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MODEL 445, FOR A.C. MAINS.
Cash Price

l 3 G NS. or by Hire Purchase,
Brief technical specification of both models.

Delayed automatic volume controlled super-
heterodyne circuit with optional quiet tuning.
Five Valves excluding detector. The Finger-Tip
Programme Control Knob operates Station Selec-
tor Ray at touch of one finger. It moves a slit of
light over scale calibrated in wavelengths and
automatically illuminates a spot at the side of each

station name.

Three position new type ToneControl, suits reproduction
to individual requirements, with filters - to eliminate
whistles and sideband interference.
Silent tuning switch.

Fluid-light tuning; two arrows of light in the receiver,
and a column of light in the radiogram, acting as a vernier
in indicating the correct tuning position,

Mains Aerial device for reception of principal stations.
Wide Angle Sound Distribution by moving coil Speaker
with elliptical cone, of frequencies between 50 and
7,000 cycles.

Sockets for low Impedance Speaker and Mains Aerial,
also for gramophone pick-up on Receiver.

Undistorted output, 2 watts.

Cabinets of walnut with contrasted inlays, with bronze
metal speaker grilles.

"~ MODEL 545.
Radiogramophonefor A.C. Mains

Cash Price

22 GNS. Fuand™

In aadition to the special devices common to both
instruments, the Radiogram incorporates the follow- -
ing features: Silent running electric motor (no
winding), Automatic Starting and Stopping device;-
Flood-lit Control panel. Ask to hear these instru~
ments at your nearest “H.M.V.” dealers, or post the
coupon to-day for full details.

To *“His Master's Yoice,” E

108J, Clerkenwell Road, London, E.C.T. !

!’Iea.se send me your new 24 page booklet, contain- i

ing illustrations and full details of the STATION B

H SELECTOR RAY MODELS, the complete range E
} of ‘“His Master’s Voice”. instruments, and the

i story of the world’s most famous trade-mark. E

Name. . .o )

Address g

21.3.36 i

g

(post in unsealed envelope—3d, stamp).
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New French Stations of 1936

CCORDING to an official statements
the Nice-Corsica ard Toulouse-Muret
high-power stations will be brought into
operation next month.
more transmitters are to be put in hand.
A new Poste National,. 200 kilowatts, to
replace Radio-Paris, i§ to be built on a site
near Bourges in central France, and a
100-kilowatt station near Limoges, to work
on the channel now used by Radio Toulouse
(328.6 metres, 913 kefs). The power of
Bordeaux P.T.T. is to be increased to 100
kilowatts, and that of Rerines P.T.T. to 120
kilowatts. Two 100-kilowatt short-wave
stations for regular broadcasts to the
French colonies are to be installed at
Montlucon, thus replacing the Pontoise
installations ; of these one at least should
be working in the courge of the present year.

Further Proposed Growth of Czech
Network

IN addition to the new 30-kilowatt
Banska-Bystrica, - (Neusohl)  station

“which is now ready to broadcast on 765

metres (392 kefs), the Ozech- authorities

are considering the installation of & further | :

transmitter at Budejovice (prée-war maps:
Budweis), the commercial centre of Southern
Bohemia (Budéjovice is situated ropghly
forty-seven miles to .the North of Linz,

Austria).

Radio Jerusalem

lT is reported that although the Palestine

station was actually used in the
B.B.C. Christmas Radio World- Tour, it
has not yet taken up its daily duties. Itis
expected that the official inauguration of
the transmitter will take place on Empire
Day (April 23rd).

Summer Time

O far it has been arranged that Great
Britain, France, and Belgium this year

change over to summer time (one hour

forward) on Sunday, April 19th. In
France, however, there is a strong movement
afoot to put the clocks forward on Kaster
Sunday (April 12th).

A Mystery Station :
EPORTS have bcen received t6 -the

effect that a powerful station has |

been heard testing with gramophone records
on roughly 1,730 metres. So far no call
hasbeen heard. Thereisastrongpossibility
that this may be the new Moscow high- |
power transmitter so much talked about
last year. :

1he

In addition, five |

P.T.T. Marseilles Realtor on the Ait

ON 400.5 metres (749 ke/s) you may
» occasionally hear Marseilles, which
“hasresumeditstests. Althoughitpossesses
the 100-kilowatt transmitter as an im-
mediate neighbour, the two channels show
sufficient separation to prevent interference.

The Ampére Centenary
RANCE has been celebrating, in par-
ticular at Lyons, the centenary of the
death of André Marie Ampeére, whose name
was given to a unit of electric current.
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A further tribute to his genius will be made
by special radio transmissions en the
actual anniversary of his death, namely,
June 10th,

e g

Radio Publicity in Europe

VERY effort is being made to increase
the sponsored concerts broadcast by
Radio Toulouse (France), Radio Maroc
(Rabat), and over the Spanish and Italian
networks. A special office for dealing with
American firms has been opened in New
York. The sum of 1,390 dollars is charged
for a fifteen-minute transmission throug
Milan, Genoa, Turin, Trieste, and Bolzano ;
only two half-minute announcements are
allowed during the broadcast.

More Identification Signals

HE Dublin and Cork studios are trying |

out a number of old Irish folk songs
with a view to the selection of a musical
interval signal. There are now so many
on the air in Europe that listeners will soon

have to wait for a station call to identify
the transmission !

Radio Matconi
“HE new station which the Italians are
erecting at Bolozna, and to which
is to be given the fathous inventor’s name,
may turn out to bemuch more powerful
than was originally prcposed. It had been
planned to install a 50-kilowatt station,

but there is every likelihood of the
transmitter possessing a mich greater
output.

Argentine Now Four Hours Behind
G.M.T.
UMMER Time. has ended in the
Argentine Republic and the clocks
have been put back one hour. Midnight
in London is now 8 p.m. (20.00) in Bucnos
Aires,

Lisburn Calling !
'HE Northern Ircland 50-kilowatt trans-
mitter, which will shortly take over
the duties carried out by the old Belfast
station, may now be heard testing on
307.1 metres (977 ke/s). Unless unforeseen
circamstances arise it will retain this
channel, which has been found favourable
for the area to be covercd.

A Red Letter Day ‘
DNESDAY, May 27th,is a date which
will provide listeners with two star
broadecasts, namely, the Derby and two or
three transmissions from the R.ML.S.
Queen Mary, when she leaves Southampton
for her maiden trip to New York.

Those French Programmes
F, during the-course of an evening you
turn to the French stations you will
notice that on most days they are relaying
an outside broadcast from Paris. Appar-
ently some forty millions of francs are spent
by the P.T.T. on programmes, and.of this
sum 75 per cent. is allotted to transmissions
broadcast by Radio-Paris, Ecole Superieure
P.T.T., and Eiffel Tower, The Regional
studios arc complaining of this uamfair
. treatment.

A £20 Car You Can Make!

OST of our readers will associate Mr.

F. J. Camm’s name chiefly with 'the
design of wireless sets. His, activities,
however, are not confined to that sphere,
for he hag uniélue experience of the aircraft,
motoring, and engineering fields. In this
month’s issue of Practical Mechanics (6d.)
he describes the construction of a special
three-wheeled car which he has designed, and

which can be made for less than £20 by
anv amateur,



. PRACTICAL AND AMATEUR WIRELESS

March 21st, 1936
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Gershwin Concert »
'HE Northern * Revue Orchestra’ will
broadeast another of its *“Swing

Low Sweet Music ”’ concerts on March 27th,

This time it will be devoted to works of the
American composer, George Gershwin,
the soloist will be Stephen Wearing, the;
well-known Merseyside pianist.

A Tango Programme
ARRY ENGLEMAN’S. Quintet
will give a representative pro-
gramme of tangos by eight com-
posers on March 22nd. With them
will be Thomas O’Hara, well-known
Birmingham piano-accordionist.
Marjorie Astbury will be the solo
violinist for the tango by Albeniz,
arranged by Elman,

Camp Fire on the Karroo
URING the last few months
listeners have enjoyed the
broadcasts by the ‘ Rocky Moun-
taineers,” the Canadian concert party
with the atmosphere of the prairie
and the lumber camp. The * Rocky
Mountaineers,”” who broadcast for
the last time on March 4th, will be
followed by a South African concert
party whose programme will be
entitled ¢ Camp Fire on the Karroo.”
This concert partyis inspired by the
vast South African vplains—the
Karroo, relieved only by the low
“kopjes.” It is the atmosphere of
the farms and camps inhabited by
Duteh settlers and Cape coloured
people which Josef Marais, himself .
born on the Karroo, will introduceto -
listeners. This broadeast willbe given
inthe Regional programme on March
19th.

“ At the Langleys ”
HE four Birmingham journalists
who arrange the material for
these monthly broadcasts have
brought to the microphone many
interesting Midland people and
Midland visitors. . The three regular
artistsare John Lang, MichaelNorth,
and Vera Ashe. This broadcast, which will
be given in the Midland Regional programme
on March 27th, is the last of the present
series. That in February featured foreign
visitors to the British Industries Fair.

Philharmonic Society’s Concert
HE fourth subscription concert of the
Sixty-second Season will be given on
March 20th by the Belfast Philharmonic
Society in the Ulster Hall, the first part of
which is to be broadcast. The Belfast
Philharmonic Chorus and Orchestra will
be conducted by E. Godfrey Brown and
the guest conductor, Arthur Bliss. Arthur
Bliss will conduct his own Suite from
Film Music and also ““ Lie strewn the White
Flocks,”” a Pastoral for chorus, mezzo-
soprano solo, solo flute, drums, and string
orchestra. The soloists will be Evelyn Gibb
(mezzo-soprano), Mary Jarred (contralto),
and Henry Dyson (flute).

“ Microphone Tour ”
HE North’s questing microphone visits
Hull on March 25th, and the result
will be a big ‘ Microphone Tour,” giving
a composite picture of some of the many
activities of that great city and port.
Hullis, indeed, the third port:in the country,
and its imports, produce, and raw materials

r{a-'“)-l 11
i INTERESTING and- TOPICAL i
i PARAGRAPHS »-i

are said to supply a third of the population
of the United Kingdom. Electrical record-
ings will introduce listeners to some of

THE NEW PYE RECEIVER

Will Hay, the popular comedian, and his new Pye receiver (T'12)

with * Travelight > tuning.

Hull’s 140 industries, including seed-
crushing and oil extraction, timber import-
ing, and aircraft construction. The broad-
cast will also include visits to places of
local interest such as the Hull Museum and
Wilberforce House,

B.B.C. Midland Otrchestra
OZART’S Parisian Symphony and
Arensky’s suite ‘“ Silhouettes” will
be the chief works in a programme by the
B.B.C. Midland Orchestra, conducted by
Leslie Heward, on March 27th.

Symphony Concert

PART of the Symphony Concert by the
City of Birmingham Orchestra on

March 26th will be heard from Birmingham

Town Hall. Leslie Heward conducts.

The chief work to be given is Schumann’s

Rhenish Symphony.

“ The House Next Door ”
HAVING visited Nottingham, Birming-

ham, and Leamington for his series
of talks, ““ The House Next Door,”” Moore
Raymond now goes to Derby. The fictitious
address chosen in that town is ““ 235, Wrig-
lagh Street,”” and the talk will be given in
the Midland Regional programime on
March 20th, o

March Cocktail
IN this topical mixture, to be given in the
Midland Regional programme on
March 19th, Martyn Webster includessongs
and numbers relating especially to the
month of March. The artists are Dorothy
Summers, Nita Valerie, Godfrey Baseley,
Lee Fox, Hugh Morton, and two
pianists, Jack Hill and Basil Hemp-
seed, Later in the evening Jean
Salder and his Serenaders, from the
Midland Hotel, Birmingham, give a
studio programme of dance music,

]
1

Good Friday Concert
O’N Good Friday evening, at 7.30
p.m., a. concert consisting of
excerpts from * Parsifal” will be
given by the B.B.C. Symphony
Orchestra, the Philharmonic Choir
and soloists, in Queen’s Hall, under
the conductorship of Sir Henry J.
Wood.

Birmingham Philharmonic
String Orchestra
THE orchestra, after having con-
tributed regularly to the
National programme, returns, on
March 20th, to the Midland wave-
length. Johan Hock conducts a pro-
gramme which includes the Grieg
suite, ‘‘In Holberg’s Time,”” and a
short work by a Birmingham com-
poser—“ Song of Kvening,” by
J. D. Davis.

Vienna Goes One Better
AVING visited all countries in
which broadcasting systems
are soundly established, the Austrian
authorities have planned a new
Broadcasting House which, when
opened at Vienna in the spring
of 1937, will prove to be the most
up-to-date and modern radio centre
in Europe. The scheme brings all
studios, the concert hall, theatre,
variety, cabaret stages, and lectyre
rooms under one toof.

IR

PROBLEM No. 183.

Young built a three valve A.C, mains
receiver for which a Cossor PT4l output
pentode was specified, Having a Mazda
AC/Pen output pentode on hand, Young
decided to use this as he noted that the
amplification factor, optimum load, current
consumption, and voltage requirements of the
two valves are practically identical. Why
couldn’t Young obtain satisfactory reception ?
Three books will be awarded for the first three
correct  solutions opened. Address your
: letters to the Editor, PRACTICAL AND AMATEUR
H WIRELESS, Geo. Newnes, Ltd., 8-11, Southamp-
£ ton Street, Strand, London, W.0.2. Envelopes
: must bemarked Problem No. 183 in the bottom

P Py N Y T T T Ty Y

left-hand corner, and must be posted to reach S
: this office not later than the first post Monday, §
¢ March 23rd, 1936. i

o*
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Solution to Problem No. 182.

The capacity of the coupling condenser used by
Jellries was too low, and therefore adequate selectivity
could not })e obtained.” A condenser having a capacity
of approximately .02 mfd. should have been used. -
P T{)l]e foi\lrom?%] thrile br_ealilsers successfully solved

roblem No, and books are accordingl i
forwarded to them :— gppecEelr el

G. W, Young, 8, Rose Creseent, Gallowfields, Rich-
mond, Yorks; T, D. Thomas, 3, School Terrace,
Liwynypia, Rhondda, Glam.; R. A, Rippingale, 55,
Sunbury Buildings, Bethnal Green, London, E.2.
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A Simple, Cheap, Easily-operated and Most Efficient Station-getter

N

which, as its Name Implies, will Enable You to Learn as You Build

W'HEN I introduced my Monitor

A a few weeks ago I had in £ % }.
mind the beginner. The

Monitor was intended as a simple

receiver which anyone could build without previous

cxperience, and yet which would function satisfactorily

in spite of its low initial cost. It has been astonishingly

successful, and very many thousands have
been built and hundreds of them

are still being built by what
I may term the new
gencration of wireless
constructors. The
Monitor held
perhaps no new
delights for the
cxperienced hand,
and yet many of
them have built
it. I backed up
publication of the
details of the
Monitor with a
series of articles
showing how it
may be modified,
adapted, and
improved on the
expanding book-
case principle.

The Tutor is an
extension of the
programme which
the Monitor intro-
duced. It is a
more ambitious receiver than the Monitor, and
by virtue of the circuit arrangement will give even better
results than the Monitor. I do not claim that it is as
selective as a superhet, but it certainly lacks some of the
disadvantages of the superhet, such as the need for
trimming and careful matching of intermediate
transformers.

If you know a great deal about a subject there is
always the tendency to presume that everyone else knows
just as much and to conclude that there is no such
person as a beginner. We were all beginners once,
however, and the home constructor has only the technical
press to' guide him on the right lines. Each year a new
generation of wireless enthusiasts enters our ranks, and
unless one is careful their interest can be stultified and

extinguished by the publica-

The Complete

Receivet.

tion of matter which is above
their heads.

Stringent Tests .

And so the Tutor carries the
beginner a stage farther than
that at which he wasleft with
the Monitor. With the enor-
mous reputation for high
quality which all' Pracricar
AND  AMATEUR WiIreELESS i

(GRS 1 | D () S ) (D (e {
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Thousands of “Practical and Amateur

Wireless” Receivers are in' Operation

Throughout the World.

Our Design are in Use Every Hour
of Every Day in the Year!
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receivers have gained. you do not
need any words of mine to assure
you that the design has been
thoroughly tested in every way. No
design of mine ever sees print until it has been
through some gruelling tests; for I am a hard task-
master, and it is my ambition that readérs should obtain
results immediately they switch the set on. And

it is quite easy to get the design right if
proper methods are adopted. I do

not take hold of some well-

known circuit, string to-
gether a few components,
christen fgle set, and publish

the details, leaving the
reader to chance. I
carefully  select the
components ; 1

balance them, one
against the other,
modifying  here,
suggesting to
manufacturers
where  improve-
ments could be
effected,” altering’
a value there.
The receiver is
handed to several
members of my staff
¥ to test and to report upon.
Where necessary the receiver
is taken outside London and
tested in areas which are known
to be bad from the reception point
of view. Regular readers will remem-
ber that I took one of my receivers
immediately beneath the aerial at Brook-
mans Park and slung up an aerial in order
to test it.  The same receiver was tested at distances
of one mile between Brookmans Park and my office.
Under such exacting and rigorous tests it is easily
understood why it is that in thousands of the homes of
the British Isles, on the Continent, and in the remoter
countries of the world receivers of PracTicAL AND
AMATEUR WirELEss design provide the instruments for
home entertainment. Nor can there be any surprise at
the volume of correspondence which enters our offices
expressing appreciation of the performance of our
receivers. Here and there, of course, a reader strikes a
difficulty out of which we are
glad to help him, either by
free advice, or, if necessary, by
having the receiver to test and
adjust. I make no charge for
this service and cheerfully
undertake it. You cannot
establish confidence in a design
in any other way, and I am
certain that the Tutor will
enhance the enviable reputa-
tion of this journal.

Receivers of

V)t (12601 1 G - - D ) D 1) US|
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Clean layout! This is a top view
of the Tutor

Priced Component List

With the Tutor I have annotated for the first time, in
response to many hundreds of requests from readers, the
prices of all the components. This is a small service
which I think they will appreciate. They can see exactly
how much the receiver will cost them ; they can strike

out such items as they possess, and add up the cost of the

balance. The Tutor may be used for short-wave recep-
tion, for which purpose a special short-wave converter
has been designed, and a circuit, and list of parts (con-
structional details will be given next week) also with
prices is included in this issue. The short-wave coil is
of the replaceable type, so that any particular band may
be covered.

The Circuit

And now let us take a bird’s-eye view through the
circuit. It is seen to be of the standard screen-grid,
detector, pentode type with bandpass tuning for selectivity,
but incorporating special arrangements for cutting out
the first coil for purposés which will be described later.

A parallel-fed H.F. transformer coupling is used
between the HL.F. and detector stages, giving high stage
gain and stability of signal strength.
Differential reaction with its enormous
advantages is employed, and the
low-frequency transformer is parallel
fed, giving a mild degree of bass
resonance partially to counteract
the accentuated H.F. response of the

Vorunre
ConTROL

4 PRACTICAL AND AMATEUR WIRELESS

Construction

The constructional wérk may be
undertaken by the novice with ‘the
utmost confidence, and the work will be
greatly simplified if a chassis is obtained
ready drilled. If this is done, then the
only tools which will be needed are a
screwdriver and pair of pliers, although
soldering should be resorted to in
certain places. However, even this may
be dispensed with in an extreme case
and connecting links employed. As will
be seen from the Full Size Blueprint
which is presented free in this issue,

valve-holders, and if you are drilling

with a lin. bit, and for the socket strips
on the rear of the chassis separate §in.
holes may be drilled to clear each
socket, or slots may be cut to accoms
modate both, sockets in each strip.
An additionalf hole $in. or %in. in
diameter may then be drilled at any
: convenient  position on  the rear
runner through which the multi-battery cord may be
passed. :
It will be seen from the Blueprint that there are also
a number of small holes in the chassis through which
the connecting wires are passed, and these are numbered
on the blueprint from 1 to 8. These may be drilled with
a“}in. drill, and when making these holes an additional
one may be drilled near the end terminal on the coil
chassis, next to the group of terminals marked on the
blueprint *° Not used.” It will be seen that the end
terminal is not included in the bracket identifying these
terminals, and it will be explained later how this
extra terminal may be employed as an additional aerial
connection. To facilitate wiring, the holes may be

cde ot
RERERRRAALN LARNRANALE

WavEcHANGE
wircH

pentode.

I have not considered it advisable
to fit tone control, but it may be added
if desired. I shall show how to do it
later on. All that is required is the
usual 10,000 ohms resistance in series
with a .01 mfd. condenser shunted across
the speaker. Note that the on-ofl
switch is so connected that it breaks

37/8”

the grid-bias circuit and thus

avoids  discharge of the G.B. |__

battery through the H.F. volume -
control, R

¥

Front of panel layout of the Tutor

there are three large holes for the.

your own chassis these should be cut .

——

b

i
3
1,
:
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YOU BUILD WITH THE TUTOR!

numbered as on the blueprint on both the top and the | seen in the blueprint that
under-side of the chassis,-and -then the valve-holders and | the coil unit is held down

socket strips may be screwed into position.

Wiring T v

Each constructor has his own idea as
to the best method of carrying out wiring,
and there are several schemes which may
be adopted. Firstly, the under-chassis
components may be mounted, and all
wiring on this side completed, whilst the
chassis stands firm in.an upside-down
position. On the other hand, all the
components may be mounted, and to
enable the chassis to be stood firmly in
any position side supports of scrap wood
may be fitted to the side runners and cut
to such a length that they clear the coil
screens. The first method is the simplest,
and by passing good long pieces of connecting
wire through the appropriate holes when the
under-side is wired the operation of wiring
may be practically completed before the
chassis is turned over and the upper com-
ponents placed in position and the leads
then joined to the respective terminals,

The wire ends which are fitted to the fixed
condensers will, in the case of C7 and Cio,
enable these components - to be connected
direct to the wvalve-holder sockets and
the H.F. choke and transformer. In the case of C6 an
additional length of wire will have to be attached to one
end to -enable connection to be made, via hole No. 2,
to the coil unit. The resistances will be supported by
the connecting wires, and thus a fairly stout wire should
be used for this purpose, as there is a moderate weight
in the resistances and it is necessary to guard against
short circuits which might arise owing to the resistances
falling slightly when the chassis is reversed. It will be

- to the wooden chassis by

Sub-chassis view

four bolts and nuts, two of the
locking nuts acting as carth
return points (marked M.B.). An alter-
native scheme would be to employ ordinary

wood screws to hold down the coil unit and to pass wires
through additional holes in the chassis connected to the
heads of the screws. The first method will prove morc
efficient, and it is a good plan to make quite certain that
the surface of the metaliised chassis and the flanges ol
the coil unit are perfectly clean before fitting the two
together, and no difficulties will then arise at a later
date due to poor contact.
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These are Parts -Y ou Requme for THE ’E‘UTOR%

F
i One set “ Tutor”’ coils on chassis .. 19 6 B.T.S. One Ace L.F, transformer (1-3).. 0qQ 4 6 Telsen
: One three-gang midget condenser (.0005 One three-point switch, type S. 36 .o 1 6 Bulgin
mid. each section) (C1, €2, C3) .. 16 6 - Polar Three socket strips, AE L.S., P.U. 2 3 Belling-Lee
: One V.P. horizontal drive .. 6 6 Polar Three chassis-type valve-holders two4-pm .
¢ One .0003 mfd. differential ‘reaction and one 5-pin .. A 2 1 (Clix
condenser‘(C4) .. oo 00 o0 0  Graham Farish Three comp((i)nent-}mountmé ’Frackeg o5 1 0 Peto-Scott
! Five fixed condensers : Seven -wander piugs — i
.0001 mid. type M (C.9) 0 8 HT.Z2, G.B.1l, G.B.2, G.B.3, G.B. + e :
it .0003 mfd. type M (C.8) 0 8 (Bowspring) g 0 10; Belling-Lee
.002 mid. tubular (C.6) 1 0 T.CC. Two spades, L.T. —|— and L T—— 0 4 Belling-Lee :
: .1 mid. tubular (C.7) .. 1 a One metallised chassis, 12in, by 8in. " :
: .5 mfd. tubular (C.10) . . 2 0 with 3iin. runners - P 1 Peto-Scott
: Three fixed Ohmite reswtanees, 40, 000 ACCESSORIES :
ohms, .5 megohms and 1 megohm Three valves, 210VPT, 210Det, 220HPT 32 6  Cossor :
é (R.3, R.1, R.2) .. 4 6 Graham Farish One 120-volt H.T. battery—Drydex Super- 3
Tw(;) HtF Chﬁkﬁs life 100] . oa 13 13 _'gxuilie i
: ue type 5. 2 6 . One 9-volt G.B. battery, H 17 o0 rydex £
¢ One Disc type .. 2 0} Graham Farish | ;0 9 volf accumulator, DMG—C.2 .. 12 0 Exide 3
: One 50,000 ohm volume control type One Model 368 Stentorian loud-speaker 63 0 W.B. H
t VG 47 (R.4) 3 0 Bulgin One * Tutor’’ cabinet .. o0 Peto-Seott 5

Precautionary Measures

It will be noted that the on/off switch and the reaction
condenser are mounted on component brackets screwed
to the under side of the chassis, and this is of plain wood.
Thus, there is no connection between the spindle of the
switch or the moving vanes of the reaction condenser.
Therefore, when mounting these two brackets very
short screws should be employed (zin. round-head
No. 4 screws will ke found ideal), and it will be seen
on examination that if any longer screw is employed there
is a risk of it protruding as far as the upper metallised
surface and thereby
connectmg these
two points together,
with the result that
the LT supplywill A, As
be short - circuited
through Rg and the T
H.F. choke. If the "

S.W. Converter.

This is the Theoretical
Circuit of The Tutor

rotors through the mounting feet. It will be seen that the
precaution has been taken of connecting a wire from the
front of the condenser chassis to one of the holding-down
bolts on the coil unit, and in this way any possibility of

 trouble arising has been overcome, but it is'necessary to

make certain that the wire makes good clean contact with
the coil unit side runner.

To prevent the battery leads from being pulled awa
from the various connecting points a piece of lnsulatiné
tape may be wrapped round them on the inside of the
chassis so as to form a large “ knot’ which will not
pull through the
hole drilled in the
rear of the chassis,
but alternatively a
small ebonite or
wooden cleat may
be cut and screwed
across the cords

chassis 1s handled
very much during
constructional work
there is a risk also of
poor contact due to
grease from the
hands, and also a
fracture of the metal
surface. The coil
unit is, however,
connected direct to
the earth terminal
via onc of the fixing
bolts, kut = the

on the rear strip.
Do not be tempted
to use a strip of
metal for this pur-
pose, as it may rub
against the leads
~and cut through

short circuit,

Operating
The operation of
the receiver is ex-

condenser assembly
normally  obtains
contact - with the

tremely simple and:
will be dealt with
fully next week.

L nmene [PV FTET I P

i 5. d,

: One .00018 mfd., ¢ Scientific » SW

condenser (C.3) 7 6 Eddystone
¢ One short~-wave tuner, type SW, 3 4 6 Bulgin

¢ One S.W. tuner holder, type SW.8 .. 1 6 Bulgin

: Two tubular condensers, .0003 mid.

q (C4, C5) . 1 0 TM.C

I One Au'-dlelectnc fized condenser SW 7'7)

(C1) 1 9 Bulgin

{ One .0002 " mid, s]ow-motion reactiop

‘condenser, type 957 (C2) 5 6 0 Eddystone
¢ One 1,000-ohm one-watt res1stance R2L 1 0 Dubilier

i One 3 megohm grid leak (R1) . 1 0 Dubilier

: OneS.W.HF. choke, type H.F. 3 Ch 1). 2 0 Bulgin

P Parts Reqwred for The Tutor S.W. @onverter

One screened Midget choke, type H.F.8
(Ch.2)

Do o .. 2 3 -Bulgin

One Junior on/off sthch type S38 .o 010 Bulgin
One socket strip, type B 0 7 (Qlix
One 4-pin S.W. chassis-type valve-holder, )

type V5 .. 010 Clix
One Metaplex chass1s, 81n by 61n. w1th

2}in. runners .. 2 9 Peto-Scott
One adjustable insulated bracket No 1007 1 6 Eddystone »
Two component-mounting brackets .. 0 8 Peto-Scott
One 210 Det. valve (metallised) e 8 6 Cossor

Flex, wire, screws, crocodile clip,

the insulation and
thereby result in a’
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PRACTICAL ANDw AMATEUR, WIRELESS

HE machine-shop of a wood-working
factory engaged on wireless work
possesses a fascination which is

largely due to beauty of product and the
wonderful production speeds.

‘While the ordinary machine planers,
bandsaws, and ecircular sawbenches are
quite commonplace—other and newer
machines play a more important part,
but in this short article it is impossible to
mention more than one or two of the most
interesting. For instance, the modern high-
gpeed circular sawbench can, when power
fed, turn out certain classes of work at
speeds of 130ft. per minute, and even greater.

The Saw Plane

Other types of sawbenches fitted with
special thin gauge saws called *“The
Novelty ” and “ Saw Plane,” turn out
sawn work with a smoothness and finish
equal to the lower grades of planing, and
quite suitable for many kinds of work
without being run through a planing
machine. In the one, the saw teeth run in
geries of five around the periphery of the
gaw, the first of each series being a larger
clearing tooth, having a deeper gullet in
front of it; in the other case the specially-
shaped teeth are uniform around the blade.
But most important of all in both saws
the blades are hollow-ground, and run
at an abnormally high speed for their size.

The Electric High-speed Router

This machine is"the most important one
in keeping down prices, while ensuring the
best work. The illustration, Fig. 1, shows
one of these machines engaged on wireless
work in the factory at Park Royal of Messrs.
Gordon Russell, Ltd. To watch the opera-
tor is a revelation as he scems to achieve
the impossible. A series of quick move-
ments in which he moves the wood on the
machine table backward, forward, and
around, and in some few seconds, well
under a quarter of a minute, an entire
and perfect fret is completed. The secret
is just this, underneath the blank wood
(which usually covers it), is a metal jig
shaped in a similar manner to the fret,
and a pin or pins rise up from the table top ;
all the operator has to do, after starting

N t

Fig. 1.—A tpical Wadkin
router, showing work speci-
mens and jig. The cutter
runs al the enormous speed
of 24,000 revolutions per

minule.

the cut, is to steer the jig around the pin.
When finished, the fret islifted off the jig,
a fresh blank placed thereon, and an exact
duplicate is produced in a similar period of
time.

Naturally, certain other features of this
routing machine arc very important in
order to enable the highest quality of work
to be produced. For instance, the work
must be able to be moved with absolute
smoothness, particularlyifthe operatorisnot
working with a repeti- .
tion jig, but from a print
pasted on the wood.
This is done by having
the table of the machine
not only ground but also
polished to a mirror-
like finish. The catter
and cutter hcad must
be of very high quality,
on account of the al-
most incredibly high
speed of 24,000 revolu-
tions per minute at
which they run.

To enable this almost
incredibly high speed to
be kept up, the head has
an electric motor built
directly on a micrometer
ground nickel chrome
spindle. It runs on hall
bearings, specially
selected and mounted in
a way thattakes upeven
the minutest amount of
play or movementin the
assembly. As any
gpindle whip would
prevent good work, in
this machine, a Wadkin,
the spindle is amply
supported by a bearing
situated close up to the
cutter. Further as-
surance of accurate work
lies in the fact that all
these machines have
their head assemblics
dynamically  halanced
on a special
paratus.

L R e

ap- Fig. 2—Cabinet freis by the thousand are produced
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e Making

A Brief Description of the Improved Wood-
working Machinery ;
Moderately-priced Cabinets possible

that Makes Cood

High-speed Cutters

The actual cutters ate comparatively
simple in design and are made of 18 percent.
tungsten high-speed  steel;  they are
similar to a reamer in shape, and usually
have one or two cutting edges.  For groov-
ing work & cutter having three edzes like an
end mill is used, while for hand hole work
a special cutter which leaves a rounded
edge is used. There are also a number of
cutters for moulding and other ornamental
work. The operator is aided by an auto-
matic blower which keeps the work free
from chips, and enables an unrestricted
view of both catter and work. Stopping
is greatly speeded up (whieh in the case
of a perfectly balanced spindle would waste
a considerable amount of time per day),
by means of an efficient spindle brake.

A cabinet front usually necessitates two
operstions : the fret whieh takes seven
seconds, and the moulding which takes

(Continued overleaf)

in a fraction of
the time taken by the old fretsawing methed.
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RADIO CABINETS IN THE MAKING
(Continued from previous page)

twenty seconds, approximately. A finished

cabinet front is shown in Fig. 3.

The illustration, Fig. 1, shows a Wadkin
router with a compound table that enables
it to carry out a greater variety of work,
such as geometrical panelling, recessing, ete.
The jig of the work seen in the photo is
readily observable to the left of the opera-
tor’s feet. "6

Moulding and planing- can usually be
carried out on all four sides of the work at
once. In the past a 'very heavy, slow-

speeded machine was used, run by a multi- :
tude of belts, and occupying a large amount
Now, a neat, all-electric |

of flcor space.
machine, occupying a space of approxi-
mately 10ft. by. 6ft., will carry out quicker
and better work. = The control of the
machine has also been greatly improved.
Press-button Control

The self-contained electric cutter heads
are stopped and started by press buttons,

March 21st, 1936
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conveniently grouped on a central
panel, while for emergency stops
a master button is duplicated at
the opposite end of the machine.’
A large variety of planing and
moulding work can be done on this
machine, and outputs of from 20
to 100ft. per minute can easily be
obtained, according to the kind of
work desired.

Finishing operations are now
much speeded up by means off
compressed-air sprays, not strictly
belonging to the cabinet shop,’
and automatic sanding machines
of variousingenious designs, which.
ensure regular sanding on irregular
shaped work? Finally, various
power-driven buffs and polishing
heads  contribute their . quota
in enabling the modern cabinet

Fig. 3—A fretted cabinet front which was machined
one minute.

4 factory to turn out good
- gé work at a price which in the
in under old days would be thought im-

possible.

Constructional Details of a Simple Rotary Converter
are Given in this Short Article

ANY constructors whose house mains
are D.C. are faced with the
problem of obtaining very much

higher voltages than that available, and
envy the ease with which those whose
mains are A.C., can transform and rectify
to suit any conditions. And the modern
high-output valves are usually much more
economically heated by low voltage A.C.
‘than by D.C. mains with series resistances ;
80 there is a considerable field for a simple
form of converter, “ running inverted.”
A description of such a piece of apparatus,
recently built, may assist constructors to
make up small converter units from more
casily acquired parts.

\

\
\\\
v

‘~\§\\\

A%

Fig. 1.—
The baseplate
of a simple
rotary - converler,
showing bearing
brackets, and stator
mounting supports.

Available Apparatus
An armature and field system from a
small ““ built-in > drive of a machine tool
were available, together with the ball-
bearings and brush holders. Either similar
parts, or a secondhand motor of the correct
voltage is not- difficult to obtain cheaply,
¥ h.p. being a suitable and standard rating.
Important points to note in obtaining
the motor are :—
(i) Even number of commutator seg-
ments, and
(ii) Width of segments preferably not

less than -%in.

Framework »

A base plate was made up as shown in
Fig, 1. If welding be not a readily available
process, the side plates may be strengthened
and screwed on, tying across the tops.
This, base was drilled for brush-holder
supports, slip-ring brush carriers, bearing
brackets, and suitable terminal board.

Slip Rings

To avoid drilling through the end of the
shaft for connections to be brought to the
slip rings, it was decided to tap directly on
the end faces of two com-
mutator segments.

On account of the high
speed of these small arma-
tures, a perfectly balanced
design must be used, and
Fig. 2 shows how 4 very
simple construction was
obtained.

Shaft Extension

In this particular
case, there was in-
sufficient length of
shaft for the slip
rings, and .an ex-

L1

TAPPED 6BA.

ANRANRNSRANANNY

Fig. 2. —

Showing
how the slip
rings are
connected to
the -<com~
mutator

segmentls. @i
Fig. 3.— aop
Method ~ of B

mounting the

field magnet
between cen-
iring screws.

INSULATION
" BLOCK

BRASS

ST m - BUSH |
=X || PHOSPHOR
_-BRONZE

|

N
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Fig. A— Details of ihe slip-ring brush.

tension was made. This was welded on,
the commutator being wrapped in wet
asbestos, and the extension then turned
to the required diameter for slip ring
mounting and the ball-bearing, .

Fig. 4 shows the essential details of the
slip-ring brush addition. The high peri-
pheral speed of the rings calls for soft
carbons which have a “Ilubricating ”
nature, and small pieces of soft graphitised
carbon plate were cut out and turned.
The spring pressure on the rings is varied
by the number of phosphor bronze lamina-
tions, or by addition and removal of
washers with the nuts on their fixing
screws,

Adjustments

With the parts available, the best brush
position relative to the field was not
known, and to avoid a. complicated brush-
shifting device, the field system was made
easily rotatable by slackening the centring
screws. Fig. 3 shows how the stator
mounting facilitated this operation.

To Track That Fault—to learn how
a wireless receiver works, obtain

EVERYMAN’S
WIRELESS ROGK

2nd Edition
by F. J. Camm, 5/-, or 5/6 by post from
George Newnes, Ltd., 8-11, Southamp-
ton Street, Strand, London, W.C.2.
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ANTI-FADING
®

PENTAGRID
FREQUENCY CHANGER -
' ©

CLASS ‘B’ OUTPUT

]

MOVING COIL
LOUD SPEAKER
@

A THI'S Superhet sets an entirely new and higher stand-
4 ard in Battery Superhet performance. Itincorporates
many refinements usually found only in mains
models, and consists of a 7 Stage Superhet circuit of a
special Anti- fading type. = A Pentagrid Frequency
Changer, a Variable-Mu HL.F. Pentode LF. Amplifier, a
Double Diode second detector, and High Slope Power

T

SPECIFICATION INCLUDES . . ...

Seven Stages, Anti-fading circust, with Penta-

grid Frequency Changer, Variable-mu H.F. Pen.
1.F. Amplifier, Double Diode Det., High Slope
Power Driver and Class “ B> output. Single
Knob tuning, sloping detachable Scale. Four-

Driver, together with a fine Moving Coil speaker
matched to Class “B” output, combine to give the
complete answer to your most critical demands. But
go to your usual wireless shop and hear it for yourself.

way combined On/Off, Wavechange and pick-up
Switch. Volume Control, 8" Moving Coil
Speaker. Cabinet with accommodation for
suitable Accumulator and Battery.
PRICE

N H R
(exeelusive of Batferies)

H.P, Terms.: 17/- deposit.and 12 monthly payments of 17/~
or, 40/~ deposit and 12 monthly payments of 15/-.

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

Please send me free
of charge, literature
giving full particu-
Tars of the new INGME.........
Cossor 7 Stage
Battery  Superhet
1
ReceiverModel 3768 Address

THIS COUPON BRING‘S FULL DETAILS L.1 77. PRAC. 21730
| . | N &

Prices do not .apply in L.F.S.
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MONG the electrical phenomena which,
not so many years ago, were con-
sidered merely asscientific curiosities,

but have since been found applicable to
numerous useful purposes, was the peculiar
fact that certain natural crystals would
generate electric voltages if mechanical
pressure were applied to them in certain
directions and, conversely, if they were
subjected to electric pressures in certain
directions, they would expand or contract.
These phenomena were termed *° piezo-
electric ” and, while when first discovered
they seemed of little or no value, they now
form the basis of many really important
pieces of radio apparatus.

One of the first developed of these piezo
applications was a means for producing
oscillations of accurately maintained
frequency for use in radio transmission.

Maintained Oscillations

The principle of the crystal control of
frequency is not difficult to understand.
A quartz crystal, specially cut to have
certain frequency characteristics, is em-
ployed. From what has already been said
it will be clear that an alternating voltage
applied to such a crystal will cause it to

e H T+

Fig. 1.— The
simple scheme for a
quartz resonator,

>HT~

vibrate, and if the alternating voltage
were continually applied, the *‘forced
vibration would be maintained at the
frequency of the applied voltage. But a
crystal of this type, having a certain degree
of mechanical elasticity and inertia, will
also have a natural period of vibration of
its own, and if the frequency of the applied
voltage is fairly close to the natural
frequency of the crystal, the free mechanical
vibration of the crystal will build up to a
considerable amplitude and will, in turn,
produce a correspondingly large oscillating
voltage across the plates between which
the crystal is clamped. This oscillating
voltage can then be applied between the
cathode and grid of a wvalve, and will
maintain the oscillations produced in the
valve and its associated circuits.

There are two main ways in which such
crystal control may be applied. In the
first place, the crystal may be connected
in series with a coil in the grid circuit of a
valve, and the first impulse given to it by
means of a reaction coilin the anode circuit.
Such an arrangement, shown in Fig. 1, is
termed a resonator, but is not considered
the best form of control since the frequency
is slightly affected by the presence of the
grid coil. Fig. 2 shows an improved
system in which the only coupling between
she anode and grid circuit is that existing
via the anode-to-grid capacity of the
valve. This arrangement forms a complete
master oscillator. The amount of power
vhich such a crystal oscillator can produce

is, of course, very small, and it is necessary
to follow the oscillator by further amplifying
valves. Moreover, it is not always possible
to make crystals having natural frequencies
equal to the frequencies at which it is
desired to transmit, and in these cases a
valve having a frequency which is a

Data Concerning a Most
Interesting Subjectis Given

in This Article
By H. J. Barton Chapple,

B.Sc.,, AM.ILLEE,
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sub-multiple of the desired frequency is
used, followed by one or more frequency-
doubling stages.

Sharp Tuning

It will be clear that a crystal of this
type, having a natural frequency of its
own, has certain properties in common with
a tuned circuit and, in fact, since its
mechanical damping is much less than the
electrical damping of ordinary electrical
tuned circuits, it is still more sharply tuned.
A crystal can therefore be used in place
of an ordinary tuned circuit for many
applications where particular sharpness is
desired, both as rejector or as acceptor
circuits,

Crystals have, indeed, been employed
in these ways in certain types of highly
selective receivers, and are also now being
used for controlling self-tuning receivers,
more particularly that type of set in which
the tuning condenser is rotated by an elec-
tric motor which is switched off as soon ak a
station is accurately tuned in. Crystals
used in these ways are often referred to as
“ crystal gates.”

There are, also, a nunber of other applica-
tions which are assuming more and more
importance to the generallistener, and these
refer particularly to piezo effects at audio-
frequencies.

Amplifier Work

It so happens that crystals of a substance
known as Rochelle salt are many hundred
times as sensitive in their piezo-electric
reactions than quartz and, moreover,
they possess the very valuable property
that the relation between the electric
potential and the mechanical pressure is a
direct or linear proportion, that is to say
double the pressure produccs double the
voltage, or vice versa.

Those who have studied the question of
amplifier design will know that perfectly
linear responsc is essential to undistorted

HT4 1O mid
1

Fig. 3.—The simplest circuit for a crystal

fweeler with tone control.
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amplification, and although in this cons
nection it is the linear response of one circuit
with respect to changes in another cireuit
that is required, it is obvious, counsidering
that the electrical transmission and repro-
duction of sound means the changing of
mechanical pressures into electrical pres-
sures and back again, that these properties
of the Rochelle salt crystal might be of very
great importance.

And, in point of fact, they are, for
suitably designed Rochelle salt crystals
form the basis of particularly high fidelity
apparatus, including piezo-electric micro-
phones and piezo-electric gramophone pick-
ups. Similar crystal units are also used for
loud-speakers of special type.

Constructions

For microphones the crystals are cut to
very thin plates only a few thousandths of
an inch in thickness, and in many types two
such plates are cemented together in order
to render them sensitive to the pressure
variations of speech and music, but insensi-
tive to mechanical vibrations.  For gramo-
phone pick-ups, however, the two plates
are cemented in a different way so as to
render the combination sensitive to mechani-
cal vibrations and not to pressure. A simi-

%_ja

Fig. 2—The modifi- -
cations necessary for a
quartz oscillator.

= HT-

lar construction but, of course, on more
powerfullines is required for loud-speakers,

For microphones and pick-ups, where it is
required to generate an electrical pressure,
the crystal is firmly secured, and the
necessary connections are fitted at the
points of support. For speakers, however,
the plates, which are assembled as two-
ply or four-ply units, are so secured that

~one corner is free, and the movement at

this point is transmitted to the cone by a
driving rod and an arrangement of levers.

The electrical characteristics of these
piezo devices are particularly illuminating.
For example, the response of a ecrystal
microphone is substantially uniformn at all
frequencies up to about 6,000, and above
that has a slightly rising characteristic.
As the crystal arrangement acts, to all
intents and purposes, as a condenser, any
capacity due to the leads between the
microphone and the amplifier will not
affect the frequency response, but will only
reduce the effective output.

An important point to note in connection
with these microphones is that no volume
control must be used between them and
the first amplifying valve, or there will
be a loss of low notes and one of the great
advantages of this type of microphone,
namely its level response, will be negatived.

Piezo-electric pick-ups, by reason of their

(Continued on page 25)
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Radio on Cars

WHAT will the car of the future look
like ?

are being made to relay power which may

be picked up and used to drive the auto-

mohile (I don’t like motor-car) without the |

use of petrol and other obnoxinus mmaterials,

and thus our streets will again be fit for

heroes to breathe in. However, this is not
the only thing, as the use of car-radio

receivers also will no doubt lead to a re- |

designed shape for the car body in order to
house the necessary aerial and preserve
the acoustics for good reproduction. But,
if it becomes general also to fit a trans-
mitter, tlien what will happen to the car ?
I am reminded of this by an announcement
that the well-known Mr. Henry ¥ord
recently conversed with his manager in

Fitting wireless to my car.

Buenos Aires whilst he travelled in his own
car in New York State. It is stated that
his car was fitted with two aerials,” and
the power for both the transmitter and
receiver was supplied by the engine of the
car. I must try this when next I bring
my car to town, for I am sure it must be
very fascinating to sit back and in a loud
voice curse the chauffeur whilst softo voce
I curse some of those people who write me
drivel about crooners and dance bands,

Public Television-telephones
E have been repeatedly told how tele-
vigion will aid in improving our
standard of living in the future, but I can

sec some very big snags in this develop- |

ment, Ior instance, you can now go away
from town and ring up your better half and
tell her you are at the club. But what will
happen when the telephone system incor-
porates also a television screen, and then
when you ring up from a public call box or
other place, the background will be seen
behind your head and thus choke the lie
in your throat ? Or what about the added
horror of being unable to get away from a
much-hated acquaintance from whom you
have borrowéd a book or an umbrella and
forgotten to give it back. T see that in
Germany they have just opened a public
telephone-television line where a resident
in Berlin may, upon the payment of a sum

equivalent to five shillings, talk to a friend |

or visitor to the Leipzig Fair and may see
him at the same time. 1 remember the
experiments some years ago in America on
these lines, and it seems now to be coming
nearer. But let us hope that it will not
be general in my time, as I am sure that T
shall be caught out.

I have read that attempts’

By Jhermion
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Avoiding Offence
COMMENTED some time ago on the
way various listeners use their wireless
set, and remarked on the way some people
feel that they are actually entertaining the
performers in their own home. But I had
no idea that the feeling could be carried to
such an extreme as in one case which I
have just had brought to my notice. I
was told that a certain old lady—who, just
to be mice,shall be nameless—abhorred the
talks which were sometimes given, and the
person who recounted this episode said
that they were present in the lady’s home
when just such a talk started. With a
muttered * Excuse me,” the lady rose to
| her feet, walked slowly to the receiver and,

off. When asked why such a deliberate
performance was adopted, she explained
that she did not like the talks, but did not
like to hurt the speaker’s feelings by
rudely shutting off, and she felt that she
was dealing courteously with the speaker by
gradually extinguishing him. There -is
something in that, although, of course,
the speaker has no indication as to how
many or how few are listening. I some-
times think this is a good thing, because 1
imagine there are -occasions when nearly
every home is engaged in a mad scramble
for the switch in order to turn off a speaker
after the announcer has gravely announced
that “there will now be a talk on the
Damnation of Music.”

For the Children’s Sake
HAT constitutes a ‘ broad mind” ?
Just lately there has been a lot of
pother about the type of humour which is
broadcast by some comedians, and we
hear that certain pcople judge the jokes
and humour by its suitability for the
younger generation. This is quite a good
| idea, but how is one to tell, before the
broadcast, whether or not the item will be
suitable ? At the cinema we have the
A and U certificates, so that we can select
a programme which will be suitable for our
children, but we cannot suddenly in the
middle of a programme turn round and
say “ Off to bed, Gerald ”’ without explain-
ing why. I understand that in France a
system has been adopted by which the
forthcoming item is clearly indicated, and
s0, if you understand French, and pick up
a broadcast from the station in question,
vouwill hear: ¢ Mesdames, Mesdemoiselles,

But if the announcer merely says: “ Mes-
dames, Messieurs,” then you must at once
get rid of the children whilst you enjoy the
ensuing item or joke. But I cannot foresee
the staild [English announcer . gravely
annonnce: “ Ladies, Young Girls, and
Ge?‘demen,” for somehow it doesn’t sound
right. -

taking the volume control gently between |
finger and thumb, slowly turned the set’

| time away.

Messieurs,” and-will know instantly that |
the item is for general home consumption. .

' Praise from the Navy

I AM going to buy a new hatt I have
2 been told I deserve it, and by no less a
person than a member of his Majesty’s
Navy, and this is what he said, writing
from hisship  out Egypt way =

“ Having read your articles for six years,
I must say that to keep them as interesting
as you do is real good going, and you have
every excuse for wearing a size seven hat,
and you have my permission to *Coclk-a-
chest,” as the saying goeg in the Navy.
Yours are the first items I read each week,
and they always come jip to expectations.
You have no severer critics than the naval
¢ sparkers,” who agrée that what you write-
is ‘'worth reading. I think I have learnt
more by your explanations than I have by
vears of gazing at diagrams. I'thoughfit

@_‘_’_}:
(TELEPHONE

]

Public Tele l;ision boxes.

might interest you to learn how I came to
be a reader of your articles. One evening,
wandering round the ship, I was hard up
for something to read, and all I got offered
was a copy of PRACTICAL AND AMATEUR
WireLEss. I had never looked at wireless
before, but thought it would do to pass the
‘On Your Wavelength’ was
the first thing I looked at, and when I had
read it I thought:“ Here's a “ cove ” wot
can teach and make this ’ere teaching
interesting; and at the same time make yer
larf’4 so here’s hoping we shall have long
years of ‘ Thermy.’

“P.S.—Ishouldlike to have your oppor-
tunities to experiment on sets and the
snags you get.”

The B.B.C. and Records.
HAT there are twosidestoevery question
cannot be denied, and last week I
showed that a reader felt that gramophone
records from the B.B.C. were the last word.
Now I have received a letter from a Mr.
Higham,of St.Helens,whoputstheotherside.
He says: < Reading through your columns
of this week, I was very surprised to see
that a rcader considers the quality of
gramophone-record broadeasts to be superior
to that of actual performances. In fact,
these record programmes lave for a long
time provided me with my especial grouse !
Although I realise that the B.B.C. pick-ups,

ete., are really splendid, it is impossible
.to compare the guality of a recorded pro-

gramme with that of a Queen’s Hall relay or

a studio symphony concert. 1 can only

conclude that your correspondent must

be using a set of the type which is so

popular to-day—a small, u}tra-selectiv'e?
(Continued overleaf
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(Continued from previous page)

multi-station affair, in which case the
absence of anything like real treble and
natural bass, and the accentuation of the
middle register, will no doubt produce an
illusion of purity and fulness of tone.
this reader could have the use of a high-
fidelity outfit such as you described in a

previous article, I am sure he would soon

change his views. Even with my own
with a view to local-station quality, recep-
tion and wide frequency-band preservation,
I find no difficult in recognising record
programmes. The most obvious defect in
gramophone records is the unavoidable
distortion and attenuation of high-fre-
quencies, and consequently, with a receiver
and speaker combination capable of an
appreciable output above 10,000 cycles,
unpleasant effects are noticed. In fact,
even the various makes of records have
theiridiosynorasies in this respect, and with
practice could probably be recognised and
distinguished from one another. I have
certainly noticed that American- record-
ings are decidedly inferior to British, but
for what reason 1 cannot attempt to say !

“In conclusion, may I heartily endorse
your views on trigs, etc., and their ¢ luke-
warm * music. In my opinion, it is this
type of programme that encourages the
use of ‘limited-frequency’® sets.” So
there, all you quality fans, now what can
you say ?

New Transmitter for Northern
Ireland i
AN important event in the history of
broadcasting in Northern Ireland
takes place this week, Twelve years ago—
to be exact, in October, 1924—His Grace
the Governor of Northern Ireland, the Duke
of Abercorn, declared open 2BE, the first
B.B.C. transmitter in Northern Ireland. It
was a happy ceremony; it was a humble
beginning ; the B.B.C. staff was-very small

Turning off slowly so as to avoid offence.

and the apparatus in comparison with that :

of to-day was somewhat elementary. On
March 20th, the Duke of Abercorn will
open the new transmitter at Lisburn.

new transmitter ig the last word in tech-
nical and scientific efficiency ; it is one of
the most up-to-date of its type in the whole
of Europe, and it will bring Northern
Ireland programmes within the reach of
many.

Symphony Otrchestra’s Continental
Tour

T 'HE B.B.C. Symphony Orchestra, under

Dr. Adrian Boult, will leave England
on a Continental tour on April 19. The
firgt concert will be given in Paris, at the
Salle Pleyel on Monday, April 20th; the
following evening the Orchestra is due to
appear in Ziirich, where it will play at the
Tonhalle; on Thursday, April 23rd, it will
give a coneert in Vienna, at the Konzert-
haus; and on Friday, April 24th, it will

If |
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the short span of twelve years broadcasting § aoturers.

has grown almost out of recognition. The :
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¢ battery.
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¢ Pick-up Connection
set, which is quite a simple affair, designed }

the receiver is fitted with a good low-

F
H l frequency amplifier, very satisfactory

reproduction of gramophone records can
be obtained provided that a suitable
pick-up is used. It is advisable to have
two valves between the pick-up and the

D N ST

speaker, although reasonably good results i

can be obtained from one valve if this is
of the high-efficiency output pentode type.
In the popular receiver of the H.F.,
detector,
pick-up should be fed into the detector
grid circuit.
used, one of the pick-up leads should be
joined to the valve grid and the other
to the —I1}4 volt socket of the G.B.
A change-over switch may be

! uged for switching from radio to gramo-
¢ phone if desired, but this is by no means

essential ;

a lead from one socket to the grid of the

i valve and another from the second socket
: to the G.B. battery. With this method

et 00

o r8 g rene en
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of connection the pick-up leads must be
removed from the socket strip when
radio reception is desired, and the lead
between the strip and the valve grid must
be kept as short as possible.

’Gram Switch
THE best method of connecting the
pick-up is by means of a radiogram
change-over switch. The centre terminal
of this should be connected to the valve
grid, and the two end terminals to one
pick-up lead and the junction of the grid
leak and grid condenser respectively.
When a switch of this type is employed,

i radio reception will not be obtained when

the switch is on the ’gram ~position, and
therefore interference from radio signals
will not be experienced. With the simple
method of pick-up connection outlined
in the last paragraph, radio signal inter-
ference may be eliminated in most cases
by rotating the main tuning control to a
point on the tuning dial where no signals
are received.

Output Valves
HEN replacing the output valve of
a mains-operated receiver it is
advisable to use the same type of valve
as was originally specified by the manu-
Cases have come to our notice

where readers have substituted an in- i

directly-heated output pentode for one of
the directly-heated type, with disastrous
results. Although the characteristics of
directly- and indirectly-heated valves

may be alike, they are not interchange- :

ablo. In the indirectly-heated type the
cathode is connected to the centre pin,
whereas this pin is joinéd to the screening
grid in the directly-heated valve. When

bias resistance is joined between the
cathode and the H.T.— line, but in a
receiver employing a directly-heated

valve this resistance is connected between §

pentode type, however, the :

When battery valves are i

a two-socket strip may be i
attached to the back of the chassis, with §

.

the centre tap of the filament winding of

the valve and H.T.\—.

If care is taken in the choice of valve
it is permissible to substitute a directly-
heated valve for one of different make.
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conclude the tour with a concert at the
Municipal Theatre jn Budapest. It is hoped
that this tour will do much to increase the
prestige of British music abroad, and the
programmes have been carefully selected
with that end in view. Imyeach capital a

. different work by a living British composer

will be performed as well as a classical

; symphony or overture, and at least one

work by a national of each country to be
visited.

Thus, in Parig, the programme will con-
sist of Constant Lambert’s ¢ Rio Grande,”
a Mozart Symphony, the * Sacre du Prin-
temps,” and the Fourth Symphony of
Roussel. The soloist in ** Rio Grande * will
be Clifford Curzon. In Ziirich the British

! work will be Walton’s Viola Concerto, the

Swiss, Honegger’s * Chant de Joie,” and
the classic, Brahms’ Fourth Symphony, in
addition to the Meistersinger ‘ Prelude,”
and Busoni’s “ Two Studies for Doktor
Faustus.”” Lionel Tertis will play the solo
part in the Walton Concerto. The Vienna
programme will open with Brahms’ Tragic
Overture, and close with Ravel’s ¢ Daphnis
et Chloé” (Part 2), the two modern works
being the Schonberg * Variations” for
Orchestra, and Vaughan-Williams® Sym-
phony in F minor.

At the lagt concert, in Budapest, Bartok’s
Four Orchestral Pieces and Bax’s Third
Symphony will be given, together with the
Overture to Euryanthe, Leonora No. 3,
and Elgar’s “Introduction and Allegro”
for String Orchestra,

New Organ for the B.B.C.
CCORDING to a recent report, a con-
tract has been placed with the John
Compton Organ Company for the installa-
tion of a three-manual organ in a B.B.C.
Studio at Maida Vale. This instrument
will be used to accompany the B.B.C.
Chorus and the Symphony Orchestra of
119 players,

& e -.‘- 5 S R ‘
Send the children fo bed.

Another Paris Station Changes
Ownership
HE Poste. de I'lle de France (222.4
metres), formerly Radio Vitus, is again
under the control of the Pathé concern, and
will be mainly used in future for the develop-

ment of television in connection with the
film industry.

Accumulator Points

IN order to get the best from an accumu-
lator you should remember to maintain

the acid level as stated by the makers by

In t i i topping up ” with distilled water (don’t use
the indirectly-heated type is fitted the ¢

tap water) occasionally. Generally speaking,
the acid level should be just high enough
to cover the plates. Keep tlie aceumulator
terminals clean and grease them with a
little vaseline to prevent corrosion. The
cost of running a charger is extremely
small, and apart from the saving you have
the satisfaction of keeping your aecumu-
lator under your own personal supervision.
A trickle charger with reasonable care will
give years of efficient service.

R —— ey
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- MEDIUM WAVE
-LONG WAVE
SH@RT WAVE
- TRAWLER
ﬁlR@ﬁRA?T
SHE@PENG

WITH CONTINUOUS TUNING
- FROM 12-2000 METRES

Here's a new Receiver whose range and perfection of performance will be a
revelation to you! The amazing Multiwave “3" brings to your finger tips Radio
stations all over the world—near and distant. Dramatic signals to and from Police
Cars, Aircraft, Trawlers, efc., as well as home and foreign stations on long, medium,
and short waves, can be reproduced with remarkable clarity. All you require to
construct this super-modern Receiver is one spare evening. .. a pair of pliers . .. and
a screw driver! No technical knowledge required.  Every step in construction is
supplied with this amazing kit.

GRAHAM FARISH, LTD., BROMLEY, KENT. Dept. M.1.
Dear Sirs —Please send me— (
(A)  Free folder describing the Multiwave Kit, or
(8}  Consiructor's Envelope containing full instructions, full size
wiring diagram and theéretical circuit, etc., elc.
Price V- post free.
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A Novel Switch.

TO make this switch cut the tops off two

4-pin valve bases (Bl, B2), leaving
two plates with four legs on each, and mount
them by means of a central nut and bolt
to an ebonite strip about 3in. long. Pass a
threcaded rod through the centre of this

SPRING BRACHET .5

VALVE
BERESN i ,

AOR
OO 8,

e

¥z
\ STORS

A multi-purpose switch made from valve bases
and valve-holders.

strip so that about 1}in. projects on one side
to pass through a supporting bracket, as
shown in the sketch, and leave a sufficient
length for attachment to a knob on the
panel.  Next, mount three valve-holders
with springy sockets on a strip of metal
or $in. plywood, and fix this to the base-
board, or chassis, so that when pulled out

; . o ¢ (Fifa- d (Fila-
a {Anode) b (Grid) ment) 1ent)
1 ‘ HT-+ GB4 LT+ HT—
H2 ‘ HT4 GB+ LT+ HT—
| F'rom pick- 6] 7
T3 jup or miero- TO\?‘{{% ol Aerial Larth
phone e To LT
To valve | Jointod |Tovalvet| *0 Li=—
B1 | anodes (HT—) | filaments andme“érth
B2 | Join these two ! Join these two
- together | together.

of the holders, the valve bases can turn to
engage the next set. Two metal brackets,
Y and Z, are provided to act as stops to
prevent B2 engaging H1 or H2. The
sockets are labelled @, b, ¢, and d, and
the connections are as given in the accom-
panying table, although the constructor
will find other uses by having more valve
bases and holders, — A, M. WiLpmxa
(Wallasey).
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THAT DODGE OF YOQOURS!

Every Reader of “ PRACTICAL AND
AMATEUR  WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us 2 We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on th}s 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., 811, Southampton
Street, Strand, W.C.2. Put your name and
add;ess on everyitem. Please note that every
notion sent in must be original. Mark
envelopes “ Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.

-
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Dial-Light Economy.

FOR those who wish to economise in the
amount of current used for a dial-
light, the following wrinkle may be helpful.
For the '“on-off” switch, a double-pole
“knife ” push-pull switch, of the type
illustrated, is required. The knife-bridge
joining the onc set of contacts is cut or
filed down about three-quarters of its
length, so that it makes contact s short
while after the other pole passes current,
when the switch is pulled on.

To the one terminal of the contacts
joined by the shortened bridge a short piece
of wire is fitted, this coming from the L.T.—
side of the other set of contacts. The
corresponding side is connected to the dial-

Adapting an *“ on-off X switch for controlling a
dial-light.

| light, whilst a separate lead to the light is

also required from the positive side of the
accumulator. To the other
set of contacts the L.T.—
lead is fitted and carried
away to the filaments of the ﬂ@
valves, as usual. 7
The set is thus switched on
by pulling the switch a small
way out, and the dial-light
by its being pulled all out. wmolnmne|,
Similarly, when the station B8¥H
has been located the switch
can be pushed in a little way,
and thedial-light connections
broken. The set itself will

W
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Output Control Device
HE switch shown in the accompanying
sketches is for use with short-wave
receivers where, almost in every case, it is
often necessary to resort to headphones
instead of the speaker. The base of the
gwitch is a paxolin (or ebonite) disc of
lin. diameter, mounted on a standard
fixing bush, to which are bolted the two
curved contact strips A and B. Contact B
can be of any rigid metal, such as copper,
aluminium, or brass, but the other must
be of some fairly springy metal, such
as thin brass. These strips are tixed at Y
and Z respectively by short round-headed
bolts, under which soldering tags are
clamped, and the free end of contact A is
bent upwards, leaving a gap ({4 in. approxi-
mately) between it and B, where the two
overlap at X. At this raised end of A, a
cut-off head of a similar bolt to those
already used is soldered. The rotating
arm is shaped from strong brass strip so
as to give adequate movement at the tip.
This arm is, of course, soldered to the tip
of the spindle. The tip is bent in such a
manner as to allow it to clip fairly detfinitely
on the heads of the bolts. Connection
to the arm is made through a large soldering
tag, clamped between the bush and paxolin
base. Finally, the heads of the bolts are
coated thinly with solder to eliminate anv
¢ jerkiness > caused by the slots.

Connection to the set and speaker, etc.,
is made as indicated by the right-hand
diagram.

When the control knob is in a vertical
position, the arm is in contact with bolt Y,
thus switching into wuse the ’phones.
With the knob turned to the left, the arm
and bolt Z are connected, and the speaker
only is switched in. When the knob is
turned to the right, the arm presses the two
strips A and B together at X, making con-
tact between W, Y, and Z, thus switching
both *phones and speaker into circuit.

This switch can also be used, where an
extension speaker is employed, to switch
either the standard, the extension, or both
speakers into circuit.—J. K. Davey
(Thornton Heath).

LATHE WORK FOR AMATEURS
By F. J. CAMM.
1< or 1/2 by post from
GEORGE NEWNES, LTD., 8/11, Southampton St.,
Strand, W.C.2.

.o
ROTATING PHONES
/ ARM

be still on—D. R. FisgEr Changing over from speaker to ‘phones is guickly done with this

(Cinderford).

simple switch.

e
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HE previous article of this sexies dealt
with the theory-and eonstruction of

the H.F. oscillator, and concluded |

at the point where consideration was being
given to calibration. By calibration we
mean the determining of particular dial
settings to correspond with.known wave-

lengths or frequencies, and a calibration |

will be needed for each of the three coils
we are.using. :

The easiest method of carrying out this
calibration is to press into service a hetero-
dyne wavemeter of known accuracy, but
I am afraid that this method is not suitable
for the majority of my readers. We shall,
therefore, have to fall back on broadcast
transmitting stations whose wavelengths
we know, in order to do the neceisary
calibration.

Having ascertained that our signal gener-
ator is oscillating satisfactorily we must now
seléct the conditions under which our wave-
length calibration is to be made, and I
suggest that the instrument is calibrated
with the modulation teérminals short-~

circuited and the output potentiometer

set about half-way in. -With most receivers
this will provide a useful signal, and if the
potentiometer is always set to the position
we select we shall be able to rely on the
acouracy of our calibration. g

Using a Broadcast Signal

Now connect the output leads from the
signal gemerator to the aerial and earth
terminals of your broadcast receiver vig
a .0002-mfd condenser as shown in Fig. 1,
leaving the normal aerial and earth con-
nections in place. Then tune the broad-
cast receiver accurately to a station whose
wavelength is known, say London National
(261.1 metres), then switch on the signal
generator and with Coil B in the socket,
and the lid of the screening box firmly
closed, slowly rotate the dial of the tuning
condenser from minimum to maximum,
Now, if the signal generator is oscillating
satisfactorily, we shall hear at one point on
the scale a beat note in the loud-gpeaker
of our receiver very similiar to that which

is produced if we make our set oscillate and |

then tune in to a station. This beat note
" always commences as a high-pitched whistle,
which falls in pitch to a silent point and

then rises again and vanishes as the tuning |

controls are rotated. The beat note pro-
duced by our signal generator will behave
in a precisely similar way, and all we have
to do is to set the signal generator at the
silent point inidway between the two

PRACTICAL AND. AMATEUR\ WIRELESS

SERVICING SETS F:

it.—Adjustment and Calibration of the Signal Generatar

andible notes and jot down the dial reading.
Now retune the broadcast receiverto another
station and repeat the process until a
reasonable number of points have been
logged down corresponding to wavelengths
between 200 and 450 metres.
coil should then be inserted in the coil

socket, apd the process repeated with |

stations whose wavelengths lie between

- 400 and 550 metres, also tuning the receiver

£0'900 metres which is usually easily indenti-
fiable as the wavelength used by commercial
aircraft stations, and taking a reading of
the dial setting for this wavelength.
Finally insertthe G coil and take readings
against broadcasting stations whose wave-

lengths are known between 1,000 and 2,000

metres.

7 V8ROADCAST RECEIVER.,
Calibration Graphs

This will give us a nucleus for drawing
calibration graphs on each of the three
coils, but it will be noticed that there is a
gap in the graphs between 550 metres and
900 metres, and that no readings have been
obtained above 2,000 metres, However,
these are quite easy to fill in if it is
remembered that our signal generator not
only produces a fundamental frequency,
but also a number of har-
monics, the loudest of these
being the second harmonie cot-
regponding to a frequency twice
that of the frequency to which

The EI |

minimum to maximum we shall hear a beat
note when it is tuned to 342.1 metres, and
if we.continue to rotate the dial, a second
‘beat note of slightly smaller strength, when
it is tuned to twice this wavelength or
684.2 metres. < Thus, by selecting known
stations between 300 and 450 metres and
putting down the dial settings obtained on
‘the signal generator when-its second har-
monic beats with these stations we can fill
in the gap between 700 and 900 metres,.
‘thereby making known the settings for 645
metres which is equivalent- to 465. kofs
intermediaté frequency.

Turning now to the wavelengths above
2,000 metres, 'we can take Teadings in
precisely the same way. For instance, tune

»T0 EARTH
©,0002 mfd. condenser

Yo EBONITE
'WITH 39 TURNS ‘0F 366
SEUREKAY WIRE.

the broadecast - receiver to  Droitwich
(1,500 metres) and rotate the dial of the
signal generator with the G coil in cirouit

2 until the beat note produced by its second

harmonicis heard. The
dial setting will then
correspond to 3,000
metres. Similarly
Radio-Paris, on 1,648
etres, will give us
the setting for 3,296
‘metres, and so when
we have plotted our
graph we shall be able
to locate 2,727 metres,
which is equivalent to
110 ke/s intermediate
frequency.

10 ' T0 SIGNAL

GEN;RATOR

Fig. 1. — Connecting
the signal generator to
the receiver with a

in the aertal lead,

Beat Note Audibility
So far so good, but there is one point on
which we have yet to touch. If our broad-
cast-receiver cannot be made to oscillate,
we shall not hear a beat note from our
signal generator unless the receiver is tuned
to a station, so we must find some means of
super-imposing an audible note on the
output of our signal generator if we are to

(Contifiued overleaf)
ROD WOUND

the generator is tuned. If my
readers are not used to thinking
in frequencies, the second har-
monic will be found at a point
equal to half the wave-

length of the setting of SOLDERED
‘the generator,

This makes it easy to
fill in the gaps in our
calibration chart, for
if, for instance, we tune

i SOLDERED
70 BRAID

! T0 SIGNAL
GENERATOR

our broadcast receiver
to London Regional
(342.1  metres) and
rotate the dial of our

S GHALL TIN BOX WITH
WELL - FITTING LID,

signal generatos from Fig. 2—The componerits for a ** dummy aerial * mounted in a small tin box.
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use it for adjustment purposes. This is the
purpose of the modulation terminals, -and
we shall find that if we connect the output
terminals of the beat frequency oscillator
to the modulation terminals of the signal
generator and open the modulation switch
we shall hear the audible note produced by
the L.F. oscillator in the loud-speaker of a
broadcast receiver which is connected and
tuned in to the signal generator. We shall
be able to vary the pitch of the note pro-
duced by varying the setting of the dial on
the L.F. oscillator and also vary the strength
of the note by adjustment of the output
potentiometer on this instrument. A word
of warning may be necessary here, viz., the
output from the L.F. oscillator should never
be increased to a point where the beat note
produced by the signal generator and a
broadcasting station when listened to on a
receiver, sounds harsh. If insufficient
volume is produced in the loud-speaker of
the set, always increase the output from the
signal generator, not the L.F. oscillator,
otherwise the signal generator may be
over-modulated.

Using a “ Dummy ” Aerial
The simple .0002 microfarad coupling

condenser used for calibration purposes will
usually be found a satisfactory means of
connecting the output from the signal
generator tg a receiver under test; but some
of my readers may wish to construct a
more complete ““ dummy aerial,” so I am
giving particulars of a suitable one here-
with. As will be seen on reference to Fig. 2,
it consists of a small brass or tin box,
into which the output lead from the signal
generator is led at one end, and the shielding
braid connected to the box to earth it.
Inside the box are mounted a .0002 mfd.
fixed condenser, and a small inductance
wound with 36 gauge Eureka wire. These
are connected in series, and brought out to
a further short length of screened lead, the
screening of which is again secured to the
box. The short length of lead is terminated
by crocodile clips in the manner shown.
This little accessory serves to reproduce
more or less accurately the conditions to
be expected when a broadcast receiver is
connected to an outside aerial, and if the
signal generator is used to calibrate a
receiver for wavelength it will be found
that the readings obtained will be main-
tained when the receiver is actually used
on a normal aerial and earth systen.
Some readers may be interested to know

exactly what the sensitivity of their
receivers is in actual bterms of microvolts,
ete. fed into the aerial circuit. I must
make it clear that this equipment will not
do this. Measurements of this description
require very costly and complicated appa-
ratus, quite beyond the capabijlities of most
amateurs to construct, but these instru-
ments will provide a means of tracking all
the trouble which an amateur or service-
man is confronted with and if used intelli-
gently are capable of giving eminently
satisfactory results within the sphere of their
capabilities. It should be understood that
although each of the instruments which
have been described will operate separately,
and, indeed, have been designed with that
end in view, yet their major usefulness will
be achieved if they are used in conjunction
with one another.

In Conclusion

The final article in this series will be
devoted to a description of some of the ways
in which the apparatus may be used and
will provide excellent reference sheets for all
those who have constructed the apparatus,
and, I am certain, will show all service-men
how they can halve the time they normally
take to make routine tests on receivers.

The King Makes a Record

How His Majesty’s Historic Speech
was Recerded for World Distribution

T the same time as King Edward VIIT
was making his first broadcast
speech to his Empire on Sunday,

March 1Ist, he was also making his first
gramophone record since he became King,
and it is interesting to note that the “ His
Master’s Voice ” Company received ex-
clusive permission to record His Majesty's
voice.

The microphone in Broadcasting House
was connected by a special high-quality
telephone line to the H.M.V. studios at
St. John’s Wood. Four sets of apparatus
were used so that the speech was recorded
in duplicate, and soon as one set of discs
was completely recorded, another set was
started. The speech was thus recorded with-
out a break,

The King’s speech came over the tele-
phone line in the form of minute electrical
currents, and these were amplified ten
million times by a giant amplifier in the
H.M.V. Studios. Some of the valves
employed in this amplifier stand more than
a foot high. The amplified currents were
then passed on to the electrical recording

- Instrument, and they vibrated a sapphire
point so that iv cut a wavy line in a circular
disc of soft material. The actual ingredients
of the discs are a closely guarded secret, but
it is known that soap plays a large part in
their composition. For every minute the
King spoke, his voice cut a track of over a
Lundred yards in length on the disce.

As soon as the speech was concluded, the
wax discs were placed in a specially heated
van, which rushed to the * His Master’s
Voice” Factories at Hayes, Middlesex.
Here a staff were ready to work throughout
the night in order to prepare advance
samples of the records of the speech, which
were to be submitted to His Majesty in
order that lic may give his approval of their
issue. °

Copies of the records were on sale in
England on March 7th, and all ** His Master’s

gt MRS e T ) T B DL SN e T L K ) s

Voice * profits from the sales of the records
will be handed to a charity which will be
nominated by His Majesty.

Special Transport Arrangements
The H.M.V. Company have made arrange-
ments to send the metal dies, from which
records may be pressed, to their associated
companies in all quarters of the globe.
Trains, cars, aeroplanes, ships, canels,
mules, ox wagons and the heads of native
boys will be among the methods of trans-
port used to take the King’s rccord to his

subjects who areresiding in the most distant
parts- of the globe, and who desire a
permanent memento of this historic speech.

The King’s own copies of the firished
records will be mounted in a special album
of royal blue, stamped with gold. =

Arrangements have been made for * Hig
Master’s Voice ”’ to deposit in the British
Museum a hermetically-sealed case con-
taining metal dies, from which it will be
possible, thousands of years hence, to press
perfect records of the speech the King made
to-day.

and distributed to all parts of the world.

records to a charity fo be nominated by His Majesty,

“HM.V

LS Ry, Wt

“ His Master's Voice” engineers recording the King's speech. The records were issued on March Tth,

V. are giving their profits from the sale of these
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T is in soifle respects unfortunate:that

l present-day valves continue to function
for such a great length of time before
burning out. The reason is that in many
instances listeners © make-do” with recep-
tion which is not nearly as good as it should
be, due to thé valves being well past their
prime. A difficulty arises because it is not
* always an easy matter to tell whether ornot
the valves are “ up to standard.” This can
bedone quiteeasily, of course, by means ofa
tester of the type which enables the mutual
conductance to be checked, or even by
taking anode-current readings at various
bhias voltages and comparing these with the
figures given by the makers for new valves.

Lost-Efficiency

Thé main point to bear in mind, however,

acing

is that valves do frequently become less

e
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< An Outline of the Factors to be i
Considered when Buying New i
Valves, Especially when They are j
to Replace Others of Obsolete |
or Obsolescent Types i

i

By FRANK PRESTON
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Using “ Better ” Valves

After it has been decided that it would be
worth while to replace a valve, the question
of the type of valve to be used in its place
arises. 1t might be considered an obvious
procedure to use a new valve exactly like
that which has become faulty, but in many

TRIODE OR
BATTERY PENTODE

PULLIAMETER

" MILLAMETERS

Fig. 1.—Methods of checking anoae

efficient after they have been in use for some
time ; often there is no sign of a falling-off
in performance for a few years, but in other
instances the emission beging to get less
after a year or so. In view of thesc facts it
is a good plan every six months cither to
test each valve in the set or to have them
tested by a reputable dealer. A better
method, and one to which most good dealers
will agree, is to try the effect of replacing
the valves by new ones or by others which
are known to be in perfectly good con-
dition. Itis a good idea to ask the dealer
to send his service engineer round with a
new set of valves of the same or corre-
sponding types as those already .in theset
and allow you to make a definite compari-
son,

Anode-current Tests

If, for any reason, this progedure is in-
convenient, the next best thing when a
valve tester is not available is to measure
the anode current of each valve in turn at
intervals of a few months and compard |
the readings. A drop in current will im-
mediately indicate that the particular valve
is becoming less efficient, provided, of
course, that the H.T. voltage is the same as
when the previous test was made. The
method of testing is perfectly simple and:
is as shown in Fig. 1; a milliammeter is
connected between the anode terminal of
the valve and the lead to high-tension
positive. The position of the anode con-
nection varies according to the type of

valye and holder employed, but connections
for the simpler types are shown in Fig. 1.

current for different types of valve.

cases this would not be the ideal method,
and in a few instances it would even be
impossible.  Valves have been improved
very considerably during the past few
years, and it would be foolish to buy an
obsolete type of valve simply because it
happened to be like the old one. As an
example of this, suppose it were intended to
replace a small power valve in an S.G.,
det., P. receiver, The power valve originally

\._002

rMFo

Fig. 2—When replacing a small power valve by
a pentode, a 5-pin holder must be used, a lead
being taken jrom the cenire socket fo H.T.+ as

shown, and a fixed condenser joined belween the

anode socket and eaith.

used would probably be of a type which
provides a low" amplification, and, conse-
quently, only a raodest volume for a given
ihput. That being the case, it would
definitely be worth while replacing it by
either a pentode of the high-efficiency, low
anode-current type, or by a high-amplifica-
tion triode, such as the Cossor 220 P.A.,

[PRACTICAL AND AMATEUR: WIRELESS £

Osram L.P.2, and Mullard D.M.24, to
mention a few. These valves give a greater
degree of amplification than ordinary small
triodes, and arc intended for use when only
a single L.F. stage is used and when it is
not desired to employ a pentode; their

consumption of L.T. and H.T. current is no
more than that of ordinary triodes.

Pentodes for Triodes

In using valves of this type for replace-
ment purposes, 110 altcrations need normally
be made, unless to the G.B. voltage. The
valves are provided with four-pin bases of
standard type. Rathcr more care must be
exercised when rveplacing a triode by a
pentode, however, for the connections must
slightly be modified, and if a valve of in-
correct type is chosen, the high-tension
current may be a good deal greater than the
supply unit can satisfactorily supply. The
following are a few of th]e pentodes which
can pormally be used 'to replace small
power valves without any difficulty arising :
Cossor 220 H.P.T., Graham Farish P.T.2,
Hivac T.220, Osram P.T.2 and P.T.2-K,,
Mazda Pen. 220, and Mullard P.M.22A.
Each of these valves has a maximum un-
distorted output in the neighbourhood of
500 milliwatts, and the combined anode and
screening-grid current does not exceed
about 10 m/A at 120 volts H.T. In other
words, although they provide a greater
output than a small triode, they are cqually
economical of current.

In using a valve of this typeit is necessary
to replace the existing 4-pin valve-holder
by one of the 5-pin type ; the connections
are ag before, with the exception that an
additional lead must be taken from the
screening grid socket (centre) to a tapping
on the H.T. battery (sce Fig. 2). There
is another point to remember, which is that
the optimum load of the pentode will be
much higher than that of the triode which
it replaces. This meang that for the best
results different tappings on the speaker
transformer must be used. If the speaker
is not of the ““ universal ”’ type it might be
worth while to have the transformer
changed by the makers, but if this expense
is objected to it will be better to use a high-
amplification triode, as mentioned above.

Tone Correction

As most readers are aware, a pentode has
a tendency to give emphasis to the higher
(Continucd overleaf)

A=

ANCOE

ANODE
&

e

SUPPRESSOR CONTROL
GRID GRID

FRAMENT = FILAPEN T~fA 5 :
conTROL 7.
CRID :
SCREEN o0 i ] [ screen
GRID b GRID

Fig.3.~~These two valve-holder illusirations clearly
show the altered connections requived when replacing

a4-pin H.F, valve by a 7-pin H.F. pentode.
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(Continned from previpus rage) . .o,

musi¢al frequencies, and 1t is ‘generally
recommended fhaf a tone-cofrection device
be used. But despite this, many listeners
prefer- the ‘toné provided by the pentode,
so that in practice the extra fitting is not
always required. Details of the condenser
and resistance required are given on the
makers’ instruction sheet, but it will very
often be found quite sufficient to connect
a fixed condenser between the anode of the
valve and earth, as shown in Fig. 2. The
value of the condenser can- be varied to
sutt-individual requirements, but :002 mfd.
frequently provides adequate correction.

The H.F. Stage

When replacing a high-frequency valve
of the 8.G. or variable-mu type it is worth
while to use a variable-mu pentode in its
place. - This type of valve can be used
either with or without the variable-mu
control, and the latter can be added later on
if desired. Modern variable-mu H.T. pen-
todes can be obtained with 4-pin or 7-pin
bases, but it might sometimes be found easier

to obtain a 7-pin ;valve “when s replace- |

ment becomes necessary. This will involve
the replacement of the existing valve-holder,
and the connections must be changed as
indicated in Fig. 3. Where chassis-mount.
ing valve-holders are used it will be neces-
sary slightly to énlarge the hole in the
chassis, and this can be done with g rasp
or coarse file. Representative variable-mu
HLF. pentodes arve : Cossor 210 V.P.T,,
Hivac V.P.215, Osram V.P.21, Mazda
V.P.215, and Mullard V.P.2.

Loss of Stability

It is possible that the change may at
first cause the set to become unstable—

this is because of*the higher efficiency of |

the new valve—but a few slight modifica-
tions should clear this difficulty and make
the set more senbitive than it ever was
befores. When the set originally had a
variable-mu ' ¢ontrol, stability should be
Secured by working with a lower setting of
the potentiometer and by varying the
screeming-grid potential. Where such a
dontrol was not provided, itamight be added,
or a fixed bias may be:applied as shown in
Fig. 4, by inserting a .0002-mfd. fixed
condenser in the lead between the tuning
coil and the grid, and taking s lead from the
grid through a 1l-megohm grid leak to
the 13- or 3-volt tapping on.the G.B.
battery. Iiven when using this fixed bias
the new valve will nearly always give better
results in the way of increased range and
greater selectivity than the old one.

i

LI i

BIAS
0002 MFD /-3 VoLTS n

Fig.-4—Fixed bias can be applied to an H.F.
pentode by using the simple connections shown here.

different from th
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The New Detector R

With regard to the detector valve, it%‘i
will rarely be desirable to change to. a type.
at previously cmployed,
unless it is considered . worth while: to,
modify the circuit to take an H.IF. pentode,
The modification’ is comparatively simple,”
and has been dealt with at length in these
pages before.

When it is not proposed to make any
circuit modifications the best type of valve
is nearly always one of the super-detector
class, which is represented by the Cossor
210 Det., Hivac D.210, and Mullard
PM.2 D.X. These ‘valves have a com.
paratively Jow -amplification factor, ‘but
they ave very stable and. provide a very
smooth- reaction control. They "are very

suitable for vse with transformer or parallel- -

fed transformer coupling; especially when
the coupling- component: has = “step-up
ratio. of 1.5 or more. When greater
amplification is required of the valve—
for example, when a low-ratio transformer
or resistance-capacity coupling is used—

somewhat better results can be obtained -

by using a replacement valve of the H.
or H.L. class ; these have an amplification
factor of about 25, compared with one of
about 15 forthe super detectors.

Care with Mains Sets

The same general rules as those outlined
above apply also to mains sets, but greater
caré must be taken with those becaise the
power-supply unit is invariably designed
to give an output which is just right for
the valves originally used. Additionally,
valves of different type will ‘gradually
call for different bias resistances and so on.
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readings on frequencies up to 100,000 cycles per second. ;

Full details of these rectifiers, circuits
for their use, and instructions for making
a Universal AC/D.C. radio test sef,
output meters, efc, are given in our
brochure D.P.11B, price 3d.

{ETER TO REA

With the aid of a Westinghouse instrument-type  Metal Rectifier, it
moving-coil meter to read A,C. volts and current.
of very great use in ganging a receiver, since

.C.

is a simple matter to convert a DC.
Such a meter is an essential for radio servicing, and is
it is suitable for use as an output meter and will give accurate

Sareisngerans a

Westinghouse Brake & Signal Co. Lid, 82, York Road, King’s Cross, London, N..
Please send me brochure D.P.11B for which I enclose 3d. in stamps.
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= Peto-Seott- 1936—

The latest Peto-Scott

Kit Set triumph!
The last word in
Sensitivity, selectiv-

ity and high fidelity

reproduction under

modern . broadcast.

ing conditions.

@ 2-gang Air Di-
efectric Condenser

@ Automatic  Grid
Bias

@ Full Vision Slow
Motion Tuning

@ Detector, S.G., Pentode Valves

@ Modern Air-spaced Goils

KIT 13 A 23 comprising 'all

parts, jneluding

ready drilled chassis and panel, less

Valves, Speaker, Cabinet. Cash -or
C.0.D. -Carriage Paid, 33/, or 2/6 N
down and 9 uonthly payments X b

of 4/-.

KIT « B 7 wilh Valves. Cash or C.0.D. Carriage Paid, £2/19/9.

or 5/~ Deposit and 11 monthly payments of 5/6.

Send for Free Blueprint and details of Peto-Scott
Cabinets for this Kit;

PRACTICAL AND AMATEUR WIRELESS

—AMERICA DIRECT—

ON YOUR PRESENT SET

Do you know that you can hear world-wide pro-
grammes on your existing set? Simply build the
PETO - SCOTT 1936
Universal Short
Wave ADAPTOR-
i CONVERTER RKIT
(covers 13-80 1retres)
and this fascinating unit
instantly and without
alteration converts your
A.O. or battery set to a
modern All-waver

S =X

TWO HOURS TO BUILD—A LIFETIME
g G

KIT A Carriage };a;'d: £1 : 19 : 6

Or 2/6 down and 10 monthly payments of 4/3

All parts for building, including full-size Blue-

print and assembly instructions, less cabinet. -

SEND FOR FULL DETAILS and FREE BLUEPRINT

Peto-Scotc 5-UALVE Baitery
SHORT-WAVE SUPERHET KIT

SENI* FOR FREE BLUEPRINT
and FULL DETAILS

KIT “A”

£4:10:0

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

Or 7/6 deposit and 11
monthly payments of

@ NOCOILCHANGING

@ TRIPLE WAVE-
LENGTH COILS

@ PENTODE OUTPUT

® SPECIAL  NOISE- = 8/3. All parts for build-
FREE OSCILLATOR ing, léss Valves |and
MIXING CGIRCUIT Cabinet.
& PENTODE OUTPUT KIT ¢ B.” wilh valves,_less
cabinet, Cash or C.0.D

@ PARALLEL FEED

P
2%

Carringe Paid, £7/1/8, or 12

L.F. AMPLIFICA-  monthly payments of 13/-.
o way BT G
S walput finished cabinet. Cas!
© BANDEASS  LF. o SO, Cumass e
. , or mon
TRANSFORMER s oty14/a. v

IMPORTANT

sent carriage

Wiscellaneous Components, Parts, Kits,
or ;on our own system of Easy Payments.

2t

Finished Receivers or Accessories for Gash or €.0.0.
Send us a list of your wants. We will quote
and post charges paid (GREAT BRITAIN GNLY).

you by return. C.0.D. orders value over 10/«

‘ IT “

These are The Parts Used by Mr. F. J. CAMM
and Gontained in PILOT AUTHOR KIT“A”

Any item supplied separately. Orders over 10/-
sent C.0.D.—carriage and post free.

£ g d
1 PETO-$COTT ready drilled metaplex chassis 3 6
1 POLAR Midget 3-gang condenser .. an 16 6
1 POLAR V.P. horizontal drive .. B0 0 8 6
1 B.T.S. “ Tutor” coil assembly o o .. 18
1 GRAHAM FARISH differential reaction condenser . . 2 0
5 T.C.C. fixed condensers .. . So ac . 5 8
3 GRAHAM FARISH * Ohmite ” fixed resistances .. 4 6
2 GRAHAM FARISH H.F. chokes = .. . . 4 6
1 BULGIN 50,000 ohms volume control L 0o 30
1 TELSEN L.F. Ace iransformer.. oo co .o 486
1 BULGIN 3-point switch . . .. .. 2 co 16
3 BELLING LEE socket strips, type 1,047 .. 00 2 3
3 CLIX chassis mounting valveholders .. 0o oo 2 1
3 PETO-SCOTT component mounting brackets oo 10
7 BELLING LEE Bowspring wander plugs o 10%
2 BELLING LEE spade terminals.. o0 e e 4
Connecting wire, screws, flex . oo oo [ 20
——
KIT “A » CASH OR C.0.D., Carriage Paid .. $4 00
——

F-

—TUTOR C.0.D. PARCE

CGashor
C.0.D.

247-

Carriage Paid

Comprising :—@ B.T.S. « Tutor ” Coil
Assembly, @ Peto-Scott ready-drilled
Metaplex Chassis and compcnent
mounting brackets. Exactly as first
spe-ified by Mr. F. J. Camm. Cash
or C.0.D., Carriage Paid, £1/4/0.

CASH OR O.D., CARRIAGE PAID.

Author Kit of first speci-
fied parts, less ' valves,
cabinet and speaker.

Balance in 11 monthly payments of 7/3.

R o -

] [ St 1

LE ] i (11 59 As for Kit-
TKIT«B»” it PKAT 67200
% including sct of 3 spécified §  § icluding valves and Peto: y
U yalves, less cabineb and = g Scott  ** Tutor ” cabinet, »
¥ speaker. Cash or C,0.D, x 2 Jess speaker. Cash o ory
g Carriags Paid, £5/12/6 » } .00, Carriage Paida_:
¥ or 12 monthly payments 3 x £¥z’/.’;’7/6 or 12 inonibly X
: of 10/3. % payaents of 12/6. 2
N o et s ot o 2l Bt e o e
Set of 3 first specified valves £1 12 §&
Peto-Scott “ Tutor * Cabinet .. g1 6 0

.

(Carriage and Packing 2/G extra).

~TUTOREASIWAY PARCEL-,

Comprising all the essential parts for the

Tutor.”  Tuncludes: - .8, “ Tuter’” Coil
Assembly, @ Polar Midget 3 gang
¥.P. drive, @ Peto-Scott rcady
drilled Metaplex Chassis and
component monnting: brackets,
@3 Belling Lee socket sirips.
Exactly as first specified. Cash
or “0.D. Carriage Faid,
£2.9.3

Or 5/-— "down and balance in 10
monthly payments of 5[-.

condenser with

1936 SHORT WAVE
ADAPTOR

AMERICA DIRECT
onyour PRESENTSET

famous  B.T.S., SHORT
ADAPTOR EASY
TERMS. Simply plags into_your
present  battery or A ains
set. The only adaptor at the
price, incorporating 100-1 ratio
aerial tuning and slow-motion
reaction ; for wuse either as
Plug-in or Superbet Short-Wave
Adaptor. Walnut finished Cabinet
. Mustrated.
Ready Assembled for the immediate
reception of Short-Wave ¢ Pro-
grammes on your existing Receiver.
With 2 plug-in_coils, 13-26 and 24-52 @8
fmetres, :
CASH OR C.0.D., Carringe Paid.
Or 5/- down and 11 monthly ,
{payments of 5/-
Extra’ Coils, 46-96 and
wmelres, 4/8 each.

on

90-190

As first specified for the *“ Tutor.”
Model 368 P.M, 'Speaker. Suitable for
any- output and incorporating improved
Microlode device. Cash or C.0.D., Carriage
Paid, £2/2/0, or yours for 2/8 down, balance
- in 11 ‘monthly pay-
ments of 4/-.

W.B. Stentorian
Junior Moilel 36J
Cash or C.0.D,, Carriage
Paid, £1/12/8, or 2/
down and 11 monthly
payments of 3/,

W.B. Stentorian Midget Modcl, 'Cash or C.0,D., Carriage Paid
17/6, or 2/6 down and 7 monthly payments of 2/6,
., Carriage Paid,

IIHIJ

SHORT WAVE CONVERTER
for the TUTOR
KIT “A” gaenon con, £1/11/6
Or 5[- deposit and 6 monthly payments of 6/-.
Author’s Kit “of Iirst Specified parts, less vale.
@ If specified valve required with above add 5/6 1o Cash

or C.0.D. price or 6d. to deposit and (o cach montily
payment.

MONITOR 3 (1st Version)
K“‘ 13 A %% CASH OR C.0.D. £2,5,u

Carriage Paid
Or 716 down and'6 monthly payments of 7/-
SHORT

PREFECT Y 3 @
KIT (‘A” CASH OR C.0.D. £2,15,0

Carriage Paid
i Or 7/6 down and 7 monthly payments of 7/9

NOW'!

PETO-SCOTT CO., LTD., 77 (Pr.W. 19), City Road, London:-
E.C.1. Tel : Clerkenwell 9606/7.

West End Showrooms : §62 (Pr.W.19), High Holborn, Lvo;uéo;t,

YOUR ORDER
or ENQUIRY

Please send me CASH/C.OD.JH.Pioiereriasinmiroaners

RErREANEDYN

R R

i
ADDRESS ..

T am jnterested in......
Please send me full

dotails
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] UMEROUS articles have been pub-
lished in these pages giving con-
structional details for most types of

short-wave receiver, adapter and converter,

and there is ample evidence that a large
number of readers have built successful
instruments from these designs. It is also
evident, however, that there are many
readers wlo do not obtain the very best
results of which the receivers are capable.

There are many reasons for this, but the

most mportant is that the constructors

have not acquired the speeial short-wave
ltechnique, if such a word way be used.

They have not learned to appreciate the

““ teel ” of a short-wave instrument, and use

it in just the same manner as they do a

standard broadcast set.,

“Dial Sense”
It would be impossible to teach anvone

g fEp————
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ORT

WAVE

N |
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to handle a short-wave receiver to the best
advantage, for the process of learning is not,
unlike that of learning road sense when
driving a vehicle on the road. All that can
be done, therefore, is to make suggestions
and to deal with a few of the finer points

which make a great deal of difference ; the
rest remains with the listener, who must |
acquire by experience the particular sense
of touch which is necessary. The above
remarks should not be construed to mean
that it is difficult to operate a short-waver
satisfactorily, hut that to obtain the very
best results calls for a stady of a few
important items.

Many readers have no doubt read jn our
“ Letters from Readers” pages of the
remarkably good reception obtained by their
fellow enthusiasts, often with the simplest
possible types of outfit, and wondered why
they could not do likewise. The difference
18 generally one of skill, for, unlike a fool-
proof broadcast set, the short-waver is
extremely sensitive to carefyl and ex-
perienced hands. That this is the case ig
evident from the fact that many readers
who built the simple single-valve receiver
described in this journal in the issue dated
September 14th, 1935, have reported clear
reception of statjons as far away as Aus-
tralia, as well as of comparatively low-
power American amateur transmissions,
whilst others who have made precizely the
same instrument have found their range to
be limited to a few European S.\WV. broad.
casting stations.

The Standard of Reception

It must, of course, be admitted in the
first place that the situation and arrange-
ment of the aerial-earth system: has a
pronounced effect on the results to be
obtained, but this factor is nearly always of
lesser importance than what might be |

BETTER

termed the human element. Given a well-
designed S.\W. set—such as any of those
described in this journal—and an aerial
system of moderate efticiency, it should,
under reasonably favourable conditions, be
possible to receive American short-wave
stations on two valves, and generally on one
when using a sensitive pair of ‘phones, 1f
this standard of reeeption has not been
reached it is worth while to search for a
reason.

Turning the Knobs

The most important point of all is that
one should learn to operate the tuning and
reaction controls slowly, smoothly, and at
the same time. This might appear rather
diftieult at first, but a little practice will
soon simplify matters. After the batteries,
aerial, earth and 'phones (it is best to use
’phones with a simple type of set until its
operation has been completely mastered)
have been connected, turn the tuning
pointer to zero and advance the reaction
control until a faint *‘ hissing ” sound is
heard. If a sudden “ plop ” is noticed as
reaction is slowly advanced it is generally
a sign that too much H.T. is being applied,
or that the earth connection is not as good
as it should be. After the set has been
brought just to the point of oscillation, as
the “ hissing ” sound indicates, the tuning
dial should be slowly rotated whilst care.

RESULTS FROM
| Heipful Notes on the Operation of a Short-wave Set or Adapter, with Suggestions
for the Improvement of the Simpler Type

THE SHORT-WAVER
of Insirument.

| fully listening forsignals. 1t might be found
that the * hissing ”* ceases after the pointer
bhas moved over a few degrees, and this
shows that the detector valve has stopped
oscillating, and that a little more reaction
should be applied. It will scon be found
that it is quite an easy matter to operate
the tuning and reaction eontrols together
50 that the set is kept just on the verge of
oscillution over the complete range of the
tuning condenser. When the carrier-wave
(whistle) of a station is heard, the reaction
control should be turned back slightly and
slowly until signals are heard, elearly. The
exaot tuning point should then be accurately
checked by slightlv modifying the setting
of the tuning condenser. Care must be
taken that too much reaction is not appled,
becauze the sensitivity of the set is reduced
almost as much by using too much as too
little reaction, and thus the control must

be psed with discretion.

Lack of Oscillation

Should it be found that. at one point on
the tuning scale, the set will not oscillate
whatever the position of the reaction
condenser, either insufficient 1T, voltage
or too close an aerial coupling is being used.
The remedy in the first case is obvious
where a battery set is concerned, and in the
latter case the proper course is to reduce the
capacity of the aerial series condenser,
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where used, or to move the aerial coil away
from the grid coil when ‘there is a variably-
coupled aerial circuit. Ifa variable'aerial
cories condenser is not fitted, it is ina early
every case worth while to fit one by
connecting one terminal to the aerial lead
and-the other to the aerial terminal on the
set. By reducing the capacity of the series
condenser the dampirg” effect of the
aerial is reduced, so that the detector valve
will oscillate more readily. It is- thus
often possible to obtain considerably
better reception of certain stations after
varying the capacity of the series con-
denser.

Another advantage of the variable series
condenser is that it can often be used as
an effective volume control. The only
objection is that an alteration of its capacity
is inclined to alter the tuning of the set.
For example, if a station is received at
30 degrecs when the capacity of the series
condenser is at maximum it might be
necessary to “follow > the station round

) PRACTICAL AND

4o 35 degrees as the capacity of the aerial
condenser, is reduced. This difficulty can
best be overcome by having two cohidensers
in series with each other between the aerial
lead and the tuning coil. The first-condenser
should be a-.0001-mfd. variable, and the
other a .0001-mfd. fixed. The effect of the
fixed condenser is to minimise the effect on
tuning of varying the capacity of the
variable unit.

A Reaction Refinement

When it is found that the capacity of the
reaction condenser cannot be increased
uniformly as that of the tuning condenser
is increased, and the above suggestion has
been tried, it is well to try the effect of
including a fixed non-inductive resistance
in the reaction circuit. The resistance,
which may have a value of about 500 ohms,
may be connected either between the
reaction condenser and the reaction coil,

or between the coil and the anode of the
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valve, assuming that the moving plates of

the eondenser are joined to earth and

the fixed vanes to the coil as they
should be.

Variable High Tension
Mention was made above of varying the
high-tension voltage, and it is a fact that

this is often rather critical, even with

modern valves. So that exactly the most
suitable voltage can be applied and found

by trial, it is frequently & good idea to use

a variable resistance for decoupling purposes.
A component with a total resistance of
50,000 ohms is suitable, and the centre and
one of the end terminals should simply
replace the terminals or wire connectors of
the normal fixed resistance. = This idea is
particularly valuable in a mains receiver,
where H.T.-voltage variations. cannot be
made so easily, butitis also worth usingina
battery set, since it makes possible an easy
change in voltage whilst the set is in use,
and even when a station is being received.

- Leaves from a
. Short-wave Log
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. 7E may expect to pick up further
transmissions from Oslo wia

LKJI1, Jeloy, on both channels

allotted to this station, as it is the inten-

tion of the authorities to extend the

activities of the short-wave transmitters.
Broadcasts are to be made in the near
future between G.M.T. 01.00-03.00, and to
cover costs, there is a possibility that
advertisements may be included in the
programmes. So far, the wavelengths used
have been 31.48 metres (9,530 ke/s) and
48.04 metres (6,128 kefs), but steps are
being taken to secure an additional channel.

Our old friend, PCJ, Eindhoven (Hol-
land); is back on the air on 31.28 metres
(9,590 kefs), although so far, no regular
sohedule of programmes has been adver-
tised. It was logged recently transmitting
a KRO programme from Hilversum 2
(301.5 metres), destined to the Netherlands
Tast Indies and Eastern Asia. All an-
nouncements were made in Dutch, German,
English, and French.

Tt is unfortunate there should be so many
stations using this frequency ; it is the
channel used by VK2ME, Sydney (N.S5.W.),
HP5J, Panama City, PKYDB, Soerabaya
(N.E.I), W3XAU, Byberry (Pa.), the short-
wave outlet of WCAU, Philadelphia, and is

only separated from HBL, Prangins-(Radio .

Nations) by 5 kilocycles, and from GSC,
Daventry, by 10 kilocycles.

Swiss Transmissions

Other loggings recently made were HBO
and HBP, Prangins (Switzerland), on
respectively 24.94 metres (12,030 ke/s)
and 38.48 metres (7,797 ke/s) with a relay
of a Zirich or Berne programme to the
U.S.A.. and also a DJC, Zeesen, broadeast
with, as alternative channel, DJJ, on
99.87 metres (10,042 kefs), taken by WEA
and WQP, Rocky Point (New York) on
respectively 28.28 metres (10,610 ke/s)
and 21.58 metres (13,900 kefs), also for
American consumption.

The new Bulgarian short-waver, LZA,
Sofia, has also again been vell received on
20.04 metres (14,970 ke/s), giving an-
nouncements in several languages; including
French and German. An experimental
transmission of gramophone records was
picked up on two different dates between
G.M.T. 12.15-14.00.

‘ training.
Said G. T. KELSEY -in
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as a career are excellent
but you simply must be
qualified. Those of you
who aspire to become

{take one  of these
§ T.C.R.C. Courses.”

Take the first step to success
now by sending for free copy
of “RADIO ASA CAREER.”

etails of our specialised train-
ng and tells you about the
many opportunities which await
you as a radio expert. Post

NNHARERENRAREEEYRADRONANNARSEENY

SEBEERE

Please send me free copy (in plain envelope) of
your book which tells me how I can obtain
well-paid employment or earn money as my own
master as a radio expert.

NAME sttt e i i
ADDRESS tvrit i
F0 imm e e i e

TECHNICAL & CGMMERCIAL RADIO COLLEGE,

Pur.36
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- Why jog along in
the same old rut? Why fear the
= consequences of losing your job?
Why waste your valuable spare time ?

" . Radio offers golden-opportunities to-the trained man
and wecan give YOU thetraining which leads tosuccess.
T.C.R.C. students in all parts.of the World are now in
well-paid employment, whilst others are earning regular
money. in their spare time, golely as a result of our

There’s no need to envy. them—you, too, can become
Wireless.” 2 qualified radio expert. Our Home-Study Courses are

o praised by lgading radio authorities. We SPECIALISE
a2 . in Radio and can help YOU to get employment or teach
¢ The prospects of radio  yOU how to earn money in }'OT.II' spare time.

Students write as follows :—

“ He engaged e at a big increase in salary. I couldn’t have
got this situation without yowr help.”—A. G. (Finchley).
w I 3 0 “T have oblained fresh employinent at a much higher
B ¢ Something in Radio” salary through giving particulars of your Course which I
} could not do better tharr  am laking.”’—F. J. G. (Surrey).

“ I have wmuch pleasure in announcing an MmMCrease in
salary and promotion.'—J. A. (1lford).

«« Since envolling with you I have taken over practically all

the baitery set work for a local dealer.”—J. T. (Dundee).
“1 am now working at . .

el . : that I could not have obtained the job without the Course.”’—
This interesting book gives full J. M. (London).

. and am pleased to say
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CROMWELL HGUSE, BIGH HOLBORN,
LONDON, W.C.1,

(Post in unseale:d envelope, ¥d. stamp)
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|STUDY AT HOME IN YOUR

i

PARE TWXE!

are expaunding rapidly.

carecrs free.

SIGNS ofthe TIMES

The Budget has restored
POLICE OPPORTUNITIES.

The Air Force is to be increased,

AVIATION MUST DEVELOP.

Pay Cuts have been restored.

ICIVIL SERVICE

Zuitable to both sexes. Ages 154 to 21

|G.P.0. ENG.. DEPT.

CUSTOMS AND EXCISE, INSPECTOR OF TAXES, Bte,
XO EXPERIBNCE REQUIRED.

MATRICULATION

There aro many ways of commeneing & -career, but Matrieu-
‘lation s the jumping off board for Mt the ‘best ones. i

We prepare candidates for all

INSTITUTE EXAMS.

ENGINEERS AND
DRAUGHTSMEN

All -Branches—Employers are advertising for them,
TELEPIIONY, RADIO and MOTOR ENGINESRING

Qur postal courses will make you eligible,

OPLEN BXAMS,

There are lots of vacancies.
Advies on all

Also ask for our New Book (Free of charge)

THE HUMAN MACHIRE

Secrsts of Success

IN ALMOST ANY

Acconutancy Exams.

Advertising and Sales

= Management

ANLIL Fire E, Exam,

Applied Mechanies

Army Certificates

Auctioneers and Estgte
Agents

Aviation Eugineering

Baoking

Boifers

Book-keeping, . Acoountancy
and Hodern Business

.. Methods

B.Sc. (Eng)

B.Sc. (Estate Management)

Building, Architecture and
Clerk of Works

Cambridge Senior- School

« Certificate

Civil Engineering

Civil Service

All Commyereial Sitbjeots

Commercial Art

Concrete and Structural
Engineering

Draughtsmanship, all branches

Engineering, all branches,
subjects and examinations

General Education

G.P.O. Ing, Dept.

Heating & Ventilating

Industrial Chemistry

Tnsdranco

Mathemalics

YOU CAN HAVE A COLLEGE TRAINING
CAREER FOR A FEW
SHILLINGS MONTHLY ’

If you do not see your own reguirements'
above, write to us on any subject,

Mairicnlation
HMetallurgy
Mining, all subjects
Mining, Electrioal
' Engineering
Motor Engineering
Motor Trade
Municipal & County
Engineers R
Naval Architecture
Pattern Making
Police, Special Course
Preceptors, College of
Pomps and Pumping
Wachinery -
Radie Servico Engineering
Radio Communication
Road Making and
Maintenance
Salesmanship
Sanitation -~
Becretarial -Exams,
Ship-building
Shorthand (Pitman’s)
Structural Engineerng
Surveying <
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams,
Weights & Dlcasures
Inspeotor -~
Welding
Wireless Telegraphy
and Telephouy
Works Managers
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A Comedy Tune

ATUNE which seems to "be very

popular at the moment is “ The
Music goes "Round and Around.”

| This is amusingly played by Lew Stone

and his Band on Decca #5846, coupled with
“ Marilou,” which although different in

| style iz equally attractive.

From Grand Opera to « Talkies ”’

HE immense popularity of the talkie
film is attracting artists who
previously have only been heard in

Grand Opera. Beniamino Gigliis the latest
recruit to the films, and this month are

| recorded four songs introduced in his first
{ film, *Lullaby.”
{ Will Not Forget * (Non ti Scordar di me)

They are *“Say You

and “The Lullaby ” (Mille Cherubini in
Coro) on H.M.V. DA1458, and * Venetian
Serenade (Serenata Veneziana)and“ Come
Back to Me 7 (Addio bel Sogno) on H.M.V.
DA1459, In this instance the songs are
already known to most concert-goers, but
they will be a revelation to the average
film fan, especially the * Lullaby » which
is an arrangement of Schubert’s © Wiegen-

| lied.”

Elisabeth Schumann adds to her reper-
toire: of reecords in English. She sings
Ronald’s “ Down in the Forest ” and “ Last
Night ” on H.M.V. DA1457. 1Inthe latter,
which is about a nightingale, she gives an
astonishing imitation of the bird’s character-