screens and pentodes, 3/9; A.C.
Malns, 4-volt, 1 amp., genera! purpose, 3/3 power,
4/-, screens and entodes, 4'1'(16 full wave rectiflers,
3/6 postage cnsh with order, or C.0.D. over
10/-. Clarion ulves, Dept. 2, 883, Tyburn Road
Erdington, Birmingham.

FREE ADVICE BUREAU

COUPON

: This coupon is available until May 11, 1935,

g queries.
PRACTICAL AND %.\%ATEUR WIRELESS,
: 4/5/35.

o a0 O B 8 en B 1 Gas Bs pr 800

3
i
1 and must be attached to all letters containing
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THE JUBILEE

For every reader ot ** Practicaland Amateur Wireless.”
The Gold-Mine Stores offers you through this mediam
the world’s finest selection of surplus and clearance
radlo goods obtalnable. Our world-famous ** RADIO
GOLD-MINE* has reached every corner of the earth.
This amazing medium has brought the same message
of goodwill and big selection of unprecedented values
everywhere, both to private customers and to traders
throughout the British Isles, and almost every foreign
country.

The ‘‘ RADIO GOLD-MINE’ from everywhere
brings the same unstinted praise. Many of our
customers writing us have mentioned it 1s the only

\uf-plus catalogue which has enabled them to sece

orc they buy just what they are ordering. That is
exactly what wehavealwaysendeavouredto dothrough
the ** RADIO GOLD-MINE.” Itis a catalogue unique
among catalogues, fully illustrated, yet always being
revised week by week, always up to 'date with bargains
in every branch of w:veless, home construction.

The enlarged jubilec number of *“ THK RADIO-
GOLD-MINE " is now ready, Produced in four colour
sections for easy reference, it represents the largest
assglr.tmem of radio bargains ever placed before the
public

Every reader .of PRACTICAL AND AMATEUR
WIRELESS should have a copy of the Jubilee
** RADIO GOLD-MINE’’ always at hand. You can-
not realise its worth until you have a copy, when
you will quickly s I[')preclntethe full truth of our advice.
—You cannot afford to be without the " RADIO
GOLD-MINE,” the biggest money-saver and money-
maker in radio to-day.

A FEW OF THE cONTENTs.—Home-construction
Kits.—One-valver, 5/11. Stralght I1I, 10/6. Al
Pentode 111, 35/-, Short-wave udnptor,lO/G Super-

het 4, 59/6 (or 6/- down). Superhet all-wave 4, 72/6
{or 1/- down), and 25 other kits—battery and mains
vemons. Also 8.T.600, 57/6 (or 5/- down). The Silver
King, £6/12/6 (or 10/- down), ‘* Wireless World”*
A.C. short-wave adap or, 56/17/6 (or 15/- monthly).
ASSEMBLED AERIAL TESTED CHASSIS.—Metal
chassis construction. Finest quality components and
workmanship, complete with valves. Three-valver,

London East Central Trading Co. (Dept.

Demonstration Rooms : 24, Aldersgate Street, E.C.L
£2 carriage paid.

Terms : Over 10/- post free,

PRACTICAL AND AMATEUR WIRELESS
“ RADIO - GOLD - MINE ”

27/8. 8.W. Adaptor, 15/-. 8.-Wave 111, 30/-. 4-valve
A, C All Pentode, .£4/19/6 (or 10/6 monthly) 4-valve
A.C. Superhet, £a/19/6 (or 12/6 monthly), and other
models, including 16-vaive 5 wavebands 9-2, 400
metres, A.C. chassiz, 29 €ns. (or 75/- down).

Components, Accessories and Sundries of eve!
descripuon,mcludm]g Coils. Radiophone, Superhet 1/
3/9 com})lete set R.-7d. Iron- corcd 1/11. 8.W,
coils, 1/ Variable Condensers, all sizes and types.
Slow motion, from 2/11, Reaction, 7d. Radiophone
2x 0006 Midget, 6/6. 3-gang, 7/10 Dlﬂ‘ercntlnls,
11d. FixedCondensers. Tabular,allsizes, 00004-.00
3id., ete. 1-mid., 11d. 2-mfd., 1/4. hlectrolytics,
8-mfd,, 4-mfd., 2/4. Wirewound Resistances, all
sizes, 2)d. Volume Controls, 1/11, Transtermers and
chokes, everytype. L.F.from1/11. L.F.chokes, 2/2.
.850-0-350 mains transformers, 8/6, H.T.8, 7/6.
Rectifiers : Metal, from 7/11. Microphones, Western
Electric, 1/11.  Stand models,6/11. Ribbon Velocity,
7 Gns! (or 7/~ down). Condenser 6 Gns, (or 6/~ down).
Pick-ups from 10/6. Cadmium steel chassis, 1/6.
Voltmeters, 1/4, Soldering irons, 2/31. Speakers g
Rola from 17/6. Magnavox, 10/6. lue Spot from
25/-. W.B., 16/6. 12-in. Auditorium, 55/- (or 5/-
down), etc., ete. Accumulators : Nou- splll from 2/6.
€60 ah. double plates, 7/10, ete. Cabinets : Full range
from 7/6. Radiogram, 29/6. Valves:2 v.,from 1/11.
A.C. from 5/6.-—Just a few selections from the many
hundreds of bargains cofitairied in the Jubllec number
of “ THE RADIO GOLD-MINE.”

Also contained are full particulars of our
AMAZING FREE SPEAKER OFFER
whereby 1,000 speakersarebeing given away absolutely
freeas an introductory offer with every order forour
new asseinbled nud nerln] tested chassis{listed above),
, of our new

HIRE PURcHAsE TERMS
whieh are available on all aggregate orders of £5 and
over, and also on many under this figure,
SEND 3d. STAMPS TO-DAY, to cover part cost and
secure by retnrn your copy *of the Jubilee * RADIO
GOLD-MINE.”

A.J.101), 23, Bartholomew Close, London, E.C.1.

{ Telephone all depts.: Natlonal 7473,
GASH OR C.0.D.

AUXHALL Stentorian Eonken permanent
magnets, PM.8.2, 22/- lezo Pick-ups, two

only, 30/-.
VAUXHALL-—Magmvox permanent  magnet
Speakers unjversal for Class B, power, pentode

or push-pull; 7in. cone, 16/ ; 10in. cone, 22f-
AUXHALL.—Magnavox enermsed ty pes, 2,500
or 6,500; 10in. cone, 22 7in. cone, 15/3
"All brand new complew with humfmcl‘mg coils, state
power or pentode.
AUXHALL.—Polar three gang  condensers,
Midget, 8/9. Arcuate dial and drive, 5/-.
AUXHALL —Iron-cored Intermediate  trans-
formers on bases, with terminals 110 k/¢, centre
tapped, 8/6.
'AUXHALL.—Radiophone volame controls, ali
values from 5,000 to 500,000 with switch, 3/-.
AUXHALL. —“eshnzhouse rectifiers set mana-
facturers surplus skeleton type H.T.8, 9/6;
H.T.9-10, 10/-.
AUXHALL.—Westinghouse Westectors, W.4,
W.X.6, 5/9. Ben]amin baseboard vnlveholden,
5-pin with terminals, 6d. each
AUXHALL. —Grnmophone motors: Collaro 32
model, 32/6.  Universal model for 110, DC.
200/2560 AC/DC 4743
AUXHALL. T.H. Truspeed AC. 30/-; B.T.H.
Universal model 110 DC. 200/250 AC/DC, 47/0.
AUXHALL.—Utility dials and drives complete
with escutcheon, state black or brown, 5/-.
AUXHALL. —Dubiller condensers, 4 or 8 MED
dry electrolytic, 500V. working, 8/-; 50 MFD
503. working, 1/8; 50 MFD 15V, 1/0; 200 MFD
10V, 3
AU/XHALL —Dubilier or Radlophone t.ubulnr
condensers non-inductive .1, 0d. 002,
L0002, and 0005, 4d. ; 1 mfd. Malmbmige 1({3 'S mfd.,
2/-; T.C.C. .002 mica, 2,000v. test, 10d, ;
JAUXHALL.—Dubllier all \ames, 1 “ntt resls-
t:mces, 7d.; Clix valveholders with terminals 5
pins, 7d.; 7 pin, Dd Continental 7 pin, 9d.; W.B.,
4/5 pin, 4ld Post paid, 2/6 or over or C.0.D
AUXHALL-UT LITIE‘I 163a, Strand, London,
W.C.2, over Denuy’s the Booksellers. Temple
Bar9338.  Send postcard for new lists free.

QU CAN USE YOUR SPARE TIME to Start a

Mail Order Business that quickly brings you a |

full-time income. Follow the lead of others who are
averaging £12 per weck net profits, Get away from a
drudging routine job—join the big-money class. No
previous experience necessary. Few pounds eapital
only needed. No samples or outfits to buy ; no rent,
rates or canvassing. New method mnkes snceess
certain. Write to-day for FREE BOOKLET to
Business Service Institute, Dept. 36¢, 0, Carmelite
Strect, London, E.C.4.

gets,

ANTED, good modern wireless parts,

elimipators, meters, valves, speakers, etc.

Spot eash waiting. Exchanges. Send or bring, We

pay more than any other dealer. . Open 9-8.—Univer-

sity Radio, Ltd., 142, Drummond St., Euston, N.W.1.
*Phone : Museum 3810,

PEARL & PEARL,

100, Bishopsgate, London, E.C.2. All the follovnng
Bargnlns guarantéed new goods. Cash or C.0.D
Carrfnge Paid in British Isles.

TELSEN Receivers (1935 Models), guaranteed new,

in original cartons. anve Super-het., A.C. Model.

List 14 gns, our wl ‘9 gns. B:\ttery Model with

batteries complete. List 14 gns., our price’0 gns.

BURGOYNE Receivers, 3-Valve Ciass B Models.

Complete with Mullard valves; Exide H.T. and L.T.

batterics. M/c speaker. Artistic cabinet of highly

polished walnut. Chromium’ fittings. Brand new in
original cartoms: 1935 Model. List £06/10/-. Our
xrice £3/18/6. Carr. Paid.

ROMWELL Cabinets (for set and speaker combined).
Horlzontal type 23in. wide, 8in. deep, 111in. high.
Polished walnut veneer,' additional baflle behind
speaker grille. Only 4/11 cach, carr, fwd.

SPECIAL. Telsen Radiomag (Latest Editlon) 64
ages. 4 Full-size Blue Prints for the * Economy
hree.”” ‘ Short-Wave Three.’’ .

‘“Super Four " Battery receivers, and a ‘* Quality

3-valve Amplifier.” TFull constructional details, many

other artlcles of interest, sent Post Pald for 6d.

TELSEN Chokes, (‘mls, Condensers, ete., . all at

Special Reduiced Prices. List ** N.T.” on request.
UNDREDS of Bargains in Free List * N.”’

All Muik Orders Direct to
PEARL & PEARL,
190, Bishdpsgate, London, E.C.2.
Telephones Rishopsgate 1212,

RIOTRON Vnlves.—Latest. 2v, 2/6. P. 8/6.
C.0.D.—Direct Trading Supplies, 1, Kew Street,

Brighton, Sussex.

) LOOK WHAT YO
¢ HAVEATYOU

FINGER TIPS/

Do pot let a first-clags post
sllp through your fingers for

o sake of a few letters

after your name, Whatever

your experience, age Or

education, you should send Io-duy for ** ENGINEER-
ING OPPORTUNITIES.’ This free 256-page

Handbook rhows the enslesb way of preparing for
the A.M.I.C.B., A.M.JI.Mech.B, A.M.X.
AMI.AE., Matric, G.P.0O., etc., exams. The book
also gives details of courses in all branches of Clvil,
Mech,, Elee Motor, Aero., Wireless, and
od 'ralkle 2y nngineerm and explains the unigue
advantages of our Appointmentu Depariment, Send for
the valuable Handbook to-day—FREE and post free,
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 409, Shakespeare Bouse.
29/31, Oxtord Street. London. W.1l

-ample margin of safety.

FOR SETS THAT

ARE BUILT TO
LAST.

When Reliability is of prior
importance the set designer
specifies resistances  with

Therefore in the “A.C. Silver

Souvenir” Mr. F. J. Camm
has used the following
AMPLION

1-WATT RESISTANCES.

250 ohms. 10,000 ohms.
350 ohms. 20,000 ohms.
750 ohms. 25,000 ohms.

2,000 chms. 2/50,000 ohris.
5,000 ohms. .5 megohms.

Al values 1/- each.
“A.C.

Souvenir '
with an Amplwn
I-Amp. Fuse,

APL o

AMPLI N 1932) LTD.
82-84, Rosomnn street Rosebery Avenue, Loaden, E.C.1
-l-_-—_

NO OPTION

Protect your
Silver

“Practical

and Amateur Wireless
maintains its original policy of
solus specification to ensure
successful reproduction of its
designs.

Whereperfect conlact is essential,
there is no option but to specify
“Clix""and Mr.F.J.Camm in
his **A.C, Silver Souvenir,” uses,
the following:—

One Clix Chassis-
mounting  Strip
A.E. . 6d.

One ditto

P.U, LS. ., 8d.

Three Clix 5-pin
Chassis-mounling
Valveholders
9d. each

Write for Clix latest
Conlacl Folder* N™

I!f

GL13X

LECTRO LINX, LTD.

79a Rochester Row, London, S.W.l
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By an ingenious arrangement of simple and cheap com-
ponents you can make this remarkable All-wave Three-valve
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A C. Mains SUDERHET

REPRESENTING SUPREME VALUE

The selectivity of Cossor Model 364 is remarkable.
Stations on nearby wavelengths can be separated
with ease and due to a special compensated Anti-
Fading circuit, held at even volume. Another
important feature is the new * Thermometer ”
tuning—an exclusive Cossor development. All
the station names are instantly visible. A rising
or falling column shows immediately the name of
the station being received. Only the wave band
actually in use is illuminated. Ask your dealer to
let you examine this remarkable Cossor Superhet.

ANTI-FADING
CIRCUIT
[ ]
HIGH SLOPE
PENTODE
OUTPUT
.
DIODE
DETECTION

“THERMOMETER TUNING"

To A. C. COSSOR LTD., Melody Dept., Highbuty Grove, London, N.5.

Please send me, free
of charge, a copy of

THIS COUPON |

BRINGS

BRIEF-
SPECIFICATION:—

As illustrated with Penta-
grid frequency changer,
LF. Amplifier, Double
Diode Detector, High
Slope Pen. Output, Full
Wave Rect. ¢ Thermo-
meter”” Twin Scales.
Four-way combined
On/Off, Wavechange and
Pick-up Switch, Vol.
Control,Mains Energised
M.C. Speaker. Complete
with plug and sockets tor
extension speaker and
for pick-up. For A.C.
Mains only 200/250 volts
(adjust.) 4o0/100 cycles.

GNS.

Hire Purckase Terms: 20/-
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Tech mml Staff :

ROUND #4e WORLD

French Television on Medium-wave
Band

HE French Ministry of Posts and
Telegraphs has now opened an
experimental television broadcasting station
in Paris ; the transmissions are being made
on 175 metres. Curiously enough these
would appear to have been picked up in
this country by some short-wave listeners
on the 4th harmonic, namely, roughly
44 metres.

Musical Announcements

ERMAN engineers consider that they
have discovered a more artistic
method of presenting their radio programmes
to the public than is usually adopted by
other countries. In the Deutschlandsender
daily transmissions of gramophone records,
broadcast between BS.T. 2 and 3 p.m.,
no verbal announcements are made; in

lieu of these, preceding the work of a.

well-known composer,” a pianist plays a
short improvised overture between items,
and in this exfempore composition introduces
a few bars of the main theme of the work
to ke played.

Radio for Austrian Danube Police

ACCORDING to a report from Vienna,
the River Police charged with the
patrolling of the Danube have now been
equipped with motor speed-boats in which
small transmitting and receiving apparatus
has been installed. By this means they
are able to communicate not only with each
other in case of emergency, but remain in
touch during the whole of their journeys
with Vienna Police Headquarters.

Westernising Turkey
JITH a view to the more modern
Y education of radio listeners, the
Turkish authorities have now decided that
Oriental music is no longer to be broadecast
by the Ankara and Istanbul stations; in
its place concerts are given of works by
some of the older and more renowned
European composers.

The Eavesdropping Microphone
*HE headmaster of a schoo] in Holland
has installed a microphone in every
classroom. As these are connected to a
distributing panel and amplifier in his
private study, by this means he is enabled

ety

at any time of the day to ascertain what
is being done in any room during school
hours.

Moscow Relays South America

OLLOWING a series of successful
cxperiments, the Soviet authorities
are planning an exchange of radio pro-
grammes with stations in Brazil and the
Argentine Republic. Although no schedule
has been published it is understood, that

ON OTHER PAGES 3
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the South American programmes will be
rebroadcast through the high-power Moscow
station.

A Novel Time Signal

ZECH engineers attached to the Prague
broadcasting station have devised a

new form of time signal which is believed
will be more easily understood by un-
educated listeners. In future, the signal
will be given in the following manner:
At the end of the first quarter . —, second
quarter . . —, third quarter . . . —,
finishing up at the full hour with .
Where necessary, the signal will be super-
imposed on the broadcast. As the tone
approximates to that of a clock gong it is

expected that it will meet wlth general'

approval.

No. 138, May 1ith, 1835.
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Free Television for Berlin Public

N order to popularise a television service
and thus give the authorities a means
of judging to what extent it would be
acceptable to the public, the Berlin Central
Post Office is opening a special room three
days weekly to enable those interested to
view the pictures free of charge. For these
television broadcasts direct scanning of
subjects is to be used, instead of the previous
filming of events such as has been hitherto
adopted by the Berlin studio.

How to Deal With Pirates

N Romania, from time to time, the
Bucarest studio broadcasts the names
and addresses of owners of sets who have
omitted to renew their licences. This
unpleasant microphone publicity usually
results in a next day’s rush to the local post
offices.

Brussels on 30 Kilowatts

OTH Brussels No. 1 and No. 2, having
suffered by the increased power of
neighbouring transmitters, the Belgian
Government has decided to reconstruct
them with a view to transforming them into
160-kilowatters. It is not likely that this
will be carried out before next year, but in
the autumn the stations will double their
present power.

' A Broadcast from the Forth B:‘ldge

N interesting broadecast will be given
on May 15th, when an impression of
the Great Viaduct and its traffic will be
relayed from the permanent way on the
Queensferry Cantilever. The narration will
be by George Blake. The viaduct, the
construction of which lasted seven years,
was built to the design of Sir John Fowler
and Sir Benjamin Baker. The maximum
number of workmen employed at one time
was nearly five thousand, and during the
seven years fifty-seven workmen lost their
lives. The bridge, which cost over three
million pounds sterling, stands nearly a
hundred and fifty-eight fcet above sea level
at high tide, and the steel used in its
construction weighs 54,160 tons. Painting
the bridge is a job for a lifctime ; an average
of twenty-six painters work at it con-
tinuously, but take three years to cover the
145 acres of steel. They use up seventeen
' tons of paint a year.
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Jubilee Community Singing -Broad-
cast

Jubilee Celebrations will conclude
with an open-air service of song and
praise in Hyde Park, on Sunday afternoon,
May 12th. The well-known Australian
musijcian, Gibson Young, who introduced
the community-singing movement into
Great Britain in 1925, will conduct the
singing. So vast a
crowd is expected
that the police
authorities have ad-
vised the choice of a
new site in the park
in which a crowd of
one hundred thousand
can safely congregate.
Hitherto, community-
singing festivals have
been held in the Cock-
pit, hard by the Ser-
pentine and Powder
Magazine, with Rima |
as a background. The
newsite is much nearer
to Bayswater Road,
half-way Dbetween
Marble Arch and
Cumberland Gate. The
singing will be ac-
companied by the ..
massed bands of the |
Coldstream and Welsh
Guards, and led by the
greatest of all Welsh
choirs, the Ystalyfera
Choir-of two hundred
and fifty vocalists.

“ Looking to the
Air”

ON May 20th a
new Midland

series of Talks and Discussions will begin. -

It is called ¢ Looking to the Air,” and will
deal with civil aviation in the Midlands.
W. Lindsay Everard, M.P. for the Melton
Division, has taken a leading part in
arranging the series, and will discuss the
present outlook for civil flying with Air
Commodore J. A. Chamier, Secretary-
General of the Air League of Great Britain.
Mr. Lindsay Everard has a private aero-
drome at Ratcliffe, near Leicester.

Concert from Manchester

THE Manchester Midday Society’s con-
cert, which is to be relayed to Northern
listeners from the Houldsworth Hall,
Manchester, on May 14th, will be prov1ded
by Irene Kohler (planoforte) and Bertram
Ayrton (baritone).

Variety from Darlington

AN excerpt from the variety bill will
be broadcast from the New Hippo-

drome, Darlington, on May 16th.

“ Spot of Colour ” Talk

OLOUR as applied to ‘ Public Build-
ings’ will be the subject of a talk
which Mr. Isaac' Taylor is to contribute
to the *“ Spot of Colour ”* series on May 16th,
Mr. Taylor is a member of a prominent
firm of Manchester architects, and has
shown his sense of colour in the decoration
of many local churches; but in his talk
he will also touch on less imposing buildings,
Slucll)l as small parish halls and v1llage
clubs,

T — g
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INTERESTING and TOPICAL
PARAGRAPHS
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Talk on a Quarryman’s Work

TH'E second in the series of Welsh pro-
grammes based on a day’s work in

val"ious callings will be given for Welsh

IN A MODERN SETTING

Listening in comfort to the latest Ferranti radiogram.

listeners on May 11th, when the programme
deals with incidents in a day in the life
of a quarryman. An attempt will be made

SOIVE THIS :

PROBLEM No. 138.

Sharpe’s three-valve, Class B receiver had
given good service for several months, but had
now begun to give poor results. The pnnclpml
trouble was distortion as though overloading
were taklng lace, and Sharpe remembered
having rea Ehat. a2 meter connected in the
output valve anode circult would indicate
distortion due to overloading by the movement
of the needle. He therefore purchased a meter
and included it in his output circuit, and when
he switched on the needie jumped in varyi
degrees as the signal was received. He spen
many hours trying to improve matters but
was unabie to keep the needle still. Why ?
Three books will be awarded for the first three
correct solutions opencd. Envelopes should
be addressed to The Editor, PRACTICAL AND
AMATEUR WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton Street, Strand, London, W.C.2.
Envelopes must be marked Problem No. 138
in the bottom left-hand corner, and must be

osted ‘to reach this office not later than the
rst post Monday, May 13th, 1935.

Solution to Problem No. 137.

As Smithers had fitted a wave-trap tuned to the
local station, he could not, of course, tune in that
station. A short-circuiting ’switch should have been
fitted across the wave-trap so that it could have been
cut out of circuit when the local was required.

The following three readers successfully =rolved
Problem No. 136, and books are accordingly being
forwarded to them :

A. V. K. Chaffey, 46, Alma Vale Road, Clifton,

Bristol 8.

F. W. T. Atkin, 41, Lees Hall-Road, 8heffield 8.
R. E. T. Wellman, Myrtle Cotmge, Bottlesford, nr.

Marlborough, Wilts.

May 1ith, 1938

to convey to the listener the var 1ous
activities involved ‘in a quarryman’s
working day ; but, in addition to the actual
work, there are intervals during which the
quarrymen have to take refuge in their
special sheds : listeners will then hear the
subjects which they discuss. The cast
will be composed almost entirely of quarry-
men or those who have been quarrymen.

A Tour of King’s
Lynn

: ON May 17th, Owen
: Reed produces
1 i the Microphone at
Large tour of King’s
Lynn. The town was
famous as a seaport
for hundreds of years
and, although butlittle
of xts maritime gxeat-
ness remains, it is still
a _thriving market
town. King John
founded the Corpora-
tion in 1205, Itgtrea-
sures include a beauti-
ful medieval silyer
cup, and a ceremonial
. sword, chiefly of six-
teenth- century date,
but including part of
the old iron sword
given by King John.
The Guildhall dates
from 1423. In the fine
old church, St. Mar-
garet’s, is the famous
Peacock Brass, which
recalls the peacock
feast which Lynn gave
to Royal princes in
the fourteenth cen-
tury. Inoneof the old
houses in the borough lived George Van-
couver, . the exploxer who sailed with
Captain Cook.

“ Hotel ”’ Broadcast

CECIL LEWIS, who was for some years
head of the Programme Department
of the B.B.C,, is working on a programme
called Hotel ” which will be broadcast
on May 23rd in the National programme.
In order that his script shall reflect the
tremendous organisation which underlies
the luxurious calm of a great hotel, Mr.
Lewis has spent ten consecutive days and
nights in one of London’s great hotels.
In his own words, he is attempting to
portray orally over the microphone the
incredible effort which goes to the smooth
working of a giant hotel, where 500 people
may sleep in luxury and 1,500 others
lunch and dine in an atmosphere of, calm
and efficiency.

i

“ Quaintesques ” Concert Party

ESLIE’S Pav.lhon—ln Rusholme, Man-
chester—contributes its first broadcast
on May 15th; when Nor thern listenérs W]]l
hear a show by the famous Quamtesques
concert party. . The Pavilion has been in
existence now, for thirty years ; the present
building qtandmg on the site once pccupied
y a big ternt.or marquee in which Harry
Leshe sta,rted the idea of bringing pierrots
from tlie. spa.s;de inland. Many famous
vanety ﬁrﬁa{m, mcludmg Leslie Henson,
Ronald ra.nkau, and Leonard Henry,
made car] y appearances at the Pavilion,
which has, indeed, always been the home
of concert party shows.
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Unconventional
Cabinet Designs

In this Article the Author Discusses Some Novel but
Useful Jdeas for Receiver Cabinets and Radiograms

N reviewing the various home con-
structors’ sets described in this
journal during its existence, it must

be admitted that only in a few cases has
the assembly differed materially from the
standard chassis method of building intro-
duced by PracTICAL AND AMATEUR WIRE-
LESS.

The reason for this is not difficult to see,
as it is the only method which gives short
leads and compact layout ; but nevertheless
the “ knobs in front *’ style is tending to
get somewhat stereotyped, and
the author feels that there is
plenty of scope for improvement
in this and other directions.

Fig. 4—Two desisns for a cabinet in which the speaker and

panel beadings are identical.

Vertical Control Spindles

For instance, why not have the

No serious difficulties
should be experienced in
mounting the controls
vertically, and Fig. 2illus-
trates various methods of |

achieving this without
lengthening the leads
unduly.

Tuning condensers and
other baseboard mounting
controls can be secured to

SEPARATE SPEAKER UNIT

wooden uprights, whilst
volume controls and
 switches require a small
additional piece of three-
ply or ebonite. If you
prefer working in metal,
“U”.shaped brackets
can easily be made from
1/16in. aluminium.
Perhaps the easiest and
strongest method is illus-
trated in ‘Fig. 3, the
components being
mounted orn the stout
upright panel. For those
who wish to go to the
least trouble it is easiest
to build the set to con-
ventional design, and then
to fix it in the cabinet

ontrol spindles vertical instead
of horizontal, mounting the set in
a cabinet with a lift-up lid which,
when closed, would completely
cover the controls and keep them
free from dust ? The speaker could
be mounted in the same cabinet
with the grill in front, and possibly
an elongated panel on either side,
these panels consisting of doors
covering recesses which could hold
varipus odds. and ends and, of
course, the faithful Encyclopedia
if the set happens to be a PracTICAL

AND AMATEUR WIRELESS design.
For accessibility it might be
preferable to retain the volume
control in its original position, but
in any. case Fig. 1 gives a good idea of the
finished appearance of such a receiver.

Fig. 2~Methods of mounting com-
ponents with the control spindles

! h‘ﬁ‘)_ﬂ‘||r|ra|i|u;'l|f!|'||a:v

£

Fig. 1.—A receiver with a horizontal panel
mounted in a cabinet with a lift-up lid.

+ vertical.

with the spindles vertical; the valves
would then be horizontal instead of the
more usual vertical position, but this does
not matter.

It must not be forgotten that some slight
difficulty may be experienced in fitting
the chassis in the cabinet unless details
are first worked out. It will probably be
found that the simplest way is to have a
removable top panel so that it can be
dropped in after the set has been fixed in
position,

If the reader prefers to stick to conven-
tional design, a panel could be fitted to the
chassis and the set mounted in a cabinet
designed on the lines of Fig. 4. The speaker
and set beadings being identical, the lay-
out is extremely symmetrical, and in the
event of the set being rebuilt, the fact
that the cabinet is not drilled to any
special dimensions makes it suitable for
any new design. The loud-speaker being

Fig. 5.—Showing a receiver with separale
speaker cabinet, . and awr_ideca for a table-
gram.

permanently in position, considerable time
and trouble is saved, apart from the fact
of the saving in the cost of & new cabinet.

Sectional Cabinets 3

In the sectional cabinet illustrated in
Fig. 6, each compartment is a separate
container, there being containers suitable
for gramophone units, single or dual
speakers, batteries or mains units, and
lockers for books or other items. The
advantage in this style of assembly is that
it is possible to build up from a crystal
set to a superhet radiogram without
discarding any cabinets.

Synchronous mains are gradually
spreading with the grid system, and
electric clocks are slowly but surely
gaining in popularity. It is quite con-
ceivable that within the next year or
two no house with electric light will be
without at least one of these labour-
saving Greenwich-timed mechanisms.
Those readers who have built, or are
building, all-mains sets could quite
easily incorporate one of these time-
' picces in the cabinet. It should not
prove very difficult to arrange it in order

- (Continued overlecf)

Fig. 3.—Mounting components on a panel so
that the spindles arc in a vertical position.

.
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UNCONVENTIONAL CABINET
DESIGNS

(Continued from previous page)

to agree with the symmetry of the present
design, and the act of looking in the
direction of the radio receiver when wishing
to know the hour might possibly remind
the listener of some important programme
which would otherwise have been missed.

A Table-gram

Amongst the variety of cabinets pro-
duced by Messrs. Peto-Scott is one con-
sisting of separate speaker and set cabinets,
the speaker cabinet being so designed that
it will fit on top of the set cabinet, making
what is apparently a single cabinet with
an ornamental beading around the centre.
In this latter form it is equivalent to the
more usual system of receiver design, but
the fact that the speaker can be moved if
required to another location is a distinct
advantage, because the majority of receivers
use an aerial and earth, and the trouble
experienced in fixing aerial and earth wires
in any new but temporary position is often
sufficient to deter the listener (as distinct
from the experimenter) from making any
move at all. For maximum convenience
the set should be connected to the speaker
via plugs and sockets and a short length
of flex. An additional length of flex can
then be fitted with similar plugs and sockets,
and used to extend the leads when the
speaker is used in any place not adjacent
to the receiver.

One of the three suggestions illustrated

PRACTICAL AND AMATEUR WIRELESS
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in Fig. 6 is an idea for a
table-gram. The * hori-
zontal ’ type of cabinet
is extremely popular at
the moment, and there
is no reason why it should
not be fitted with a lid
and turntable. If one of
the exceptionally shallow
motors now on the market
is used, the additional
height to allow for should
not exceed 4ins. ; in fact
it would probably be less
than this because there is
usually an inch or two to
spare in the top of any
cabinet, and it should be
possible with careful
designing to fit one of
these motors and -pick-
ups with an additional
height of about
2ins.

Sufficient has been
written to show that
there are many ways and
means of getting away
from the conventional,
but there are many other
ideas which might also
be adopted, and it is up
to the reader to view his
present or intended set
from this angle, with the idea of intro-
ducing what may possibly be uncon-
ventional but nevertheless sound and

-2
COMPARTMENT FOR
ELIMINATOR BOOKS ETC

Fig. 6.—A cabinet for a receiver and radiogram built on the
sectional principle, with separate compartments for different units.

GF.AMOPHONE MOTOR
AND PICK-UP

"RECORD
COMPARTMENT

ATTE

useful ideas. It will have been noticed,
of course, that our own cabinet designs are
entirely original.

SIGNAL may be absorbed before
reaching the first H.F. stage, or
before reaching the detector stage in

a simple regenerative circuit employing
capacity or inductive-aerial coupling. If,
however, the signalis damped out or nullified
after leaving the aerial, and passing through
one or more tuned stages, this is due to
cancellation. There are various methods
which may be adopted in order to remove
dead spots. The addition of an untuned
stage of H.F. amplification ahead of the
detector is undoubtedly a great help, and
in certain instances the fitting of a pre-set
.0001 mfd. max. condenser in series with the
aerial and the aerial terminal of the set,
enables the operator to shift the dead spot to
another part of the tuning range. A much
better method, however, is to fit a small coil
similar to the grid winding of the largest
short-wave coil in series with the aerial, and
tune it by means of a variable-tuning con-
denser connected across it.

Joe Termini, the famous somnolent melodist, reaches the final stage
in the construction of his Cossor Melody-Maker.

- Technical
Topics

H.F. Chokes

By the use of this method the natural
wavelength of the aerial system can be
varied within wide limits, and beyond the
range covered by the tuning system.
Attention is frequently drawn to the vital
importance of suitable H.F. chokes. To
incorporate a component which resonates
around 60 metres in a receiver tuning up to
160 metres is foolish. Attempts to use
broadcast type H.F. chokes will also prove
to be a mistake. An unsuitable H.F.
choke will produce dead spots over various

1 O O L T T

CUT I T ere 4

ranges, and it is
advisable, there-
fore, to wuse

specially designed
short-wave or all-

With an all-
wave tuner of the
tapped coil or
separate coil-unit
type in which a
switch is used to
cut each coil or set
of coils in and out
of circuit, the
elimination of
dead spots," if ex-
perienced, is some-
times difficult. It
is, of course, quite
possible to design
a tuner free from
dead -spots, but
even so this phe-
nomenon is not
unknown in com-
mercial receivers

< o

wave H.F. chokes..

and kit sets, especially in the regions of
20 metres and 80 metres.

The best method to adopt in such in-
stances is to remove all coils or sets of coils
out of circuit by unsoldering the switch
connections, and then resolder one set at
a time, and try out until the particular coil
combination which is at the root of the
trouble is found.

In instances of this nature a definite
cure and the application of suitable
methods depend greatly upon the general
design and tuning system. Serics resonance
on certain wavelengths, owing to induct-
ance and capacity being balanced out,
causes dead spots.

The writer remembers a super dead spot
in a commercial short-wave receiver,
covering the whole 29 to 50 metres range
on the 29 to 58 metres coils. This was due
to the use of heavy gauge connecting wire
between reaction condenser stator and
reaction coil, and shielding at earth poten-
tial of this lead. A 28 C.E. insulated and
shielded lead replacement completely cured
the trouble over the full tuning range.

Detector Sensitivity

This desirable quality in a detector may
be improved by experimenting with various
grid-leak and condenser values, also com-
binations of leaks and -condensers. A
study of by-pass and decoupling methods is
also worth while.

A tightly-coupled aerial system will
incrcase volume, but will also cause, in
most instances, threshold howl. The happy
medium between maximum signal volume
and stability should be the basis of experi-
ment when the howl is traced tothe detector
stage. If the L.F. stages are at fault
various resistance values across the L.F.
transformer secondary should be tried.
The 'most suitable will cure the trouble, yet
reduce the volume very little. H.F. grid
stoppers of 100,000 ohmns (non-inductive)
applied to the L.F. circuits are to be recom-
mended also. For every trouble there is a
cure, but in the case of bad design and
lay-out re-building is the only cure.
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~ Solving the
Selectivity - Quality
Problem

Various Methods of Incorporating a
Superhets are Outlined

URING recent years the superhetero-
dyne receiver has definitely re-
established itself, and it is now

generally accepted that the selectivity of
this type of set surpasses that of the
straight type. In most cases, however,
this high degree of selectivity is obtained
at the expense of quality. A few years ago
sensitivity and selectivity were the only

Selectivity-quality Switch in Modern
in this Interesting Article.

Switching Arrangements

Two circuit diagrams are given, both
of four valve A.C. superheterodynes employ-
ing circuit arrangements very commonly
used at present. Fig. 1 shows a receiver
with a stage of high-frequency amplifieation,
coupled to a pentagrid frequency changer
by means of a tuned-anode circuit. A

233

fed from the first valve direct to the diode,
and the set becomes a straight three. The
superhet section of the receiver is then
entirely isolated, the degree of selectivity
drops, and the audio-frequency response is
improved. i

Using Half of the Triode-pentode

Fig. 2 shows an alternative circuit in
which a triode-pentode acts as a frequency
changer. This type of valve incorporates
a very efficient H.F. pentode section,
having a working impedance of approxi-
mately one megohm and a mutual con-
ductance of approximately three. This
section of the valve is therefore quite
suitable for use as a straight H.F. amplifier,
followed by the usual tuned-grid or tuned-
anode coupler. The oscillator section can
easily be put out of action by short-circuiting
the coupling coil. Referring to the circuit
diagram, it will be noted that a downward

movement of the

Y

in a radio set, for at
that time broadcast
transmitters gave so
poora frequency range
that high-quality re-
production was im-

two qualities required

J
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possible.  Conditions
are now drastically
changed, however, and
it can safely be said
that the frequency
range of most receivers
is not as good as that
of modern transmit-
ters.

The Quality-selec-
tivity Compro-
mise
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switches will eut out
the L.F. stage and, as
in the previous case,
selectivity will he re-
duced and quality of
reproduction im-
proved. If desired,
the degree of coupling
in the band-pass filter
may be varied to suit
localconditions. The
AV.C. remains in
action in hoth posi-
tions of the selectivity-
quality switch. When
all the valves are in
circuit it serves its
usual purpose of mini-
mising fading, and
when the I.F. section

The reasons for this
~are not far to seek.
Coupled with the
average listener’s lack
of appreciation of
really faithful repro-
duction, we have a
very congested ether necessitating a very
high degree of selectivity in the receiver.
It is not surprising, therefore, that the
four-valve superhet, which holds pride of
place at the moment, should be a station-
getter rather than a quality repro-
ducer. In most cases some selectivity has
been sacrificed to give moderately good
reproduction, however, so that the set
becomes a compromise, it beinginsufficiently
selective for present-day conditions, and
providing quality that does not satisty the
musician. :

Isolating the I.F. Circuits

The problem has been tackled in some.
of the more expensive sets by employing a
variable coupling in the I.F, circuits ; that
is, by using tight coupling for quality and
loose coupling for selectivity. This method,
in some measure, overcomes the difficulty,
but surely there is a better and simpler
way of obtaining the desired result. Why
not cut out the superheterodyne action
altogether for local station listening ? The
signal-frequency portion of the set would
provide all the selectivity necessary for
this purpose, and by means of simple
switching arrangements could be made to
feed directly into the second detector. The
I.F. circuits could then be designed to
provide maximum selectivity for distant
station reception, whereas for local station
work the signal-frequency circuits could
have a fairly wide response, passing a wide
enough band of audio frequencies to allow
of excellent quality reproduction.

Fig. |.—Showing the joining of switches in a four-valve superhet

pentagrid frequency-changer.

double-diode-triode fed from a single I.F.
stage performs the usual functions of
rectification, A.V.C., and L.F. amplification.
By incorporating the two switches A and
B (these may be ganged in practice) the
L.F. valve and its associated components
may be cut out at will. When the switches
are both in the downward position the set
works as an ordinary superhet and maxi-
mum selectivity is obtained, but when they
are in the upward position the signal is

with LF. amplifier and

is cut out it desensi-
tises the set for local
station reception. It
is permissible to break
the A.V.C. circuit at
the diode pin when
the straight circuit arrangement is used,
however.

If a signal frequency amplifying stage
precedes the first detector, it will be advis-
able to retain this and use the switching
arrangement shown in Fig. 1. If an HF.
stage is not incorporated, however, the
wiring shown in Fig. 2 should be used, the
oscillator valve Lbeing removed or its coup-
ling coil short-circuited when the switch
is set for quality reproduction.

)
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Fig. 2.—Showing swiiches in a four-valve superhet with triode-pentode frequency changer.
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iThe complete Brown Tuner,
ishowing the conirol, trimmer
'and wave-change
switch.

HERE have been many interesting
schemes put forward for utilising
the powder-iron core in tuning coils,

and we have seen some interesting types of
coil developed as a idsult of various trains

" of thought. The permeability tuner, in
which the movement of the iron core
affects the inductance of the surrounding
«coil and so carries out tuning without the
necessity of a variable condenser, has been

developed in several patterns and some of*

‘these are still on the market. So far, how-
ever, a more or less standard type of coil
has been used with the iron core and thus
the full advantage has not been taken of
the benefits.which this core gives to the
‘coil designer.

A Novel Idea

Mr. S. G. Brown, whose name is well
known in the radio world, has spent a
great deal of time experimenting with this
tuning scheme, and as a result of his experi-
ments a new tuner has been developed and
is shown in the illustrations on this page.
The actual coils used in the unit are in-
credibly minute, and may be seen in the
interior view arranged in two rows of six
coils. The complete tuner, by the way,
measures about 4}in. long by 3iin. wide
and is only an’inch or so in depth, yet it
incorporates the complete tuning system
for an H.F. and detector stage, with wave-
change switching, slow-motion drive and
also includes an inter-circuit trimmer.

The Actual Coils

The coils used in this tuner measure only
Zin. in length and are of square section,
each side measuring under 3/16ths of an
inch. A paper former is employed upon
which the coils of enamel-covered wire are
wound, and a very spccial method of
.winding is employed, in which full advan-
tage is taken of the nodal points of the
coils, as this is productive of certain
results when incorporated in a receiver.
By utilising this arrangement, and winding
the coils in a certain manner, it is claimed
that a much sharper tuner is obtainable
than has hitherto been th®ight possible,
without cutting side bands. The unit gives
four times the separation which is at present
obtained by other arrangements, and it
is claimed -that even twenty times the
present separation is possible, with the
result that instead of requiring a separation
between stations of 9 kes, there will be
no need to have a greater separation than
1 ke. The reasons for this wiil be explained

when full details of the
coils are released.

The Tuning
Atrangements

The control of in-
ductance, or the tuning
control, is carried out
by sliding the small
iron cores in and out of the coils, and for that
purpose the cores are attached to small
eross-bars which are fitted to small racks.
A pinion on the central control spindle
imparts to both sets of cores a similar
and opposed movement and thus each
circuit is tuned. The matching is accurately
carried out by the manufacturers, but a
small trimmer is fitted for balancing out
stray capacities and this is controlled from
the front by the small spindle projecting
from the centre of the main tuning dial. A
slow-motion device is fitted into the side
of this dial and is intended for finger
operation, and it provides a clean, smooth
movement. For wave-change purposes a
sliding bar is employed, and five separate
contacts are changed in the process of

passing from the medium- to the long-wave |-
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The New Brown Tuning {71;

Interesting Details of a New Permeability Tuner Designed

It is a Complete Unit, and Eliminates

The interior of the tuner.
size of the coils.
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to Cover the Broadcast Bands with Maximum Efficiency.

the Variable

Condenser

Note the compact arrangement and

from 180 to 600 metres and from 800 to
2,000 metres. .

To obtain maximum results from the
tuner it is necessiry to observe certain
precautions. The front portion of the
unit is of bakelite and it is thus necessary
to screen this efficiently to prevent erratic
effects, although the rear portion of the
unit is of metal and may thus be earthed
by any simple method. A metal panel is
thus essential for the receiver incorporating
one of these tuners. Furthermore, the.
leads fromn the tuner (no terminals are at
present fitted) must be kept reasonably.
short, and in certain cases it may be
desirable to screen some of them. {

Further details concerning the tuner
will be given at a later date, when we have.
had an opportunity of thoroughly examining

bands. The ranges covered at present are | it and trying it in various circuits.
EI}E are a few wmt time's in
alterations ! separating it
it would be wise to LEAVES FROM A i from OXY, Skam.-!
note: Rome . ! lebaek, taking'
12RO, in addition SHORT-‘VAVE LOG ¢ the Copenhagen’
50its uSUBIMONAAY, L. . \.ecriesr s anssns s samsansmsiss s ssnensrasnsees. PTOETamme  on’

Wednesday, and 49.5 metres.

Friday broadcasts on 49.3 metres
(B.S.T. 19.00-20.30 and 00.00-01.30), for
the purposes of comparison is also testing
out daily another channel, namely, 31.13
metres (9,630 kilocycles) ; these are destined
to the United States.

DJE, Zeesen, on 16.89 metres (17,760
kilocycles) also takes the B.S.T. 14.00-17.30
programme broadcast by DJA (31.38
metres) and DJN (31.45 metres). Announce-
ments are made in German, English, and
Spanish or Portuguese, as the entertain-
ments are for the benefit of South American
listeners.

Although OER2, Vienna, does .not
appear prominently in our logs, this station
rclays the programmes from the capital
daily, except Sundays, on 49.4 metres
(6,072 kilocycles) from B.S.T. 15.00-23.00.
The call is, of'course, Radio Wien, and
the interval signal a metronome. Some
little  difficulty is  experienced at

Bogoti (Colombia)

Wihilst in this band, bear in mind that
a new station has cropped up, namely,
HJ3ABH, Bogots (Colombia), on 49.9
metres (6,012 kiloeycles), ‘and that it is
trying out a new 1,600 watt transmitter.
It has already been heard in the British
Isles after midnight and it is reported
that the interval signal is a cuckoo call.
In its announcements, in which both
English and Spanish are used, a call
including La Voz de la Victor has been
noticed.

Another station frequently logged during
the week under observation is W9XF,
Chicago, which shares the 49.18 metre
or 6,100 kilocyele channel with W3XAL,
Boundbrook. It relays WENR, Chicago,
and other programmes of the N.B.C. Blue
and Red Network daily (Sundays excepted)
between B.S.T. 02.00-03.00 and from 06.00—
07.00. The power is 10 kilowatts.
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Their Action. Pnnmple & Purpose

The Components Dealt With in This Fourth Article of the Series are Those Used in the Detector Circuit

N going through the typical three-valve
receiving circuit from the aerial towards
the loud-speaker we have now arrived

at_the detector stage, which is' shown in
'heav‘ lines in Fig. 1. In this circuit we
have the tuning coil and condenser, L2 and
€2 (t6 which reference has alrea/dy been
made); ‘the grid condenser and grid leak,
marked C7 and R2, the three-electrode

.(loudness) of the music or speech which is
being transmitted.

This rather long explanation has been
necessary to show that there are two com-
bined oscillating voltages in the detector
circuit, it being the object of the detector
stage to separate these. The reason that
they must be separated is that the high fre-
quencies of the carrier wave could not be

transformed into

audible sound by

>
HT+1 .
any means, since

C_m e earis

they would be of a
pitch well above
audibility. The
modulation cur-
rents, however, have
to be converted into
gsound in order to
obtain a reproduc-
tion on the loud-
speaker of the
sounds being
created in the
broadcasting
studio. What is
required of the
detectorstage, then,
is that it shall split
up the carrier wave
and modulation

L HI2

currents so that
they again become

as represented by

the two upper
=[5 diagrams in Fig. 2.
Fis. |.—In this circuit the components referred to this weeh are shown in After that, a means

heavy dines inside the box marked C

detector valve, and the choke H.F.C2.
It will be necessary first of all to gain an
insight into the general method of func-
tioning of the detector valve, although it is
not proposed to cover this subject very
extensively, for that has previously been
done in other articles.

Two Sets of Oscillations

It is, however, now necessary to realise
that the high-frequency alternating cur-
rents which we have been considering all
along really consist of two different sets of
alternations linked together. There is the
set comprising the so-called carrier wave,
and also the other set which corresponds
with the sound, or modulation, currents.
This will more readily be understood by
looking at Fig. 2, where the carrier wave,
modulation and combination of these two
are shown graphically. The carrier wave is

of high frequency, and it is to this that the

oscillatory circuits have to be tuned; the
modulation currents, on the other hand, are
of low frequency and are super-imposed
upon the carrier wave, the reason for the
name of which will now be evident. The
frequency of the carrier wave is perfectly
constant whilst its amplitude (or mean
voltage) is also constant. Both the fre-
quency and the amplitude of the modula-
tion currents are constantly varying,
Jhowever, since they are the exact electrical
counterparts of the pitch and intensity

must be found of disposing of
the carrier wave and changing
the modulation currents and
voltages into sound.

The Grid Leak
Condenser
The detector ecircuit shown
in Fig. 1 is of the so-called
leaky-grid variety, this name
being given because there is

and

anode. But when current flows through a
resistance there is always a voltage drop
across that resistance ; the voltage may be
calculated by using Ohm’s Law, which
states that the voltage drop is equal to the
current in amps multiplied by the resist-
ané¢e’in ohms. The voltage drop occurring
across the grid leak is dependent upon the
current flowing, and thus upon the positive
potential applied to the grid. The latter
varies acgording to the strength of the
signals passed on to the grid from the tuning
circuit, and the variation in voltage is as
represented by the brokensline in Fig. 3.
This diagram also shows how the effect of
the carrier wave is cancelled out, and how
only the low-frequency, or modulatxon
portion of the received signal is emploved
We are not going to enter into this question
more fully here, but any reader who would
like to have a more complete under-
standing: is asked to refer back to the issue
of PractricAn WireLEss dated September
30th, 1933.

Resistance and Condenser Values

Turning to the more practical side of the
question it is now necessary to decide what
values should be assigned to C7 and R2,
and also to decide what special properties
they must possess. Actually, the efficiency

.of the circuit is governed by the correct

choice of ratio between the condenser and
leak. The efficiency of the coupling, that
is, the ratio of the voltage developed
between the grid and filament of the detec-

Constant
Amplitude

a'grid leak (a high resistance,
which permits a leakage of
current) connected between
the grid and filament of the
valve. There is also a fixed
condenser joined between the
upper end of the tuning coil
L2 and the grid of the valve.
Basically, the function of the
valve is as briefly deseribed

Yariable

last week—there is a flow of
electrons or current from the
filament to the anode. Nor-
mally the grid is slightly
positive with respect to the
centre of the filament, be-
cause the grid leak is connec-

Amplitude

200 €S

ted to the positive end of the
filament. This means that a
certain amount of current
will low from the filament
to the grid, as well ‘as to the

Fig. 2—The above three diagrams represent (from top to bottom)
the carrier wave, the tow-frequency or audio-frequency impulses.,
and the combined carrier

and L.F

received signal.

which the

comprise
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tor valve to the voltage across the tuning
circuit is given by the expression :
_R___
VvV RT + 72
where R is the resistance of the leak R2,
and Z is the impedance (or reactance) of
the condenser C7. It is, of course, possible
by means of this equation to choose values,
of condenser and resistance which provide
an efficiency of 90 per cent. or so, but only

PRACTICAL AND AMATEUR WIRELESS

detector valve, and the other is to prevent
high-frequency currents from passing into
the H.T. and low-frequency-amplifying
circuits. One reason that the choke has to
act as a barrier to H.F. currents is that
thesc are required for reaction purposes
and have to pass through the reaction
winding marked R.W. and the condenser
C6. Tt is necessary to point out that,
although the mixture of high- and low-
frequency currents was split up, and only

MEAN GRID
VOLTAGE .

Fig. 3—This diagram shows clearly the effect of leaky-grid rectification.

at one particular frequency—that chosen

-for determining the impedance of the grid

condenser. ' (The formula for finding con-
denser reactance has previously been
given.)

The Effect of Changing Grid-leak

Resistance

For the average constructor and experi-
menter it will be sufficient to know that
values of condenser and leak of .0002 mfd.
and 2 megohmns are generally most efficient
at average frequencies, and with the
average type of deiector valve. When
better low-notc response is required it is
sometimes advantageous to reduce the
value of the leak to about .5 to 1 megohm,
but this does not always follow, and
experiment is the best guide. On the
other hand, a slightly greater efficiency,
but with sacrifice of lower notes, is some-
times to be had by increasing the value
of R2 to between 3 and § megohms.

In the case of power-grid rectification,
the object of which is to provide a greater
“ handling ” capacity for powerful signals
passed on by the H.F. stage, it is nearly
always advantageous to employ a lower
value of leak, so as to have a lower average
bias voltage; in order to obtain a high
percentage of efficiency the capacity of
the condenser must then be reduced in
accordance with the working of the equa-
tion given above. Usual values for power-
orid are .0001 mfd. for C7 and .25 megohm
or R2, but, herc again, variations are
possible.

It will be evident from what has been
written in previous articles in this series
that both the grid eondenser and grid leak
must be non-inductive. This means that
the condenser should be of the mica or
tubular type, and that the leak should
not be of the wire-wound variety. As the
correct types arc standardised in the values
required there is little chance of making
any mistake. '

The Reaction Choke

We briefly discussed the H.F. choke,
H.F.C2, last week, but we can now study
it rather more thoroughly. It has two
main functions to perform; one is to
carry the high-tension current to the

| the latter portion employed hy the detector,

there is a certain amount of H.F. which

passes through the detector valve into

the anode circuit. This- may be dealt
N7 N,

/I //AI, S

- -~

-
g

Fig. 4—Showing the reaction and grid coils

with their associated magnetic fields which

“link,”" causing H.F. energy to be' fed back

from the anode to the grid circuit of the valve.

Arrows indicate the path of the H.F. currents
through the reaction circuilt.

with in one of two ways : it may be ¢ thrown
away ” by connecting a fixed condenser
of about .0003 mfd. between the anode
of the detector valve and earth (Cx in
broken lines in Fig. 1), or it may be put to
good use by passing it through the reaction
circuit.

The Advantage of Feed-back

Generally, the latter course is followed,
and all constructors know how very much
the application of reaction adds to the
available signal strength and range of a
receiver. The idea is that the H.F.
current, being unable to pass through the
choke easily, looks for the path of least
resistance to earth, this being through the
reaction coil and condenser. The winding
does offer & certain amount of impedance,
but this is comparatively small. The
reaction condenser, however, has a com-
paratively high impedance, the actual
value being dependent upon the effective
capacity of the component—the amount
of overlap between the moving and fixed
vanes—and also upon the frequency of

be apparent that the current flowing

the transmission being received. Tt will"
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through the reaction circuit can easily
be altered by varying the capacity of the
condenser, and this system provides one
of the simplest and most reliable forms of
reaction control. The maximum capacity
of the reaction condenser depends upon
the size of the reaction winding and its
position relative to the tuned winding,
but generally a value of .0003 mfd. is
most suitable. In practice a value between
.00025 and .0005 mfd. can generally be
used with success. °

But what is reaction ? the beginner
will ask. A better name for it is feed-
back, for the object of reaction is to feed
back into the grid circuit some of the
amplified H.F. cwrents from the anode
circuit. When this is done the currents
again pass through the valve, are amplified,
fed back to the grid circuit, passed through
the valve again, and so on; the limit is
reached only when the valve becomes
‘“ saturated ” or falls into self-oscillation:
The idea of the reaction circuit is that the
H.F. currents pass through the winding
R.W. (see now Fig. 4), so that a magnetic
circuit is set up. This “links ” with the
magnetic eircuit wround the tuning wind-
ings and, provided that the magnetic
fields are in * phase ” (acting in the same
direction) one assists the other, resulting
in the feed-back mentioned above. With
regard to the matter of phase it should
be mentioned that the windings must be
connected as indicated in Fig. 5. When
both windings are wound in the same
direction (clockwise or anti-clockwise) the
top of the tuned winding must go to the
grid and the bottom of the reaction winding
to the plate. " If the direction of winding
of one of the coils were reversed, the
connections to that winding must also be
reversed. Actually, it does not matter
whether it is the bottom or top end of
the winding which is joined to, the grid or
anode, so long as the ‘““sense” of the
windings is as mentioned.

DIRECTIOM OF WINDING

Z___~

D1 - CGRID
L~ OR GRID
4 CONDENSER
GRID
WINDING
EARTH
_— nsAc‘rg%r;
N
.REACTION N
WINDING
|~ DETECTOR
ANGDE

Fig. 5.—~This illustration shows how the grid
and reaction windings must be connected to
obtain feed-back. If the direction of one wind-
ing were reversed the connections must also be
reversed ; if the direction of both were reversed
the connections could remain unchanged. This
rule_applies to any type of coil.

T is very convenient to construct a
wireless set so that it may be easily
removed for maintenance purposes, and
this may be easily done by making it
possible for the set to be ““ jacked in ™ to
the ebonite terminal strip. Two ebonite
blocks are drilled and recessed to receive
the plugs and sockets from old plug-in coil
formers. - One block is fixed to the set

- aamen
0 -

i ¢ Jack-in ” Wireless Connections

Woane e fusnd

i} P

baseboard and carries a row of plugs, and
the other block is screwed to the shelf
carrying the set, and is fitted with sockets
in positions to correspond to the plugs on

the set terminal block. Permanent con-

.| nections are made to the block placed upon

the shelf and the plugs are simply ¢ jacked-
in” en bloc. Rapid removal of the set is
thus facilitated for overhauling when
necessary. - It is advisable to add a shield
over the shelf terminals to avoid any
possibility of a short ecircuit.—War. A.
HaRRISON (Aintree).
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ANTI-PHASE TELEVISION SIGNALS
By H. J. BARTON CHAPPLE, B.Sc, AMIEE.

ROM ‘questions which readers continue
to ask, it would appear that con-
siderable confusion still exists on

the question of phase changes, and their
effects on the television signal or the
image seen in the receiver. The greatest
difficulty concerns the anti-phase effect,
or, what is more generally termed techni-
cally, ““a phase displacement of 180 de-
grees.” Various reasons have from time to
time been given for this, but the simple
explanation which follows should help to
clarify the situation.

MODUL.ATION
CURRENT

proportion of the light on the minute area
of illumination will be reflected and so
influence one or more photo electric cells
arranged in convenient positions round the
scene or object. A bright or highly rcflec-
tive (relatively speaking) surface will give
a correspondingly high signal from the
cells, whereas a dull or poorly reflective
surface will produce a much fainter signal,
and so on for intermediate shades.

In both types of scanners mentioned,
therefore, there is a very distinet and
proportional relation between the degree of

light and shade in the initial
signal televised, and the corre-
sponding signal generated by
the photo-electric cell, whose
function is to convert thelight
variations to electrical varia-
tions,

Inversion

The effect of thisis to give a
continuously varying signal, or

TIME

Fig. 1.—Illustrating simply the modulating
produced by a television signal.

Light Changes at the Transmitting
End

To grasp the essentials it is necessary,
first of all, to consider briefly what happens
when the television signal is generated at the
transmitting end. 1In the case of the trans-
mission of a talking film, the individual
pictures of that film are projected by means
of a brilliant licht source and lens system
on to a small area near the edge of the disc,
so that the minute apertures in the disc
can pass across the pictures as the disc
revolves at high speed. Depending on the
degree of opacity of each scction of the
picture, varying degrees of light will pass
right through the dise to the other side,
That is to say, the sections of the picture
which we term bright will allow a relatively
large amount of light to pass through,
while the dark sections will reduce this to a
small quantity with corresponding quanti-
ties for the intermediary shades.

The photo-electric eell on to which
this continuously varying light is focused
will, in consequence, convert the high
lights to a strong electrical signal, and the
dark portions to a signal of low intensity.

A similar state of affairs. as far as the
television signal is concerned, exists in the
case of a light spot transmitter. Here a
minute spot of light of constant intensity
passes over the object or scene to be
televised so that it explores t he whole area.
At any one instant, therefore, a certain

8
(S e

LINES TO RADIC
TRANSMITTER

A .

SIGNALS
FROM

TELEVISION
STUDIO

Y

Fig. 2.—Applying the television signal to
lines via an output transformer.

what is  better termed a
modulating current, which can
for the purposes of explanation
be shown as a simple undula-
tory curve as in‘Fig. 1. The
rises and falls will correspond with the light
and dark portions of the picture respectively,
and as there is'present the generated pro-
portionality, it is essential to maintain this
throughout t he chain of events which occurs
before the televised scene is watched as an
image in the receiver. The penultimate
stage must, however, not only maintain the

current

variation proportions of Fig. 1, but the |

current direction must be the same.

If o reversal occurs through some effect,
then a negative picture will result provided
the inversion is complete (generally referred
to as a 180 degree phase displacement).
Taking the casc of a simple neon-lamp dise
receiver by way of an example, the effect

HT+

Fig. 4.—
Insertizg the
neon lamp
directly in the
valve anode
circuif.

NEON LAMP

HT-
.
just stated would give the correct current
modulating amplitudes to the lamp, but it
would glow darkly for the televised high
lights and brightly for the dull sections of the
picture. This gives the same result as an
ordinary ' camera plate from which a
photographic contact print is being made,
and it is therefore cssential to know how
this reversal of phase can occur and what
steps can be taken to counteract it.

Transformer Reversal
Consider then, first of all; the case of a
low-frequency transformer. There is no |
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direct electrical connection between the
primary and secondary windings, but when
an alternating voltage and current is
applied to the primary, similar voltage
alternations are induced magnetically in
the secondary. These are larger or smaller
in magnitude, according as to whether the
number of turns of wire in the secondary
winding exceed or are less than those of the
primary, and currents will flow through the
sccondary winding if the circuit in which it
forms a part is closed electrically.

The telev:sion signal modulation applied
to the primary winding being alternating in
character, means that at any onc instant
one end of the winding i at a higher
potential than the other end, and vice
versa at another instant. Similar effects
are induced in the secondary winding. If,
for instance, the line from the studio to
the radio transmitter is connected to the
secondary as in Fig. 2, that is, A to B and
C to D, then the line will have applied to
it one type of signal. It will be obvious,
however, that if the engineer makes hig
line connections to the secondary so that
A is joined to D and C to B, then the signal
will be completely reversed in phase or
direction. Here, then, is one way in which
signal direction can be reversed, and inci-
dentally it provides the user of any radio
set connected to a television receiver
with a method for counteracting negative"
pictures if a low frequency transformer is
included in his amplifier. Just reverse the
conncctions to either the primary or the
secondary windings and matters will be
rectified,
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Fig. 3—The elements of an R.C. coupled

stage to show phase reversal effects.

The Case of R.C. Coupling

If we turn to a resistance-capacity
coupled low-frequency amplifier (thie method
which incidentally is by far the best for all
television reception work), the voltage and
current changes can be traced quite readily.
Fig. 3 shows the elementary connections for
a single valve stage, and assuming for a
moment that the television s#:nal passing °
through the set at one particular instant
causes a positive potential to be applied to
the valve grid, then our knowledge of valve
working tells us that the plate current
tlln‘ough the anode resistance will increase
also.

The drop of voltage across this anode
impedance will therefore increase and as
the total voltage applicd between X and
Y remains constant therc is a drop of
potential between the valve anode and Y,
which is the earth point. Similar reasoning
shows that a decreasc in the povential
applied to the grid causes an inercase in
the potential difference between valve
anode and - earth. Hence the voltage
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changes between valve anode and earth
are exactly the reverse of those applied
between ' grid and earth. But it is the
yoltage' changes between anode and earth
which are passed to the grid of the-valve

_'_ e
GD HT+
NEQN
N II LAMP
W
HT=-
-

Fig. 5—Another method of connecting the
" neon lamp in circuit.

in the following stage, and it is therefore
quite plain to see how each stage in a
resistance capacity coupled amplifier brings
about a complete phase reversal,

Neon Lamp Connections

Having dealt with anti- phase effects

“inside ” the low-frequency amplifier, the
next point that arises is in connection with
the methods of joining the source of light
modulation to the output valve. Taking
the common case of a neon lamp connected
directly in the valve anode circuit as in
Fig. 4, then an increase in grid volts will

AMATEUR TELEVISION

cause an increase in current flowing through

the lamp, and in consequence an increase .

in brightness. A decrease in grid volts
brings about the opposite effect, so that if

-thé number of preceding amplifier stages
_is correct the light intensity of the lamp will

follow exactly the picture signal .undula-
tions.

When the static conditions of the output
valve are such that there is insufficient
current passing through the neon lamp to
make it ‘glow at its correct mean’value, and
also in those cases where it is desired to
vary the current through the neonh lamp
as required, then the connections of Fig. 5
apply From the electrical point of view
this is the same as Fig. 4, that is, increase
in applied grid volts causes an increase in
neon lamp current and vice versa.

.As far as‘the neon lamp and variable
resistance are concerned, however, they |
can be interchanged as in Fig. 6 without
in any way upsetting efficiency. Now the
lamp is to all intents and purposes joined
between anode and earth, the whole scheme
being really the same as an R.C. coupled
stage. Here the neon lamp voltage (and
hence the current) variations are antiphase
to the grid variations and, in consequence,
the arrangement shown is a particularly
convenient and simple one for counteracting
a negative image when it is impossible, or
not desirable, to bring about the change in
the low frequency amplifier itself,

A Final Point

-In conclusion, it is as well to remind-
readers that antiphase effects occur as a
result - of the method of rectification
employed in the radio receiver. In the
case of grid leak and condenser rectification

May 1th; 1935-

the average anode current in the detector
valve deccreases, but with  anode . bend
rectification the average anode -current
increases. At this stage in the set, there-
fore, another convenient method of effecting
.a 180 degrees phase change presents itself
when the ideas” just propounded are in-
convenient. ' Furthermore, bear in’ mind
that with the present B:B.C. low definition
television service an anode bend rectifier
followed by an odd number of R.C. coupled
stages glves a positive image when the neon.
lamp is connected directly in the anode
circuit of the output valve, In'the case of

a—
HT+

Fig. 6.—Interchanging the neon lamp and
variable resistance to reverse the phase.

grid leak' and condenser rectification,
similar conditions are secured when there
is an even number of R.C. coupled stages.

TUNING COILS

Some Convenient '

T frequently happens that the constructor
wishes to make a coil suitable for
some particular circuit or wavelength,

but he is generally in a quandary as to the
number of turns required. Unfortunately,
the calculation of the number of turns is
by no means simple; even when the
appropriate formule are used, it is necessary
to know the diameter of the wire to be
used, the spacing between the turns, and
the ratio of the length to the diameter
of the finished winding. The result of this
calculation is not suffiecient, however, for
the inductance value of the coil in henries
has then to be translated in terms of the
wavelength over which the coil will tune
when joined in parallel with a variable
condenser.

Trial and Error

In practice, the average amateur will
find it more convenient.to work more by
simple °‘‘rule-of-thumb” methods, and
finally to decide the number of turns by
trial and error. As a guide, it might be
stated that for wavelengths over 200 metres
it is a good plan to work on a figure of
about one turn per eight metres on a
former 2}in. in -diameter. This gives the
average wavelength of the coil when tuned
by a .0005-mfd. variable condenser. Thus,
a coil required to tune from, say, 300 to
500 metres (average wavelength, 400
metres) would require to have about 50
turns 2%in. in diameter, while one to cover
the range from 1,000 to 2,000 metres
(average 1,500 metres) would require about.
200 turns, or rather less.

Who Makes His Own Coils

Long-wave and Reaction Windings

With regard' to the long-wave range, it
must be remembered that, in the case of
a dual-range coil, the medium and long-
wave windings are in series, so that the
number of turns on the so-called long-wave
winding will be less than the estimated
figure by the number on the medium-wave
section. Thus, to cover the two wave-
length ranges above mentioned, the medium-
wave winding would have 50 turns, and
the long-wave winding 150 turns.

This method of estimation is not strictly
correet, and it is generally found that
rather more than the estimated number is
needed on the lower range, and fewer for
wavelengths over 2,000 metres. For that
reason, it is better to start by winding
ten turns too many, and then removing
one at a time until the desired result is
achieved.

The same reaction winding ean nearly
always be used for both wavelength ranges,
and this should consist of about one-and-a-
half times the number of turns on the
medium-wave winding ; 75 in the case of
the hypothetical coil taken as example.

The disposition of the windings is almost
as important as the number of turns, and
it is best, as a general rule, to place the
medium-wave winding at one end of the
coil, arranging the turns side by side.
The reaction coil can be pile wound in
a slot about }in. away from the end of the
medium-wave coil, the long-wave section
being split up mto three pile-wound
portions }in. to }in. apart, the first one
being }in. from the reaction winding.

HOW MANY TURNS?

‘Rule-of-thumb” Methods Described for the Constructor

Using a Smaller Former

When a former of smaller diameter is
used the same general arrangement holds
good, but the number of turns must, of
course, be increased. Unfortunately, it
is not possible to work from the above
figures by increasing the turns in direct
proportion to the diameter of the former.
Neither is it feasible to calculate the:
length of wire required for the larger
diameter windings and use this for the
smaller coil. The reason for this is that
self-capacity and other factors come into
play. It might be pointed out that for a lin.
diameter former, it is approximately correct:
to allow one turn for every five metres.

Here again, however, it is best to wind
the coil with rather more than the calcu-
lated number of turns, and to ad]ust by
trials.

For Short Waves

The position is different on short waves,
partly because the turns are usually spaced.
For wavelengths between 15 and 60 metres
(average again), and using a good .00016-
mfd. tuning condenser, allow about one
turn for every 4 metres on a former 2}in.
in diameter, and space the turns by the
thickness of the wire. This applies when
using 18-gauge enamelled wire, which is
suitable. For a 1}in. former allow one turn
for every three metres.

It is worthy of note that the highest
degree of efficiency is generally obtained
when the length of the winding approxi-
mates to the mean diameter, but this is
not a very important point.—F. P.
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Wavelength Scales
HILST testing my neighbour’s re-
ceiver I was alarmed to notice that
Luxembourg came  in according ‘to the
wavelength scale at 1,100 metres instead of
1,304, and that Droitwich wasn’t present
at 1,500 metres, preferring to come in
lower down the scale at 1,300 metres. This
indicated something radically wrong, either
with the variable condenser or with the
tuning coils.  Inspection of the scale
showed that it was clearly. marked to be
used with inductances of 157 microhenries
on the medium waves, and 2,190 micro-
henries on the long waves. The condenser
and the coils were both of well-known make,
but no amount of trimming would cause
the scale to track up correctly. The
trouble was, of course, in the coils. I men-
tion these points because many readers
seem to be under the impression that they
can depart from the designer’s specification,
and having done so proceed to bombard
our technical staff with questions as to why
their receivers do not come up to expecta-
tions. Follow the designer, who has gone
to-a lot of trouble to sort these things out
for you. If you vary the specification you
must have sufficient knowledge to know
what vou are doing, and it is hitting below
the belt to depart from instructions and
then to cry out, in distress.

Short-wave Receivers

HAVE been interested in the letters

published in the correspondence pages
of this journal anent short-wave receivers,
and I am wondering whether there really
are so many people interested in this
jubject, or whether it is a noisy minority
who create a din out of all proportion to
their (numbers. I can mention many
broadcast receivers which have been
produced by this and other journals in
past years which have been made in their
tlrousands, yet I cannot trace that any
short-wave receiver designed by the tech-
nical press has really gone over. Take Mr.
F. J. Camm’s Silver Souvenir; ingenious
though this design is, it docs not at the
moment of going to press appear as if
it is being made in the same numbers as
his, say, Fury Four or £5 Three-valve
Superhet, nor can I trace that any other
short-wave receiver of contemporary design
is evoking greater interest. p

If 1 am to believe that this colossal
demand for short-wave designs is a reality,
readers should support and build the designs
when published.

Other readers ask for special receivers,
and wonder why the Editor does not prepare
them. Here, I think, is the explanation :

By Jhermion

he probably knows the pulse of his readers,
and concludes that it takes more than one
swallow to make a summer. Quite often
a reader who has a heap of components
which could be absorbed in, say, a 2 H.F.
detector and pentode set will write an
enthusiastic letter stating that if we could
prepare such a design thousands of readers
will build it. Of course, the reader is think-
ing firstly of himself in'such a case, and it
would be interesting to know on what he
bases his opinion that thousands of others
would be interested in a similar circuit.
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Lotsof rcadersspeak glibly about thousands,
and I should like to know whether they are
in touch with these other thousands and
how they collect their concensus of opinion.

The Wireless Exhibition

IT may seem a far ery to the next Radio-
lympia, but this is just a reminder that

this vear it will be held at Olympia from

August 14th to August 24th. Having given

you these dates, you can mark them in

your diaries and havc no possible excuse

for saying that the dates clash with your

holidays. This journal will, of course, be
represented there, as well as its associated
journals - Practical Mechanics, Practical
Television, and the Wireless Magazine.
For the first time your Thermion will grace
the Pracrican AND AMATEUR WIRELESS
Stand, and I hope to shake you, dear
reader, by the hand.

Secrets
T will the show reveal this year ?
Docs the new Brown Tuner open
up prospects of permeability tuning at last ?
Shall we see television apparatus there ?
Will components be cheaper ? As far as T
know there is no radical departure from
type, but I do know that many firms have

' startling things up their sleeves (yes,

even wireless manufacturers can afford
these).

Short-wave Switching ‘
. ACK of a thorough understanding

of the various principles underlying
receiver construction can often lead an
amateur to a great amount of trouble. I
recently heard of a constructor who had
built an “all-wave” set, but who was
very disappointed with the results. He was
supposed to be a keen wireless fan, and I
was told that he had built hundreds of
sets, but this one had completely baffled
him. Owing to an unfortunate relationship
(why do relatives always tell their friends
that they have someone in the family who
understands wireless ?), I was eventually
asked if I would mind just having a look
at the set. I know how these things can
usually lead to hours of intricate searching,
but, as usual, I consented to have a look.
I was not left in doubt for long, however,
on this oceasion, as all the trouble was
due to the tuning arrangements. The con--
structor in question had evidently been
studying. the advertisements of “ all-wave
tuners,” and had endeavoured to build up
an ingenious tuner incorporating all the
coils he had in his junk box. There were
plug-in coils, solenoids, air-spaced coils,
and complicated wave-wound coils dating
back many years, and he had rigged up a
most ingenious switch which brought
each coil into use on various wave-bands
and at the same time made the necessary
circuit modifications demanded by the
particular coil arrangement. Whilst admit-
ting that he had tackled the job in a most
efficient manner from the point of view
of introducing the various coils, I must
admit he had completely overlooked the
losses introduced not only by the switch
capacities, but also by the closeness of
adjacent coils. On the 15-metre band,
for instance, the set oscillated, but po
signals could be obtained. By removing
the particular coil, and wiring it direct to
the tuning condenser (disconnecting the
leads to the switch mechanism) dozens of
stations came in at good volume. Great

(Continned overleaf)
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(Continued from previous page)
care is necessary when introducing switch-
ing for short-wave work, and unless you
are well acquainted with the subject you
should not attempt to employ switching
schemes, but rely upon the replaceable
coil method of wave-changing.

Hot Valves
HAVE you realised how hot some of the
new mains valves run ? I was testing

a commercial receiver the other day,

complete inits cabinet, and after less than a
quarter of an hour my wife entered the
room and asked what was burning. I
could not smell anything, and a hasty look
into the back of the cabinet did not reveal
any smoke or anything out of place. I
assured her that she was mistaken, but she
had just come in from tHe garden, and she
said the smell was quite distinet. I left
the set on and went out into the air for a
few minutes. On my return I, too, could
distinctly scent a sort of scorched twang,
although it was not of the kind usually
associated with a hot resistance, or any other
component which I have before met. I
switched off and was going to turn the
receiver round in order to make a thorough
examination, when I chanced to grip
the cabinet on one side and was surprised to
find it extremely hot,and,on looking closely,
found that the patent polish was steaming
slightly. The output valve was three inches
away from the inside of the cabinet, and
as this was a factory model, probably
only finished off a day or sobefore I received
it, the particular polishing medium which
this firm used had not thoroughly dried
out, and the great heat from the output
valve was drying out some chemical in the
surface. No blistering took place, and the
polish remains perfeetly unmarked, and
now that the preliminary drying has been
completed it does not smell any more, but
the cabinet still gets quite hot,

A Peculiar Mains Point

HAD a rather unusual experience the

other evening, and I have not yet
been able to find a proper explanation for
it. I run my standar<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>