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To maintain

Good Receptlon

To trace faults it is essential
to have an accurate meter. 1 he

The D.C. AvoMinor

rrect

o AvoMinor enables you to service o_mm/:mp..
e ew O u al your set efficiently and speedily. 0320 7
With either of these accurate o ool

12 volts | 0-100 volta
0+120volts | 0-800 volte
Resistaace
010,000 ohme
060,000 o
0-1,200.000
0-3 megohins

components, batteries and power

vnits.  Each model of the

NO. 1 QUT NOW ! AvoMinor covers a wide ficld

of measurement and provides
testing facilities unrivalled by
any other meters near their prices.

The Universal AvOMINOR

A smaller brother
of  the Univeran
AvoMeter, Uives
o ranges of
readings (AC.
and D.O) in cur-
rent, voltage and
resistance. 3in.
#eale, Total re-
sistance, 200,000
ohma. Complete
with nstruction
book, leads, inter-
changeabi test-
ing prods wnd
crocodite

v £5.10.0

Leather Case, 10/-.

AVOMINOR

BRITISH MADE Repd Trado Mark

Obtainable at all good Radio Shops exwecans

° combination meters youcantrack
down trouble quickly and make
lr e@ g every test to valves, circuits,

Price

45/-

Deferred Terms if desired.

Descriptive pamphlets
post free from:

Automatie Coil Winder & Elee-
trica} Equipaent O, Lid,s

Winder Hopse, Devglas St.,
London, S.W.1.

Telaphone : Virtoria 3404/7
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BE AN AUTHORITY

Bcoks by the Editor of ** Practical and Amateur Wireless ™’

EVERYMAN’S WIRELESS BOOK

By F. J. CAMM.:
A Radlo Connul!nnt for the Listener, Expert and Amateur Constructor
explaining the Operation, Upkeep and Overhaul of all types of Wireless
Receivers, with Special Clmptcrs on the Prmcnples of Radio Telephony,
Installution and Systematic Fault-finding.  With 200 lustrations and

THE COVER Qdeplets a most desperate
momeat in Kingsford-Smith’s career

Here is the new popular air Contents of No. | include : s A5 L s (N Brcoy
weekly—an air pageant of the T’“'h"’°“'_'ﬂ‘_‘5f°'d's'“;‘h i THE

world every Friday for the air- Wheo did Kill Richthofen 2 WIRELESS CONSTRUCTOR’S
minded.

ENCYCLOPADIA

By F. J. CAMM,
Wircless termea and deflnitions stated and explained In concise, clear

i
Latest *“ inside * gossip from
Aviation Circles

“FLYING " is bright, enthusiastic,

non-technical. With its stirring THRILLING ,SER[AL language by one of the best-known and most popular deeigners and writers
air fiction, true adventures °°f %T(g_l;_Y and a L[')?/‘\G 1(;0?[\{4: on the practical side of wireless construcuonp Profusely tiustrated, A
- 'c [o] ;g o a'] ). L bAlRAll\ ENTURZ 5/- net’ veritable treasure of wircless knowledge. (6/3 post free)
ervice an ivi] pilots and the Iso
o = e g mbme Special FIFTY TESTED WIRELESS
information on all that is new in Photogravure CIRCUITS
flying, and profuse illustrations, S lg t By F. J. CAMM.

i o u emen Modern cirenits of practically every type from crystal to superhet,
it va s“ley _the itk 4 keenest PP Diagrams and instructions for assembling and wiring. Detalls of com-
desire {or aerial knowledge, ete. 2/6 net ponents and notes on operation.  (2/10 post free)

NEWNES TELEVISION AND
SHORT-WAVE HANDBOOK

By F. J. CAMM.
EVERYTHING ABOUT—Drums, Mirror Screws, Scanning Discs and
other Scanning Systems. Neon Lamps, the Cathode- -ray Osciliograph.
How to Buiid Short-wave Receivers; How to Build Ultra-Short-Wave
Receivers, Straight and Superhet types. Fully illustrated.
3/6 net (4/- post free)

No. | now on sale of all Newsagents and Book- D

stalls, or by post 4d. from the Publisher, Georg2 GECRGE NEWNES LTD.
Newnes, Ltd., Tower House Southumpton Street, EVERY

Strand, London W.C.2 ‘ FRIDAY _é: Tower House, Southampton Street, Strand, London, W.C.2.
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Auto frequency Control

'HE introduction of automatic tuaing in
many cases will result in the need
for some form of compensator which will
ensure that the tnning condenser will be
adjusted to the correct setting. In a
modern superhet, the slightest crror in
tuning exactly results in distortion due to
side-band ¢utting, and thus to enable a
motor-driven condenser to give good
results it is almost essential to use an
automatic tuner which wiil compensate
for slight inaccuracies. At the moment
there appears to be only one manufacturer
who has producad on the English market a
motor-driven gang condenser, and this
receiver, by Ekco, utilises the auto-
frequency control device to ensure that the
final sctting is exact for every station.
The push-button or other auto-tuning
system which switches in pre-set condensers
does not, of course, need this form of control
as cach condenser nmy be adjusted to give
the exact setting required and the switch
mechanism will not affect the adjustment
of the condenser. It is essential, however,
that the pre-sets retain their setting under
all normal conditions such as will be met
with in any type of receiver, and in this
connection one or two nteresting sugsyes-
tions have bcen put forward by various
manufacturers and will be mentioned in
other articles in these pages.

Scottish Broadcasting

T iz claimed that broadeasting in Scotland
does not satisfy the requirements of tho
cottish listeners and a petition of protest
is shortly to be presented to the B.B.C.
in this eonnection. A summary of the
position in Angus, Perthshire, Fife and
other parts of Scotland has been drawn up
and a deputation of listeners and traders
from Dundee will visit London some
time during this month and vpresent the
petitzm to the public relations ofticer of the
B.B.C.

Radio-Normandie

MANY listeners do not appear to have
noted that the wavelength of this
station has now heen lowered and this
accounts for their inabilitv to hear the
station on its old setting. The new wave-
length is 212.6 metres, and many listeners
in the London area will now find that the

transmitter. Station-named dials may, of
course, be altered by obliterating the old,
name, or by seratching it out and indicating
the new position with drawing ink.

Vatican Directional Station

"J"HE new Vatican transmitter which was
used for the first time in December last

is now ready for final tests, although the

directional European aerial has not yet been

i |
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completed. The new wavelengths upon
which this station is to work are 19.84, 25.55,
31.41 and 49.75 metres.

Marchesa Marconi Visiting Australia

ER EXCELLENCY THE MARCHESA
MARCONT is visiting Sydney, N.S.W.,,

this month, as the guest of the Institution of
Radio Engincers, Australia. This visit
coincides with the World Radio Conven-
tion, and Her Excellency is to be accom-
panicd by her daughter Elettra. Readers
will recognise this name as that which was
given to his yacht by the late Marchese
Marconi, and it was on the vacht that many
of his cpoch-making disecoveries were
made. .

D of WIRELESS

station can be heard without interference.
The previous position cansed diﬁicu'lt_v. due
to the proximity of the London National

American Police Broadcasts
THE principal frequencies now employed
by the U.S.A. police, and which may
be heard in this country under favouratl:
conditions are 30,100 and 33,100 ke/s.
These correspond to wavelengths of 9.9 and
9.06 metres. These signals will be kerrd
best after midnight and during the coldor
weather, and under favourable cirenm-
stances the car radio broadeasts may also
be heard in this country.

¢ The Last Party”
DITH SITWELL’S first excursion 4nto
radio drama will take place on April
3rd, with the broadeast of a new play
cntitled “The Last Party.” Lance Sieve-
king is producing this as the opening play
in the B.B.C. Drama Department’s new
schedule. Only a short time ago Mr.
Sieveking discussed the problem of radio
drama with her and he says *“ she grasped
the medium of radio more quickly than any
other novice in this line whom I have
previonsly met. Within a very short time
she presented me with that rare delight of
the wireless producer, the script of a flawless
broadeast play to which absolutely nothing

has had to be done.”

Car Race
ON April 9th the Midland station will
supply for the National programme
a running commentary on the car race fcr
the British Racing Drivers’ Club’s Empire
Trophy at Donington Park. The race is
over the T.T. circuit of 3} miles, and there
will be, for the first time, a massed start.
The commentators will be F. J. Findon and
Alan Hess.

Empiie Trophy

Harry Roy for the Argentine
ARRY ROY and his band are shortly
leaving for a two-months contract
in the Argentine, and on Saturday week
they will give a farewell broadeast from the
London station. It is claimed that he will
receive a higher salary than has ever been
paid to a foreign band visiting the- Argen-
tine, and that he will make three broad-
casts a day whilst there. In his farewell
broadcast he will introduce 14-year-old
Johnny Green who is to lead a juvenile
band under his direction, which will shortly
be heard on the air and on the halls.
They have already recorded for Parlo-
phone.
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Broadcasting in the U.S.S.R.

“"HE number of radio receivers in the

. USS.R. is continually increasing.
In 1929, the country possessed 350,000
receiving sets ; at the end of 1937 the num-
ber had increased to five million. Large
numbers of listening-in centres have sprnng
up in the rural areas, in the shape of village
halls, collective farm club houses, eétc. In
addition to the big broadeasting stations
like ¢ Komintern,” VTsSPS, RTsS, therc
are also eighty-two other broadecasting
stations in different parts of the Union, as

The 150tk performanee of * In
Saturday night, was given recently.

PRACTICAL AND AMATEUR WIRELESS

INTERESTING and TOPICAL |
NEWS and NOTES _:

D R ) ¢ (A | KD (1 ) - | AT § ) |
hoped that users of those will not be
snspected of complicity in the crime.
American Radio Star’s Fifteenth
Anniversar
ENRY BURBIG, whose ‘Cheer Up
America ”’ programme is heard from
WLW, the Nation’s Station. 7.45 to 8 p.m,

o

s

Town Tonight,” the popular broadcasting item which takes place every
Our illustration shows Mr. C. F. Meehan, the producer of * In

Town Tonight™ going over the script with his secretary at Broadeasting house.

well as 8,000 relay centres, 1,200 of which
also broadcast their own programmes.
Broadcasting is carried out in the different
languages of the peoples of the U.S.S.R.

An O.B. Man’s Desert Experiences
l'l‘ is reported that M. Paul-Edmond

Decharme, a well-known outside broad-
cast technician of Poste Parisien, recently
returned from a 10,000-mile journey across
the Sahara desert and French West Africa
which he undertook in order to make
recordings of everything he could hear
which was likely to interest European
listeners.

It is the first experiment of the kind, and
he was very successful, capturing not only
native dances and songs, but also sand-
storms! He has experienced the astonish-
ing hospitality of the desert lords no less
than the rigours of the desert treks.

Thieves Got a Haul of Pencils
E are informed that on a recent Friday
night Scott Insulated Wire Co.’s
uew factory at Queensland Works, Queens-
bury, was burgled. The thieves, however,
must have been disappointed, as although
the safe was expertly forced, the haul was
comparatively small, owing to Secott’s
practice of paying wages to their work-
people on Fridays. Among the things
taken, however, were a number of the now
popular Scott wire peneils, and it is to be

ES.T. on Thursdays, recently celebrated
his fifteenth anniversary on the air.

Way back in radio’s infancy in 1923 a
young man named Henry Burbig began his
carecr as a radio comedian. Since that date
he has taken part in more than 500 broad-
casts, as a star and guest. He has starred
for more than a dozen sponsors during that
period. Noted particularly for his dialect
mterpretations of fairy tales and historical
incidents, Henry Burbig has become one of
radio’s foremost American comedians. One
of the high spots of his career was a series
in which he and Fanny Brice portrayed
famous lovers of history.

In his *‘ Cheer Up America > programme
he is supported by the Funnybencrs, Kay

Renwick, -John Holbrook, and Frank Novak

and his Orchestra.

Radio Version of ¢ Congress Dances”
Film
E understand that Conrad Veidt, the
film star, has agreed to play his
original part of the Princc Metternich in
the radio version of the sound film,
“Congress Dances,” to bc broadcast from
studios at Broadcasting House on March
30th in the National programme and on
April 1st in the Regional. Eve Lister will
play the part of Christel, the little glove
seller, which was created in the film by
Lilian Harvey.
Production will be by Douglas Moodie,

WIRELESS (Continued)
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B.B.C. Variety producer, and B. Martin
Marks has been responsible for the radio
adaptation of the script. Besides adaping
the old Viennese melodies, Jack Beaver,
responsible for the radio score, bas specially
composed all the incidental music. The
broadcast has been made possible by
permission of Ufa Films.

Variety from Worcester

1 IDLAND and Regional listeners will
hear half an hour of wvariety from

the stage of the Theatre Royal, Worcester,

where there is a strong bill, on April Sth.

To-morrow’s Songs
E popular series of broadcasts entitled
‘“To-morrow’s Songs,” presented by
Ivor Moreton and Dave Kaye at two
pianos, comes to an end with a programme
on March 31st. It will consist of songs
selected from the six previous programmes.
Thc.vocalisb, Bettie Bucknelle, has been
singing in these programmes for some
weeks, after scoring a notable success as a
solo artist in the ‘“ New Voices” feature
of the weekly variety broadeast, ¢ Band
Waggon.”

Saturday Sport
'HE B.B.C.’s Qutside Broadecast Depart-
ment has arranged for (George Allison,
the famous director of the Arsenal Football
Club, to broadcast a description of the first
half of the international match between
England and Scotland on April 9th.
Thomas Woodrooffe, of the B.B.C., will
describe the second half. Both have
established reputations in radio commen-
tary.

Birmingham Military Band
ON Apri} 7th Haydn Heard will conduct
the Birmingham Military Band, of
which he was the founder, in a light pro-
gramme, including part of the * Cockney ™
suite by Ketelbey, who is.a native of
Birmingham. Dorothy Byrt, the Birming-
bam contralto, who has broadcast several
times in the last cight years, will sing two
groups.

SDLVE THIS!

PROBLEM No. 289,

Rodgers built a simple short-wave superhet
converter for use with his 8.G.-Detectot-
Pentode set, and whentested out he fouud that
although results were quite good he conh!
receive cach station at two places on the
dial. Fe spent some time endeavouring to
adjust things to cut one setting out but was
unsuceessful. Was anything wrong with the
converter, and if so, what was the cure for the
trouble. Three books will be awarded for the
first three correct solutions opened. Address
vour envelopes to the Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
Tower House, Southanipton Street, Strand,
London, W.C.2. Envelopes must be marked
? Problem: No. 289 in the top left-hand corner
and must be posted to reach this office not later
than the first post on Monday, April 4th, 1938,

fon o

Solution to Problem No. 288.

The trouble in Jackson’s case was to be found in t he
I.T. battery leads. Either some of the strands of the
flex had broken, #iving a hirrh-resistancclead, orthecan-
tact between flex and spades was corroded and the
high-resistance was set up at that point,

The following three readers successfully solved
Problem No. 287, and books are accordingly being
forwarded 1o them :—J. Robertson, Aukengill, Wiek,
Caithness, Scotland, J. M. Leitch, 16, Abercorn Styeet,
Giasgow, C.4. A Rigby, 23, Sunning Hill Strect,
Bolton, Lancs.
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AUTO TUNE UNITS

Some Suggested Ideas for Converting Existing Receivers for Push-button
Tuning and also for Remote Control — - - =

HE present development of push-
button tuning will give many
experimenters the opportunity of

modernising existing receivers in order to
incorporate this new idea. Fortunately
it is a fairly simple matter to convert the
majority of sets now in use so that this
new form of tuning may bc employed,
and there are several schemes available
for such a conversion. Undoubtedly the
simplest of these is to use a superhet
converter built on the same lines as the
standard short-wave unit, but, of course,
with standard broadcast coils in the
tuning and the oscillator stages. In place of
the ordinary ganged tuning condenser a
push-button mechanism will ‘have to be
fitted, and at the moment such a device
will have to be constructed at home as
no manufacturer is yet in a position to
supply units for the home constructor.
The superhet unit may be built around a
triode-hexode, triode-pentode, or a simple
pentagrid valve a.ccording to the fancy of
the constructor, and in order to make the
unit compact, the valve may be placed on
its side, when the overall height of the unit
will be very little more than two inches.
It will be found that the majority of
modern coils are designed for use with special
types of frequency-changing valve, and thus
the coils and valve will have to be chosen
together in order to obtain maximum per-
formance in the H.F. unit. The question
of the correct oscillator tracker will not
arise when building a superhet unit of this
type as pre-set condensers will obviously
be used in conjunction with the push
buttons.

Ciccuit Designs

In most cases, how ever, it will be found
that pre-sets with a maximum capacity of
.0005 mfd. should be used for the aerial
tuning circuit, whilst .0003 mfd. maximum
will in most cases give the required coverage
on the oscillator section. With some coils
.00058 mfd. condensers may be used for
both ecircuits, but it may be found difficult
to arrive at a critical setting on this
capacity with some coils now available,

and therefore the characteristics of the.

coils should first be carefully examined
when building this type of unit. A standard
LF. transformer should be included in the
unit, and the secondary should be carthed
(1gnormg, any question of A.V.C.) with the
‘““top” end of the secondary taken to an
output terminal. To connect this unit to
the existing receiver, the simplest plan is to
disconnect the aerial tuning circuit already
in use and connect the grid of the first valve
{which must, of course, be an HLF. stage of
some description) to the existing aerial
terminal. The output terminal of the unit
is then joined to the old aerial terminal
and the remaining circuits in the receiver
are tuned to a point on the long waves,
exactly as in the case of using a short-wave
superhet converter. The incorporation of
the LF. transformer in the unit and the
cutting out of the first tuned circuit will be
found to give better selectivity in most
cases than 1 using a choke-coupled superhet
unit with the original aerial circuit acting
as an I F. transformer.

Power Supplies

With a battery receiver the above
details are complete, but when a mains
set is in use it will be found that best
results are given if the unit is provided with
its own supply unit. Quite a small mains
transformer would be needed with a valve
rectifier to supply the H.T. If the addi-
tional parts for the voltage supplies are
not favoured, a plug will have to be fitted
to the unit for insertion between one of
the receiver valves and the wvalveholder,
and although this will give the heater sup-
ply satisfactorily, provided that the original
transformer delivers sufficient current for
the extra valve, it may be found that a
smoothing and decoupling circuit has'to be
included in the H.T. lead to prevent certain
forms of instability. If the unit is employed

By W. J. DELANEY

makes of I.F. transformer this gave greatly
improved results and perfect stability,
when an extension was run through the
entire house in order to find the maximum
length of extension which should be used.
With some other makes of transformer,
however, there was a definite loss in volume,
although no instability occurred.

Replacing Condensers

If the wunit built on the above lines is
not needed for remote control it may, of
course, be built into the receiver to replace
a ganged condenser tuner in order to
simplify tuning in certain types of guality
or short-range receivers. In such a case it
may be found possible to omit the frequency-
changing stage and to utilisc the circuits
already incorporated in the receiver, but

¢ QUTPUT.

e
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at a distance for remote control, the separ-
ate voltage supply should definitely be
fitted, and this will permit of a much
simpler extension lead and will also avoid
difficulty due to the carrying of the voltages
thirough the extension cable.

Remote Control

Several diffcrent schemes have been tried
for remote control with units of this type
and some intcresting facts have emerged.
Up to 20it. or so, a simple extension lcad
consisting of only one wirc has been found
quite satisfactory—the single wire ‘in
question being that connected from the
I.F. transformer to the original aerial
terminal. Beyond that distance, tuning
has been found to be affected and hum
introduced by pick-up from house wiring.
In addition, at certain wavelengths nsta-
bility occurred. An H.F.-choke-coupléd
scheme, with the extension lead taken from
the condenser, overcame this trouble, but
signal strength was weaker and could not
‘be rcgained by tuning either the unit or
the receiver. A scheme which worked very
satisfactorily, but which did not answer
in every case, was to utilise two I.F. trans-
formers, the second being connected in the
grid circuit of the input valve in the
receiver, and the secondary of the first
(included in the unit) then being joined to
the primary of the second. With three

Circuit outline for a push-button tuninz unit, which is entirely self-contained.

it should be remembered that selectivity
will not be improved and thus some
difficulty may be experienced in avoiding
overlap when the automatic tuning system
is employed. The inclusion of the addi-
tional stage as outlined at the beginning of
this article results in a considerable im-
provement in the performance of the
receiver cven if it is already a superhet,
as apart from the increased selectivity
{(which may not always bc a desirable
factor) there will be an inerease in the
range of reception.

If it is desired to make the additional
unit comprehensive and to avoid risks of
second-channel whistles and other forms of
interference, an H.F. stage may be included
before the frequency-changer, with the
additional tuned ecircuit coupled to pre-set
condensers in exactly the same way as
for the stage already described. This will
result in the unit being made slightly larger
and slightly: more complicated to wire, but
the improvement may be considered well
worth while.

Constructional details for a push-button
tuning unit on the lines given will be
published as soon as the push-button
mcchanism is released for general use, but
for those readers who wish to go ahead, a
system may be built up as outlined in the
previous article on this subject in our issne
dated October 30th, 1937.
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- Receivers

In this Article an Explanation is Given of how Creater Cain
may be Obtained from Existing Radio - frequency Stages

OME years ago the radio industry
was revolutionised by the introduc-
tion of the mnow universally-used

screen-grid valve. This valve superseded
the triode for high-frequency operation,
since, due to the introduction of an electro-
static screen between anode and control
grid, it would deliver much greater
amplification than the three-electrode type.
This statement may not be clear to every-
body, but it must be remembered that the
triode is unsuitable for H.F. work since any
attempt to obtain a large stage-gain results
in self-oscillation. This is due to feedback
of H.F. currents fron the anode to grid
circuits via the inter-electrode capacity
between anode and grid. The grid-anode
capacity of a screen-grid valve is so small
as to be negligible, and therefore this type
of valve is not prone to self-oscillation.

H.F. Stages

The conception of the screen-grid valve
was probably the first important step in
obtaining greater stability in radio receivers.
The second was that of deconpling. Now-
adays most receivers are decoupled in every
stage and, of course, employ screen-grid
or H.F. pentode valves throughout the radio-
frequency stages, but it is still generally
considered impracticable to build a straight
receiver with more than two lows-gain
H.F. stages, because of the difficulty of
obtaining stable operation.

I am of the opinion that, providing due
care is cxercised in design, no difficulty
should be found in obtaining perfeetly
stable operation with three or four high-
gain H.F. stages. In point of fact I person-
ally use a 4-H.F. type of set for long-
distance reception, for I prefer a really good
T.R.F. set to the superhet as a greater
signal/noise ratio can normally be obtained,
and there are no annoying self-generated
whistles to mar reception.

The circuit is typical of a good type
of H.F. amplifiecr. It will give excellent
results, and is very popular in com-
mercial receiver practice. Supposing
three such circuits are cmployed in a
receiver, and it is found impossible to
prevent sclf-oscillation in onc or more
stages ; well, the first step is not, ag most
people imagine, to find the faulty stages
and endeavour to rectify the trouble, but
to carefully consider whether the lay-out
of the circuits can be causing trouble.
The faults given in the list below are very
common and cause considerable trouble, as
many constructors imagine their methods
of spacing components, ete., to be. irre-
proachable.

Common Faults, and their Remedies

(1) Grid wires should preferably be not
more than Jin. long, but should the
necessity arise for the usc of longer grid
wires it is essential that screened leads
(carthed at cach end) be employed, thus
obviating any interaction betwecn the
various wires.

(2) It is important that the anode leads
be well separated from the grid wires, since
any stray coupling between them is liable
to cause sclf-oscillation, or even damping,
dependent upon the direction of feed-
back through this coupling.

(3) It is casy to realise that the anode
leads will be longer than the grid leads as
they must reach to the anodc cap of the
screen-grid valve, and consequently they
should always be screened.

(4) All the screen-grid valves should be
screened, and if they are not already metal-
coated a valve screen can be employed, and
will be found to provide a satisfactory
substitute.

(5) When using indirectly-hcated mains
valves care should be taken to ensure that
the leads connecting the by-pass condenscr
between cathode and earth should be as
short as possible.” On no aceount should
this by-pass condenser be of the electrolytic
type—electrolytic condensers, should, in
fact, never be included in any high-
frequency stage—mica and paper con-
densers arc specially suited for H.F.
work,

(6) The coil and associated section of the
gang condenser should preferably be com-
pletely sereened, although with some of the
iron-cored coils and semi-screened cen-
densers available, this is not always
necessary. E

(7) Precautions should be observed in
mains receivers to cnsure that heater
wiring does not run near to leads carrying
H.F. current. If this precaution is not
observed, A.C. ripple will be superimposed
on the incoming signal, and become apparent
in the loudspeaker as a loud hum.

(8) The insulation of all components
must be beyond reproach, since faulty
insulation is a frequent cause of loss at
radio frequencics.

(9) Lastly, unwanted coupling hetween
stages must be eliminated, since this is a
common cause of poor selectivity, as well
as instability. Even if all these precautions
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A typical circuil for an H.F." amplifier.

are taken, they will be of no avail if the
chassis is earthed haphazardly.

Bus-bar Earthing Strip

1 have spent some considerable tiine
experimenting with the earthing of metal
chassis, and found that if all earthed points
were taken straight to the chassis, as is
often the case, H.F. currents were found to
be flowing from one stage to another
through the chassis itself. This led me
to adopt the following method: The
chassis must be earthed at one point (the
earth terminal) and a bus-bar run from this
terminal to the far end of the chassis. All
metal components, including the gang
condenser, are then -carefully insulated
from the chassis. The next step is to take a
wire from the negative filament of each
valve (the earth end of the cathode-
biasing resistor in the case of an indirectly-
heated valve) to a portion of the bus-bar,
in such a manner that there is a space
between each of the valves. Then all the
carthed points in the set are taken to the
portion of the bus-bar belonging to their
respective stage.

Each section of the gang condenser must
be earthed to its appropriate strip of bus-
bar by means of a wire from the carthing
connection for the section. (Usually a strip
of metal bearing on the moving vanes).
If thesc precautions are observed an
increase in selectivity and sensitivity will
be the probable result in most cases, and at
least three H.F. stages .will normally give
stable operation even when used at the
limit of their amplification.

If greater stability is required, the H.F.
stages may be decoupled in their anode and
screen circuits, or even double-decoupled.
To obtain perfect decoupling the circuit
illustrated is very suitable, but unfortun-
ately more components are necessary.
With this circuit, however, four H.F. stages
may be employed at full gain. An in-
directly-heated valve is shown in the
diagram, but battery valves may be used
in the same manner, the only difference in
the circuit being the exelusion of the
cathode bias resistor, and the screen of the
H.F. pentode (or S.G.) must be potentio-
meter controlled, Although A .V.C. is shown
fitted, this not essential, but would be of
great advantage in a large T.R.F, set, and
also assists in ** holding the circuits down’’
as this process of stabilisation is sometinics
called.—R. J. S.
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HE advantages of a stage of high-
frequency ahead of the detector
stage in short-wave receivers is

generally appreciated by short-wave en-
thusiasts, but the question arises as to
whether the high-frequency stage be tuned
or untuned.

The technical point of view is that if an
H.F. stagc is to be used it should be tuned,
in order to obtain the full benefits to be
derived from the screen-grid valve as an
H.F. amplifier, which includes improved
selectivity and increased signal volume.

An untuned stage, whilst contributing
some measure of H.F. amplification, acts
principally as a buffer, and is instrumental
in the prevention of dead spots in tuning,
whilst on the other hand its use tends to
broaden tuning. It should, however, be
noted that there is a wide difference between
broad tuning and flat tuning, the latter
providing, in effect, very poor selectivity.

It should also be borne in mind that if the
experimenter simply desires a buffer stage,
and to take precautions against dead spots
in tuning, or on the other hand is quite
prepared to remain satisfied with the com-
paratively low gain in amplification, there
is no reason -why an untuned stage of H.F.
amplification should not be used.

The question of cost also arises. It may
1.0t be convenient to consider the purchase
of additional coils and associated comn-
ponents in order to build a tuned H.F.
gtage. If an 8.G. valve is to hand, it can
be used. The untuned stage will not
introduce additional tuning complications,
and will ensure a uniformity of efficiency
throughout the tuning range of the receiver,
together with some degree of amplification.

Coupling Methods

Fig. 1 shows the resistance coupling
method and Fig. 2 the' choke coupling
method. Although the writer prefers the
arrangement shown in Fig. 1, it is advisable
to try out and experiment with both
resistance and H.F. choke arrangements.

Both these systems are in common use,
but there is another method which, whilst
its merits are appreciated, is not so widely
used.

Before going further it will be as well to
revert to the comparative merits and
demerits of tuned and untuned high-
frequency stages. A tuned stage enables
us to peak all signals by tuning to resonance
with the detector stage. Anuntunedstage,
however, is semi-aperiodic.

Some mcthod of compromise would
appear to be acceptable, preferably onc
which would enable us to enjoy at least in
some measure the advantages to be derived
from a fully tuned H.F. stage.

Untuned H.F. Circuit

Reference to Fig. 3 shows a conven-
tional untuned H.F. short-wave receiver
circuit, consisting of a stage of untuned
high frequency, and triode detector trans-
former-coupled toan L.F. pentode. There
is, however, one modification, and that is
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UNTUNED H.F. STAGES

Untuned and Semi-tuned H.F. Short-wave Receivers
are discussed in this Article by A. W. Mann.

the coupling between aerial and untuned
H.F. stage. Instead of employing an
H.F. choke or resistance, a tapped coil is
used.

By employing a tapped coil, we are
enabled to bring the aerial in resonance
with the grid circuit. Thus, in effect, we
have a semi-tuned H.F. circuit instead of a
semi-aperiodic H.F. circuit.

‘250000 Q
_L_METALLISED
= RESISTANCE

Figs. 1 and 2. Circuit diagrams showing resistance
coupling and choke coupling methods.

Readers who at some time or other have
experimented with aerial tuning devices,
in order to tune the aerial in resonance
with received signal frequencies, will have
noted that whilst it i1s possible to obtain
satisfactory results with a tuning coil
and parallel capacity arrangement, better
resilts are obtained -if the aerial or earth
lead is tapped on to the coil, and that
comparative tests prove that altering the
tap position to another turn, or part of a
turn, results in increased gain when the
aerial tuner coil is retuned after tapping
adjustment. This illustrates in a practical
manner the importance of resonance,
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especially in the case of directional reception
and the use of rotary aerial systems.

To take  another- aerial tuner example,
there is the solenoid type-fitted with a
slider which makes contact with the bared
portion of the coil. Thus adjustment of.
the slider in relation to different numbers of
turns, semi-tunes the aerial.

In the instance outlined a definite signal
gain is obtainable, but as the tapped coil
is untuned, the gain to be expected is less
than that obtainable when using a tuned
H. F. stage. &

Nevertheless, it is sufficient to warrant
its use, and is definitely superior to the
resistance and choke methods of coupling
as common to untuned H.F. stages.

Coil Winding

The winding of suitable coils offers a
most interesting field of experiment and
will, so far as the number of turns is con:
cerned, depend upon the bands to be
covered. The following data will assist in
making a start, and other coils, consisting
of more or a lesser number of turns, can
then be wound to suit individual require-
mernts, 3

1}in. diameter paxolin former.

38 turns—26-gauge D.C.C. wire, close

wound and tapped at 7, 10, 17 and
32 turns.

A coil of this type will cover the 18 metres
to 75 metres bands approximately, a croco-
dile clip or rotary switch arrangement being
used for tapping selection.

As an additional suggestion, experi-
menters should consider the construction
of coils on plug-in lines, using seven-pin
valve bases as formers. or making up a
series of bare wire spaced wound coils with
or without self-contained switching. In
the writer’s opinion, a rotary type panel
switch and coil base will be found to be
the most adaptable and-convenient method.
To duplicate the coils used in the detector
circuit—i.e., grid windings—is a good idea
on which to base experiments.

Constructional Details

With regard to constructional details,
the writer has in mind later developments,
namely, that at some future date a T.R.F.
receiver will be contemplated, therefore the,
construction of a semi-tuned H.F. receiver
along simple T.R.F. lines will avoid a total
rebuild and only call for slight modification.

The first consideration is the form of

(Continued overleaf)
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Fig. 3.

A conventional untuned H.F. shorl-wave receiver circuit.
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SHORT-WAVE SECTION
(Continued from previous page)
construction. The writer’s preference is in
all instances for the chassis method com-

plete with metal panel.

The chassis may be of plywood construc-
tion metal-sheet lined on the top face, or
copper foil lined on the underside, with
end runners which will provide a depth of
2in. Alternatively the chassis may be of
aluminium or cadmium-plated steel.

A metal panel of 20-gauge material or,
as an alternative, a plywood metal or
foil-backed panel can be used.

Choice rests with the constructor, but
whatever method is used, the panel mount-
ing brackets should be of robust con-
struction with at least a 2kin. foot, in
order to assure rigid assembly and freedom
from metallic noises when tuning. Choice
of lay-out is an important factor relative
to all types of receivers, as contributing to
over-all efficiency.

Screening in the case of an untuned stage
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is unnecessary, but in view of possible
conversion to T.R.F. the screen, also
additional panel space for tuning con-
denser mounting, are included, thus obvi-
ating a complete rebuild ; a slight modifica-
tion of wiring only being necessary when
the extra coil base and condenser, etc., are
fitted in position.

Mounting the Coil

The tapped coil should be mounted
horizontally, and supported above the
chassis by means of small stand-off insu-
lators, a crocodile clip being used for
tapping purposes.

Alternatively, and when some method of
switching is to be used, the coil may be
made on plug lines and mounted vertically
in a suitable holder, the number of sockets
depending upon the number of tappings,
in addition to the two- full winding
connections.

Whilst arrangement for band-spreading

April 2nd, 1938-

is not shown in the circuit diagram, there
is nothing to prevent the experimenter
incorporating band-spread. In fact, it will
prove advantageous to do so.

In conclusion, experiments with semi-
tuned high-frequency stages, as outlined,
will prove to be fully justified, and may be
carried out at low cost. Careful attention
to correct tapping, and a series of cut-and-
try experiments, will enable the operator
to obtain a satisfactory standard of effi-
ciency on all bands, especially the amateur
bands.

In the interests of calibration, and in
order to avoid confusion, it is advisable to
make a note of the tapping points in rela-
tion to the various bands covered, and the
same applies to the individual coils if more
than one is used.

Attention to the above details will enable
the experimenter to log the various trans-
missions heard and tune for them at any
time with some degree of certainty so far
as his receiver calibration is concerned.

LEAVES FROM A |
SHORT-WAVE LOG |
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San José on 25-metre Band
IPG, La Voz de la Victor, San José,
Costa Rica, is testing out a new
channel, namely, 11.96 mc/s (25.08
m.). If the frequency is found to be
favourable regular transmissions will be
made on it in the near future. In the
meantime the radio programmes are broad-
cast daily from G.M.T. 18.00-20.00, and
from 01.00-05.00 on 6.41 me/s (46.8 m.).
The studio occasionally calls itself La
Reine del Aire, opens with a bugle call,
uses as an interval signal 4 gongs in rapid
succession (G, E, C, G), and closes down
with Ted Lewis’s Good Nightsong. Address :
TIPG, Alma Nica, Apartado Postal, 800,
San José, Costa Rica.

Proposed 50-kilowatter for Utah
(U.S.A))

The Federal Communications Commission
is favourably considering an application
‘received from the Church of the Latter
Day Saints, of Salt Lake City (Utah), to
erect in the vicinity of that Mormon centre
a 50-kilowatt short-wave transmitter for
the broadeast throughout the world of
special programmes. The station would
be equipped with a five-beam rhombic type
directional aerial to work on 11.68 m.
(25.675 mefs); 19.78 m. (15.17 me/s);
25.62 m. (11.71 mefs); 31.586 m. (9.51
me/s) and 49.83 m. (6.02 me/s).

Development.of German Broadcasts

On April 1 the German short-wave broad-
casting service will celebrate its fifth anni-
versary. Originally transmitting on 4
kilowatts, the power was increased tenfold
in 1936. From a daily service consisting of
13 hours in 1933, the broadcast has risen
to 47 hours, spread over various transmitters,
during the day and night. It is claimed
that during 1937 the studio authorities at
Berlim controlling the Zeesen stations
ceceived 45,252 letters from listeners abroad.

Rome’s Ultra-short- waver

The 2-kilowatt ultra-short-wave station
opened on December 2nd, 1937, at Monte
Mario, overlooking the Italian capital, and
which has been experimenting daily between
G.M.T. 18.00-21.30 on 6.9 m. (43.56 mc/s),
has now altered its wavelength to 7.4 m.
(40.54 mc/s).

Brussels Tries out a New Channel

With the call: Radio Belgique, Poste
National, ORK2, the Belgian short-wave
transmitter at Ruysselede (near Bruges),
may now be heard almost daily at G.M.T.
13.00 testing on 15.04 m. (19.947 mc/s).

Persia To Go on the Air

It is reported that the Iranian (Persian)
Government has placed a contract with a
German concern for the supply and in-

stallation of a 25.-kW. short-wave station
in the vicinity of Teheran. It is hoped to
get it into working operation by 1939.

More Short-wave Channels for Boston

The Federal Communications Com-
mission® (U.S.A.) has allotted two Pan.
American channels to the World Wide
Broadcasting Foundation at Boston (Mags. ).
In future, W1XAL will be entitled to use
11.37 mefs (26.39 m.) and 15.13° mc/s
(19.83 m.).

NATIONAL (261.1 m. and 1,500 m.)

Wednesday, March 30th.—Congress Dances,
musical comedy programme.

Thursday, March 31st.—A Variety broad-
cast from the Holborn Empire.

Friday, April lst—Feature programme
from Canada.

Saturday, April 2nd.—A commentary on
the Ozxford v. Cambridge Boat Race.

| REGIONAL (342.1 m.)

Wednesday, March 30th.—Lillibulero, a
diorama of the Great Siege of London-
derry (1688-89).

Thursday, March 31st.—Band programme.

Friday, April 1st.— Rariety from the New
Theatre, Northampton.

Saturday, April 2nd.—Television cabaret.

MIDLAND (296.2 m.)

Wednesday, March 30th.—Vocal recital.
Thursday, March 3lst.—Orchestral con-
cert, from the Toun Hall, Birmingham.
Friday, April 1st.—Variety from the New

Thealre, Northampton.

Saturday, April 2nd.—Steeplechasing al
Crowle : a running commenlary on the
Worcestershive Hunt Poini-to-Point Race
for Lady Dudley’s Cup (recorded).

NORTHERN (4491 m.)

Wednesday, March 30th.—Concert Party
programme, from the Royalty Theatre,
Chester.

Thursday, March 3lst.—The Doncaster
Schools Musical Festival, from the Corn
Exchange, Doncaster.

Friday, April 1st.—Variety from the
Theatre Royal, Stockport.

Saturday, April 2nd.—Orchestral concert.

WEST OF ENGLAND (285.7 m.)

Wednesday, March 30th.— A variety pro-
gramme from the Hippodrome, Soulh-
amplon.,
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Important Broadcasts of A the Week

ﬂ
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Thursday, March 31st—Bath Music
Festsval : British Light Music, from the
Pavilion, Bath.

Friday, April 1st.—A Folk Song Alman-
ack . April.

Saturday, April 2nd.—A La Carte: A
mized menu of light fare.

WELSH (3731 m.)

Wednesday, March 30ith—Orchestral con-
cert.

Thursday, March 31st.—Orchestral con-
cert, from the Town Hall, Llandudnec.

Friday, April 1st.—Dr. Abernethy . frans-
lated into Welsh by Mary Hughes, from
the play, Doctor My Book, by Alicia
Ramsey and Rudolph de Cordova.

Saturday, April 2nd.— A Recilal of songs
by Beckett Williams.

SCOTTISH (391.1 m.) i

Wednesday, March 30th.—A Ceilidh ;
Evening in Dingwall : songs and instru-
menlal music.

Thursday, March 31st.—Fan Fare: The
story of the Scottish Cup.

Friday, April 1st.—The Scottish Couniry :
The Land of Seaforth, an impression of
the life of the district.

Saturday, April 2nd.—The Laird of Udny’s
Fool : Scenes from the life of Jamie
Fleeman (Circa, 1713-1778).

G ( )
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NORTHERN IRELAND (307.1 m.)

Wednesday, March 30th.—Lillibulero, a
diorama of the Great Siege of London-
derry (1688-89).

Thursday, March 3lst—A Hymn recital
from Duncairn Presbyterian Church,
Belfast.

Friday, April 1st.—Concert from the Ulster
Hall, Belfast.

Saturday, April 2nd.—Orchestral concert.

1o 3
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The Ray Again
ONCE again I find it necessary
to allay the fears of the general
public whose withers have been wrung
by statements in a Sunday newspaper
that someone has invented a ray, or
rather discovered a ray, which will
cause whole armics to lay down their
arms and surrender to the enemy.
Now I am aware that there are dozens
of ignorant people styling themselves
““scientists” who are able to catch
the ear of some bright reporter who
may not be scientifically knowledge-
able. Ewven so, I cannot understand
how this sort of nonsense ever gets
into print. I think I know most of
the ray fanatics in this country, as
well as the really scientific people
who have investigated the claims.
The latter all agree with me that a
ray cannot stop a motor-car, Or an
aeroplane, or affect a human being
in any way. You will remember a
few years ago some silly experiments
which were conducted with short-
wave apparatus in an aeroplane by
some youths who could know but
little about wireless, and obviously
knew nothing about science. I want
my readers to tell their friends to
take no notice of this rubbish about
rays, and to accept the word of
Thermion that most of it is merely
an effort to gain personal publicity.

My Quality Receiver Again
MENTIONED that you cannot
have quality at low price, and a

reader in agrceing says: “If we

cannot afford to build your design
we shall, nevertheless, mentally build
it. We shall also seize eagerly on any
unorthodox features and incorporate
them in our own box of tricks. Some
of us will sort out the box of junk,
rub the mildew off the selected bits,
and make up your £60 job for nix.

The result might be satisfactory to

us, or it may be a ghastly failure.

We shall not do this in ignorance,

and shall derive a lot of pleasure from

our efforts. Our failure will not
condemn your design. As you say,
there is little doubt your circuit will

come in for lots of criticism, and I

would love to read some of them when

they arrive; and if your draughtsman
puts a wire in the wrong place, I can

see your journal coming out with a

black border on the cover. Think

of all the people vou soaked in your

LIS T L)

By Thermion

Tiunepanemn

articles. Can’t you see them eagerly
awaiting the publication of your
circuit? If the set doesn’t zip up to
25,000 cycles and zoom down to
12 cycles without the decibels jumping
about you will hear of it. If there is
more than plus or minus quarter
per cent. of harmonic distortion at
20 watts—'struth! You're for it.
You’ll have all the technical wallahs
gibbering at you with equations.
The design of Thermion must be
like unto Casar's wife— beyond
reproach.” This letter is, I suppose,
intended to put the wind up me,
However, I will take a chance,

These Diplomats

AM invited by M. W., of Harrow,
to find out what all these
diplomats are doing in Egypt. He
tells me that they seem to have
altered the wavelength of Radio
Normandie, and spoilt his beautiful
station-named dial. He also asks me
when the law making interference an
offence is going to be passed. I don’t
know. His den apparently is over an
electric motor which is time controlled
for ten minutes of action and three
minutes of inaction throughout the
day, so that he gets only three minutes’
listening out of ten. I would recom-
mend M. W. to report the facts to
the Headmaster or the local post-
office. -

Those Appendages

GLASGOW reader, who is

engaged in a band, is all
superhet-up concerning my para-
graph on page 703 of our March 12th
issue. He thinks that I am pre-
judiced against dance music. I am
sure that anyone who has read my
notes regularly will know that I am
100 per cent. in favour of it, er—
being abolished altogether. It would
seem from the tone of this reader’s

letter that my remarks are more than
justified. He tells me that he works
about seven or eight hours every
day, apart from three hours hanging
about with nothing to do waiting for
his call. He can earn from (g to
£3 15s. a week, and has to pay all his
own expenses except travelling. He
must rise early every Sunday morning
to catch an early train, and travel all
day Sunday. He leaves the theatre
at nearly midnight every night, and
must attend a rehearsal next morning
atgo’clock. Ifthe work isso arduous
and so painful, and musicians * are
fed up with the sight of a line df music,
and with grinding it out with aching
fingers and sore lips,” I wonder so
many of them remain in it. I like
my reader’s reference to “ grinding it
out,” it seems so apt; and why so
much rehearsal ?

Non-stop Television

HE Ideal Home Exhibition,
which opens ;on April 5th, will

house one of the largest television
displays yet given. The B.B.C. and a
number of manufacturers will co-
operate, and the main item of attrac-
tion will be a glass-walled studio built

-to B.B.C. specification, and which will

be used for a number of television
broadcasts. ‘A film talents com-
petition will run throughout the
Exhibition and entrants who perform
in the studio will be scen on the
television screen. Judging will be by
well-known producers, and the winner
will be offered a part in a film.

Bigger Demand for Battery Sets

NDER the Air Raid Precautions
Scheme it is suggested that at
least one room in a house should be
made gas proof, and the suggestion
has been made that this room should
contain a battery-operated receiver
in case the mains fail. It is thought
that this will result in an increased
demand for battery receivers. This
does not strike me as being a sound
argument. Of course, all sorts of other
things apart from the mains may fail
also. The water supply may become
polluted, the gas mains fail, the local
grocer’s shop may be blown up, but
that does not mean that we should all
run our own farm, sink our own wells,
and revert to medieval systems of
room lighting.
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The Scots Protest

LEARN that it is proposed to

present to the B.B.C. a petition
from dissatisfied Scots who are object-
ing to the indifferent programmes
radiated from the Scottish National
Transmitter. The scheme, of course,
has the full support of all the Scottish
M.Ps, whether they represent Scot-
land or not. Now does this petition
mean that the sets used in Scotland
will not receive any other station?
Are all the Scots using crystal sets ? I
ask these questions Recause if the
Scots are dissatisfied with programmes
designed by the B.B.C., which is, after
all, governed by a member of their
own race, they could easily change
over to some other station. It is
believed that a deputation all the way
from Dundee will present the petition
to Sir Stephen Tallents, Public Re-
lations Officer of the B.B.C. 1
understand that many Scottish radio
manufacturess are supporting the
petition. My only comment is that
when an Englishman is dissatisfied
he switches over to the Continent.

Television at Worthing
. ELEVISION in Worthing is a
qualified success. Although over
6o miles from Alexandra Palace
signals on both sound and vision
channels give excellent results, They
do not suffer from fading to any
marked degree. The sound channel
only fades slightly and the vision
signal is remarkably steady.

There is no loss of synchronisation.
The signal strength here, measured
at aerijal input, is in the neighbourhood
of 6o micro-volts, which tompares
very favourably with many other
towns outside the service area.

It would appear that the main
difficulty to overcome is static pro-
duced from I.C. engines. Cars are
bad if one is near a main road, but
low flying aircraft, with which Worth-
ing abounds, make reception impos-
sible during flying hours, i.e., during
the afternoon session.

Mr. Spicer,.of Barnes and Spicer,
the dealers who brought television to
the town, told me: * We think that
television in Worthing will be a great
success. We have already booked a
number of demonstrations in custo-
mers’ own homes.”

Chain Letters
.H. B. (Birmingham) writes:
“ Your remarks about the
¢ Chain Letter * intcrested me greatly,
and to pass a few idle moments away
I found that if the conditions of the
‘Letter> had been carried out,
the total number of recipients of the
letter this week would have been
2,656 followed by 13,377 noughts.
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N ey the
\Jest Bench

Testing All-wave Sets
WHEN poor tesults are oblained
with an  all-wave set, 1t will
often prove of value to disconnect all coils
except one, lesting the set on that par-
tcular range in order to judge of the
performance.  This suggestion is made as
it is often found that the general results
given by the set are below standard due
1o a fault in a component or a valve which
is not up tlo efficiency, and considerable
time may be wasled in lrying coil con-
nections and the switch assembly. The
set should be tried with the medium-wave
coil only, as resulls will more easily be
Judged on that band. If satisfactory, the
short-wave coil should be wired inlo
position and the performance checked in
this respect. By proceeding in ihis manner
the efficiency of the coil swilching and the
various cotls may more easily be lesled.

Testing Audio Circuits
THE majorily of amateurs are unable
lo afford a cathode-ray oscillograph
Jor testing the audio response of the various
recetvers which they build up, but it
should be remembered thal very accurate
lests may be carried oul by means of
special gramophone records. It is possible
lo obtain not only constant - frequency
records, bul also records of the indiwvidual
instruments menltioned in an orchestra, and
by making a careful selection of ihese
you can check for such details as high-
Jrequency response, bass response, n-
stability, etc. For all normal purposes a
check with these records will be found
adequale.

Cellulose Cement
E VERY experimenter should make a
point of keeping a bottle of
cellulose cement of one kind or another in
his workshop. The uses of this material
are endless, as it may be used for repairing
loudspeakers, fixing coil windings in
position, repairing broken bakelite com-
ponents, ete.  There are various forms
of this material now on the markel and it
15 exceedingly easy to handle and use.
Short-wave componenls may be cleaned
and polished, and then coated with the
cement (o reduce losses due to dirly surfaces
and resullant increase in H.F. resistance.
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language.

From all Booksellers, or by post 5/6 from George
Newnes. le., Tower House, Southampton S!rcd,

ENCYCLOPADIA
} dition
explained and illustrated in concise, clear
Strand, Londan, W.C.2.
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The present population of the world
is 19 followed by eight noughts.”

The Engineer’s Guide to Success
HE present year sees the coming
of age of The Technological
Institute of Great Britain. Founded
in 1917 the Institute has enabled
upwards of 25,000 men to embark
upon careers in Engineering through
the medium of correspondence train-
ing, and the tutorial service of the
T.I.G.B. embraces the various
branches of Engineering and Allied
Sciences. These are covered very
thoroughly, and there are over 200
courses—the widest choice of engineer-
ing courses in the world

The courses fall into two categories,
(a) Engineering Educational Courses,
known as the Diploma Courses, and
(b) Courses covering the Examination
Syllabuses of the various Professional
Institutions, Government Depart-
ments, and other Bodies.

The T.I.G.B. conducts the training
of students in all parts of the world,
and in order to ensure that a student
shall study only for an examination
for which he is eligible to sit, the regu-
lations governing admission are clearly
set out in *“ The Engineer’s Guide
to Success,” a handbook which gives
full details of the wvarious courses.
The headquarters of the Techno-
logical Institute of Great Britain
are at Temple Bar House, London,
E.C4.

All-Fools’ Day
ELEVISION set owners will be
given a rather unusual pro-
gramme on April 1st. Following the
amusement caused by his Crazy
Cabaret last year, in which the
compére was seen throughout in. his
bath, Cecil Madden is once more
devising a presentation which he is
calling ““ Nice Work,” an even crazier
programme, which follows a general
theme, but I am sorry that I cannot
divulge further details. I can tell
you, however, that Joan Miller will
be seen as Cleopatra in a skit on the
producers’ ‘100 per cent. Broadway
programme, with Guy Glover as
Hyman Kaplan Anthony in a new
sketch, “ You Can’t Take Your
Needle with You, Cleo!” specially
authored for the occasion by Shakes-
peare and the producer.

There will also be burlesques on
aspects of television programmes from
American Travelogue films to Talks,
in which Charles Heslop and Cyril
Fletcher will appear. People in high
places will be seen in still higher
places as Acrobats, and others taking
part will be the Bashful Boys, the
Three Pirates, the Three Romps, and
the Narkover Gang, Campbell Roger-
son, George and Frank Dormonde.
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Discussed in

HIS circuit shown in Fig. 1 is that of
a simple triode valve used as a
crystal-controlled oscillator. It
will be'noted that the circuit is the T.P.T.G.
mentioned previously, but, as we arc now
concerncd with crystal-controlled arrange-
ments, the normal tuned-grid combination
of coil and condenser has been replaced
by a suitable crystal which maintains the
grid at a fixed frequency response.
While triodes are quite popular, pentode
valves receive more support by many

- ST

S — A T

Fig. 1.—A simple triode  crystal-controlled
oscillator.

amateurs as they possess many desirable
featurcs which help to overcome some of the
snags encountered with triode circuits.
It will be remcmbered that a crystal has
certain safc working limits ; it must not be
subjected to cxcessive strains or currents,
thus the power output obtainable is nsually
low compared to that so often desired.

With a pentode, however, it is possible
to generate greater power for a given
input than with a triode without imposing
harmful operating conditions on the crys-
tal. Secondly, owing to the reduction of
inter-electrode capacities of a pentode,
due to its construction and characteristies,
less feed-back voltage is present, and, there-
forc, much higher anodc voltages can be
applied. The fundamental pentode circuit
is shown in Fig. 2, the modulating arrange-
ments being omitted.

While only one cireuit of cach typc of
valve is shown, it 'must be appreciated
that there are many diffcrent arrangements,
each of which appears to receive support
according to individual opinions.

Keying
The sole object of any transmitter is to
radiate intelligence in one form or another,

Keying, and Further Details
of the 10-watt Transmitter are

of the Series by L. Ormond Sparks

this Sixth Article

-

the two most common methods being by
a system of code signals which makes use
of the Morse Code, and by telephony, which
allows speech and other sounds to be trans-
mitted.

We are concerncd with both, but before
proceeding with telephony it is necessary
to obtain a working knowledge of the code
method. The Morse Code consists of sounds
of long and short duration, the letters of
the alphabet and numbers being repre-
sented by short and long periods of sound,
i.e., dots and dashes, or by a combination
of hoth.

Reverting to the oscillators again, it
must be appreciated that they act purely
as a generator of oscillations and, if such
oscillitions are depicted graphically, a
series of waves as shown in Fig. 3 will be
produced. If the graph is examined, it
will be seen that the curves are symmetrical
about the horizontal line, indicating that
the oscillations are maintained at a constant

Fig. 3.— Graphical representation of continuous
oscillations.

frequency, and at a constant amplitude or
strength. It is not difficult to sce that a
continuous train of oscillations or waves
are being produced, in fact, such signals
or generations are known as ‘‘ continuous
waves > or, more briefly, as C.W.

If a receiver is operating under certain
conditions, and it is tuned to a CW.
transmission, a continuous note or sound
will ke heard, so, if intelligenee in the

69

form of Morsc Code signals is to be trans-
mitted it is obvious that some arrange-
ments must be made whercby the con-
tinuous note can be broken up into notes
of long and short duration.

To enable this to be done, a switch,
more usually referred to as a Morse “ key,”
is dnserted in the osecillator circuit so that
the generation of oscillations can be con-
trolled at the will of the operator. This
may sound quite a simple matter, but, as
we shall see as we progress, there are
certain items which have to be considered.

The oscillations can be stopped and
started by simply opening and closing
the H.T. supply, the filament circuit, or
by varying the bias applied to the oscillator
as indicated by the diagrams shown in
Figs. 4 add 5, which show the various
methods applicd to battery and mains-
operated valves.

When considering keying arrangements
it is advisable to remember that if the key
is placed in the H.T. supply it is possible
to obtain a shock across the contacts or
between key and earth, therefore it is not
usual to use that method if high power or
voltages are in use. Generally speaking,
the cathode, filainent or bias arrangcments
arc the most satisfactory, though each
system has individual characteristics and
applications aecording to the type of
oscillator circuit in use.

The 10-watter

1 have had several requests for informa-
tion concerning ‘the total cost of this
transmitter and, while I fully appreciate
the object prompting such requests, I am
afraid that it would be very misleading if 1
gave the cost as that of the complete rig

b

Fig. 2.—The fundamental circuit of a pentode C.O.

using brand new components, as I am not
tying down the actual makes of com-
ponents or valves, and I am surc that
many constructors will have quite a
good amount of the gear on hand. However,
I will endeavour to get out an overall price
gelecting, so far as possible, average prices.
(Continued overleaf)
NOTE- R LIMiTs (UpanT WHEN
B 15 SHorTeED 8y K Beme (LOSED

My

- | R
Fig. 4.—Showing -various keying arrangements for [baMery-operalcd valves, the key being af sajfe ~
potential.
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TRANSMITTING TOPICS

{Continued from previous page)

The Power Pack

The theoretical circuit of this is shown in
Fig. 6. 4t is quite orthodox excepting the
spall 1T, transformer for-the Ameriean-
type valves, which will be used in the actual
transmitting segtion.

There is only one serious item to watclt,
and that is the smoothing arrangements.
The clioke 1 am using happens to be very
cfficieat, and serves the purpose quite weli,
but if a spare choke should be on hand—
capable, of course, of carrying the total
current—then it can be inserted as in-
dicated by the small sketch to obtain
} citer smQothing, and more even regulation.
Regarding the wiring, use, say, 18 S.W.G.
wire with geod sleeving, and solder all
«pnnoctions where possible, all A.C. leads
Ixing van in- twisted pairs.

PRACTICAL-AND AMATEUR WIRELESS

new ontput tetrodes, although a power
pentode can be used if so desired.

As suppressor-grid medulation is being
used it will be recessary to embody a
suitable transformer in the anode circuit
of thé 'output valve. One having a ratio
of 1:1 or 2:1 being quite satisfactory. A
transformer which.is quite good for this
position is a well-made Class B input,
model.

The mention of suppressor/grid modula-
tion will, undoubtedly, cause comments
from somne constructors but, bearing in
mind all considerations, it is the most satis-
factory for the job in hand.

Co-operation Circle

Well, the cirele is gradually expanding,
and . the post bag getting heavier, so why
not be one of the founders and send alonyg
your views or news.?

April 2nd, 1938

am sorry if I am geing. to dash his hoje¢3
for a blueprint but it might be arranged in
a semi-pictorial form eventually.

R. V. agks if an existing A.C.-operated
amplifier can be used as the ‘medulating
stage. Certainly it can. provided that it is
capable of giving satisfactory outpnt from
a microphone input.

1. P., Herts, wishes to know if it is
essential to be able to read Morse for one to
obtain the A.A. licence. Np, it is not
cssential, but everyone taking up tramns-
mitting should make a point of mastering
the code and get up to a receiving speed of
at least 12 words per minute, if they
intend to apply for their full licence even-
tually.

A. N. W, of HuyTox, writes to query
my statement regarding frequency doub-
ling, in which T said that if the frequency is
raised to the third harmonie the resultant

_ﬁ
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The three switches must be of the Q.M.B.
type, and of a good make. I would suggest
Bulgin, and this firm can also supply a
very neat pilot light bracket and lamp
holder, the lamp being wired across one
of the 4-volt supplies of the Varley trans-
former, thus allowing it to indicate when
the main supply is switched on, and when
the rectifiers heater is alive.

It is essential to see. that the sides
of the rack are covered in, as shown by
the design, as one cannot he too careful
abont keeping all apparatus—especially
the power pack—protected, for very
ohvious reasons. !

The Third Shelf

This shelf is intended to carry the
modulator section. which consists of an
L.F. amplifier designed to give distortion-
free output from a microphone or P.U.
input.

The thought of this section immediately
raises the question : “ How many valves ?
As the total amplification required naturally
depends on the strength of the input, one
has cither to tie down all factors or allow
sufficient latitude in the design to cover
extreme cases, therefore, the latter method
has been adopted and three valves used in
the eircuit.

This arrangement allows a low output
microphonc to be used; in fact, the first
stage might be looked upon as-a ‘“head ””
amplifier and other inputs, such as high
output pick-ups, being connected to the
sccond stage.

The shelf, so far as construction is
concerned, is identical to the fourth with
following cxception :

To avoid any possible interference from
the power pack it is advisable. to cover the
baschoard with stout copper foil or thin
sheet aluminium, this being cut to shape
and then held in position by small‘screws
or drawing pins. '

All stages are resistance capaeity coupled,
the valves being two triodes and one of the

Fig. 5 (Above).—
Cathode and filament

keying for mains valves.

PILOT.

Fig. 6.—The fou)er
pack  describe in
a previous article.

6:3v
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2DFX, Leicester, hopes that the
transmitter being described will give 10
watts and not, say, 7.5 watts, and asks me
to bear in mind the cost of the P.A. valve
when I reach that stage. He also asks
for ‘ anode modulation,” but while I can
satisty his first two requirements, the third
is right out of the question for the rig
concerned. Still, many thanks, 2DFX.

G. H. A.. also of Leicester, wants to
know how the complete circuit will be
shown, blueprint or theoretical. Well, I

wavelength would be a third of the fun-
damental. In spite of my warning about
the beginner often being confused by this
operation, A. N. W. made the mistake of
multiplying the fundamental four times,
i.e., doubled twice, instead of considering
the tank circuit as being tuned to a fre-
quency three times that of the original. If

_any others arc in doubt about the matter.

it 18 a simple procedure to check up one’s
figures by reference to a freguency/wave-
length table.

Foreign Broadcasts During April

THE Foreign Department of the B.B.C.

has for some time been awaiting the
improvement of the lines between Lithuania
and this country for broadcasting music.
Recently these have been declared sufficiently
serviceable to relay a programme of music
ffom Kaunas.

LITHUANIAN EASTER FESTIVAL

Easter Festival music has been for genera-
tions a feature of Lithuania's customs. it is
proposed, on April I7th, in the National
programme, to broadcast for a period the
varied music of Kaunas Easter Festival. The
music consists of orchestral, choral by male
and female mixed choirs, and national music
for choir and orchestra. All the- music,
both orchestral and choral, will be by Lith-
uanian composers.

ORCHESTRAL MUSIC FROM BERLIN
A-programme by the Berlin Philharmonic
Orchestra is to be relayed from -Stuttgart

in the Regional programme on April 4th, the
Beethoven Symphony No. 5 conducted by
Furtwangler being the chief programme
item. From America on Tuesdays the series
entitled ‘‘ America Speaks ' will continue
and, on Saturdays, Raymond Gram Swing’s
commentary on American life.

Theodor Loos will be heard on April 13th
from Berlin, broadcasting on the National
wavelength a reading from poetry of the
seventeenth and eighteenth centuries.

AMERICAN HUMOUR

A programme of American humour will be
relayed from New York on April 14th'on the
National wavelength. This programme will
feature the type of humour with which
listeners have become familiar in London
evening papers.

Tea-time music will be broadcast to
English listeners from ltaly on April [9th,
and  from €zecholsovakia on Aprit 26th

Ao
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A Multi-contact Plug Switch
HE accompanying sketches show a
rather unusual type of ' extension
speaker multi-contact plug switch I have
recently made.

The type of secket used is of American
pattern, having two slots for a flat-pin-type
plug. By shaping two brass strips and
fixing these to the panel, I was able to
secure the socket—having previously
removed the base and flat contact picces—

TO SPEAKER
v \TERMINALS
IN EACH
/ ROOM SHAPED
CONTACTS
AN\

o
|

¢ FROM CHEESE
YO HEAD SCREWS,
\‘ BRASS STRIP BEN?
; ) \\ ; - _TO SECURE THROUGH
. NS EXISTING SLOTS.
X B\ ¢

PINOF PLUG SWING )
ROUND ADAPTOR -~
MAKING SNAP:-..

BRASS SLEEVE™
SOLDERED TO TAG

An unusual multi-contact plug switch
for extension speakers.

by passing these brass strips
through the slots and bending
over, as shown.

Four 2BA cheese-hoad brass
screws were used for the
contacts, -these having been let - into.the
socket moulding at equal distances from
each other, and their heads filed to a
slight groove. A two-pin standard type
plug was then inserted, with one pin to the
original centre fixing hole of the socket
moulding, the other pin acting as a wiper
contact, and obtaining sufficient rcsilience
by virtue of its springiness. A short brass
tube is let into this fixing lhole providing
the wiper contact: the plug pins must, of
course, be short-circuited with a piece of
wire. The output valve used is a pentode,
and I employ choke-capacity filter. The
inset theoretical-circuit shows the method
of wiring. —G. EMERY (Bath).

A Novel Condenser Tracking Device
HEN carrying out some experiments
recently on the sensitivity of certain
tuning arrangements, I hit upon this rather
novel idea for minutely, but effectively.

SO S 1) T 1O | |} D ) G ) S5 G )

THAT DODGE OF YOURS!

Every Reader of ‘“ PRACTICAL AND
AMATEUR WIRELESS’’ must have
originated some little dodge which would
interest other readers. Why not pass’ it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to-the Editor, *“ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand,W.C.2. Put your name
and addtess on every item. Please ‘note -
that every notion sent in must be original.
Mark envelopes  Radio ' Wrinkles.”? DO
NOT enclose Queries with your wrinkles.

1)

SPECIAL NOTICE |

All wrinkles in future must be i

i accompanied by the coupon cut ;
; from page iii of cover. !
g

altering the characteristics of the lower
frequency end of the medium-wave band.
Reference to the sketch will make it
clear that by using this method in con-
junction with the normal reaction, the
required ‘‘extra’’ reaction on the above-
menptioned end of the wave-band can be
simply achieved without any alteration to
the existing condenscr.

AIR GAP VARIATION =

0017 PER DEGREE

WITH IBO°DIAL &-003

WITH I0G°DIAL ) — » =

BRA

SS VANES

SLIGHT TENSION
== ON ROD .
COMBINED
ARACKET &
CYLINDER

A novel device for modifying ihe tracking of a condenser.

The two brass vanes, controlled by the
chonite rod, ‘are acting simply as an
additional capagity in the neighbourhood
of .00005_mfd., and all that is necessary
after construction is to conncct a short
length of bare copper (tinned) wire between
the fixing screw of one vane, and a length
of covered wire between the fixing screw
of the other vane, and the fixed vancs of
the reaction condenser; thesc connections
being represented in the sketch by “X
and “Y."—E. J. LoNGARTH (Wanstead).

An Efficient Makeshift Reduction
Drive
EING short of a slow-motion drive
recently, I decided to make one up
which would answer the purposc tempor-
arily, and the accompanying sketch illus-
trates the result.
Firstly, I constructed two brackets out
of aluminium. one of these was of the

[ 12

type and the other an ordinary
‘“ L ” bracket for the shaft and main drive.

For a reduction drive I used an old
curtain pulley wheel, which was soldered to
a length of }in. diameter brass rod, as
shown in the drawing, this being done

N ORDINARY EXTY
G W SHAFT & BUSHING
Svik _— 16 GAUGE

. ALUMINILM
57 BRACKETS

A%

& CURTAIN
A DULLEY
TYPEWRITER T =

RUBBER } B
< /S

Yo' PULLEY
SPINDLE
N ouT AWAY FOR E
TY

V4" 5PINDL
CLARY

..«-'I'

FOR STANDARD
KNOB(Optional
length)

A simple but efficient makeshift reduction drive.

after fitting the rod through the U’
bracket. I then cut a length of }in. brass
rod, drilled and tapped it to take the }in.
spindle, and finally carefully aligned thc
parts. Before fixing down to the baseboard
I madc sure that I had the correct tension
for the drive.—T. G. JonxsToNE (Margate).

A Speaker-fret Map
MAP of the world is incorporated in
my receiver by wutilising the space
covered by silk over the loudspeaker. The
station data and wavelengths are indicated
with a fine mapping pen prior to gumming
the map in place in the centre of the silk.
As my receiver dial is not marked with
station names I find this a great asset, and
in addition, it enhances the appearance of
the set. The accompanying sketch illus-
trates the idea quite clearly.—A. Duxcax
(Pinner).

MAP
GUMMED
Z ] TO SPEAKER
SiK

\; - _. Th;
SPEAKER
SILK

-1 STATION DATA
|MARKED ON
MAPWITH A

FINE PEM

A method of incorporating a map of the world in a
radio .cabipet.
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HEN mounting the coils take
care not to touch the wind-
ings, or you will defeat the

idea underlying the removing of
the coils, which is to prevent the
winding from being damaged or
shifted. The coils are, of course,
matched in production. You can see
the position of the slots in the coil
bases from the blueprint, and the two
bases should be screwed down in the
positions shown. Note that coil C6 is
placed nearest the panel, and this is
the coil with the red lead protruding
through the bottom of .the coil base.
(You will, of course, have to cut off
the soldering lug attached to the end
of thislead in order to remove the coil,
but this is quite in order as the
end of the lead has to be joined to the
aerial socket.) When the coil bases
are in position you can mount the
reaction condenser and volume con-

This illustration of the switch will assisl you in wiring.

trol and commence some of the wiring.
The filament circuit and several other
lcads can be placed into position, and
the chassis can then be turned over
and the fuse serewed down.

Solder two leads to the tags on the
underside of the gang condenser and
push these leads down through the
holes in "the chassis and screw the
condenser in position. Remember to
use the bolt for the rear foot of the
condenser. Turn the chassis over and
slip lengths of insulated sleeving up

1O | ) D 1D T B M D € 1 | T ) () I D | I 155 ¢ DD M ) ST ¢ -

¢ ) ¢

TUNING ANI

THE "SPRI

the two leads from the condenser,
pushing the sleeving right through the
holes in the chassis so that there will
be no risk of the leads short-circuiting

Completing the Constructii

against the metal
chassts.

Completing the Wiring

Now carefully tin each of the tags
on the coils, being careful not to allow
the solder to run down and obliterate
the numbers embossed on the tags.
Push the coils into position, and place

surface of the

to Operate and Adjust i

into the 6o-volt socket, H.T. 2 into the
8o-volt socket, and H.T. 3 into the
120-volt socket, when the receiver is
ready for the preliminary tests. Switch
on, by turning the right-hand control
clockwise until a click is heard. The
receiver 1s
then adjus-
ted for

the screens over them, turning the
Pl . chassis over again and
2 completmg the wiring.
Note that a number of
leads will have to be
.| attached to the coils
| before the switch is
| placed into position,
as the coil contacts will
be obsgured when the

| switch is mounted.
The blueprint indi-
cates quite clearly

mini mum
volume,
and contin-

' where the variousleads
are attached, and the
lettered or coded
reference shown on the
upper section of the
print should be read
in conjunction with
the underside view and Ll

PrPA

% 1 |
T5% T

will make the matter
quite clear. Complete
the wiring, and attach
the: various battery

/0

Dimensioned sketch for drilling a panel or

ued movement of this control will
build up the volume until maximum

and L.T.—leads should

be attached to the

Two Socketstrips (A.E., L.S.), Clix, Is.

One Microfuse and Holder, 1s. 6d.

Three Component-mounting Brackets, B.T.S., Is
One Switch, type S.121, Bulgin, 6s. 6d.

leads,
Woh i@ 11 iecncsiousmonsmsionsasnsonsnssone cons .
the re- ! {1ST OF COMPONENTS FOR F. J. CAMM’S !
ceiver 1s “SPFRITE” THREE.
ready _—— Her
for test Two Screened Coils, types C6 and C7, Bulgin, 10s. i i
K One 2-gang Bar Type Condénser 0005 mfd., Polar, 12s. :
T he One Micro-Horizontal Dial, Polar, 9s. 6d. H
Three chassis-type Valvcholders One 4-pin, one 3-pin, one 7-pin, 3
H =T e Clix, 2s. 5d. H r

negative ends
H.T. and L.T. batteries,

: e Two 2- megohm Grid Leaks,
whilst the G.B. positive

One H.F. Choke, B.T.S., 3s.

plug should be inserted One -L.F. Trans{ormer, ratio 4 to I, B.T.S,, 5s. 6d.
One Metallised Chassis 10in. by 8in, with 3. in, runuers, Peto-Scott,

into the positive socket
on the G.B. battery.
G.B.—1 should be in-
serted into the 4.5-volt
socket and G.B.—2 into
the g-voltsocket. H.T. 1
should then be placed .........

4s.
Wire, Flex and Screws.

220 OT, Cossor.
One 6-way Battery Cord, 2s.
One 120-volt H.T Battery
One 2.volt L.T. Accumulator
One 9-volt G.B. Battery,

of the One Differential Reaction Condenser .0003.mfd., Polar, 34
One 50,000-chm Potentiometer and 3pt. Switch, Erie, 5s.
Dubilier, 2s.

Two Tubular .0002-mfd. (type 300) thed Condensets, T.C.C., 2s.

Three Valves: 210 VPT (Metallised),

One W.B. Stentorian Speaker (Type No. 38]).

e smaem bl 9t amal pe

L T U T DT PO A PSP PP

210 DET (Metailised),

T

- Py ) 1

— e e
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on of this Receiver, and How
l} for Maximum Performance.

output is obtained. If the reaction

control (centre bottom) is at mini-
a mum, no oscillation should occur
when the volume control is at maxi-
mum, and if this should happen, the
voltage at H.T.1 should be modified.
It will be found with each valve that
there is a voltage which gives maxi-
mum performance without instability
even when the bias is at minimum
(position .of maximum volume).
Similarly, the voltage on the
detector stage will control the
smoothness of the reaction, and
again a voltage should be selected
which enables the reaction control
| to be turned up to build up a
signal without a sudden bursting
into oscillation. Turn the wave-
change switch to the medium-
wave position and then find the
local station which should
1 be very near to the name
indication on the dial. It
may notagree exactly when
the receiver is first tested,
but the position will give
some idea where to search
for the “station. Having
tuned in to the best
volume, the trimmer on
the front and rear section

ibinel front.

should
be ad-
Jjusted,
and 1t
will be
found
that g
apart
from
ena-
bling
volume
to be
brought
maximum
when both cir-
cuits are in :
tune, the setting of the
trimmer will also con- b
trol the position on the dial
at which the station is re-
ceived. Therefore, the two
trimmers should be adjusted
to bring the local at the cor-
rect point on the named dial, and
also so that volume is at maximum,
indicating that the two circuits are
lined up.

t\

x

Economy Operation
If a slightly increased volume is
desired this may be obtained, at

-

This is the complete
receiver ready” for uce

- -

the expense of more H.T. current
of course, by modifying the bias
on the output valve. When 4.5 volts
are applied to this valve the anode
current will be approximately 4.5 to
5 mA, but by reducing the bias to
3 volts the anode current will be in-
creased to about 7.5 to 8.

= AT,
AT F2
M. FCHOKE ]
A¥p L£a0
0002
ATFO YT
Cowz
Ao 1 "‘!
/7]
: @z
Con oo | M5
7 % & \ = 5
¥
:aé Nomeef A mo X SUSE
. €3
-1
k.
Y
) 4 \ A F 2L Jivtrey
| £ T $ > > €0 o= L 7-
o [ ( £
ol | C b - LT7H
L 40,000 OHALS l l—* GE+
WAVE CHANGE SW. 4 gg, _—4{.
Theor:tical circuit of the * Sprite” Three.

D AR (T I A DD NI )T ) D () D) 4 (D ) €T M DD ) A

) -



http://www.cvisiontech.com
http://www.cvisiontech.com

74

PRACTICAL AND  AMATEUR - WIRELESS

April ‘2nd, 1938

i 9 - around: which is quite convehtionql, except-
'Y ing for the introduction of the muting device
O w O O e ) ‘referred to above, which virtually short-
«cireuits the grid of This valve to chassis w hen,

‘the appropriate button

OSSOR - Model 3952 is a five-valve
superhet that makes a distinct
break-away from convention. The

manufacturers have styled it a *“ Lowboy ™ ;
it may be described as a convertible arm-
chair or table radio, two sets of domed feet
being provided, wooden ones on the end
so that it may be stood .
on the floor 'for juse as
an armchair receiver
and rubber ones on the
side, ' permitting it to
stand horizontally on
the .table. The mains
lead is some twenty feet
in length, and has aerial
and earth leads braided
with it, thus avoiding
loose wires when the
receiver is used in the
middlc of the room.

Pre-selection Tuﬁing

The novelty of this
receiver is still further
enhanced . by a novel
form of station pre-
stlection — Teledial —
which has the appear-
ance of an ordinary
dial with ten: holes
each about the size of
a shilling. - ‘Each of
these holes exposes a
button bearing the
name of a station, black
on gold for .medium
waves, red on gold for
long waves. To tune in
one of these stations,
the finger is placed on

and the whole dial
turned until it stops,
just like dialling the
automatic  telephone.
No sound will be
heard, however, until the finger is removed
as pressure on any button mutes the receiver
go that'intervening stations are not audible
when dialling. The most remarkable feature
of the Teledial is its simplicity—therc are
no pre-set’ condensers, coils, or resistances,
and there i1s no moter. It is a purely manu-
ally operated mechanieal device which is so
simple and.robust in construction that it is
inconceivable that anything could go wrong.
When the receiver is despatched from the
Cossor Works, only threc buttons are set,
giving a choice of four stations—the
Nationals, Droitwich, London Regional and
Luxembowrg, the last-named two occupy-
ing one button as the receiver is so cali-
brated that these coincide. The remaining
seven blank bhuttons are intended to be set
on uny sexen stations that the wser may desire,
which are well received locally at good
volume and free from interference; it is
necessary, however, that the selected
stations be fairly well distributed round the
dial. The instruction leaflet given with the
set describes with great elarity the procedure
to be adopted to set the buttons on the
selected stations, although it is expected
that generally this adjustment will be done
by the dealer who supplics the receiver. A
gheet of gold paper with the names of

over forty stations;is provided for corrcctly
marking each button, and elip-in celluloid
covers are provided to protect each indi-
vidual station name. A simple tool

js also included with which the buttons
are set. up-- to
sclected.

whatever stations are

Showing the Cossor Superhet. Model 3952 used “as .a chair-side receiver.

Bandpass Circuit

The circuit comprises an inductively
coupled band-pass pre-selector circuit that
isspecially designed
to give sensibly
level response over
the wholc of the
medium and long-
wavé bands. ‘The
first valve is the
frequency - changer
(Cossor 41 MPG),
which works in a
quite conventional
circuit, the modula-
tor grid potential
being controlled by
the A.V.C. diode.
The next stage is
the I.F. amplifier
using a Cossor
MVS/Pen. the grid
of which is also
controlled by the
A.V.C. diode. The
output of the
sccond I.F. trans-
former secondary
is applied across

the signal diode, while the A.V.C.
diode is fed from the primary which
prevents sideband shriek when tuning on to
a station. The second detector 1s"a double
diode - triode—Cossor DDT, the circuit

any.Teledial button is depressed. The anode
load of this valve is shunted by a fixed
condenser in series with a variable resistance
forming a tone control. The output valveisa
directly heated triode—Cossor 4XP—
which is capable of an output _of nearly
3 watts, and works into a load consisting of
a specially designed moving-coil loud-

"speaker which, although extremely sensitive,

has an almost level response from 50
7,000 eycles.

The mains pack is designed around a
Cossor 442 BU full-wave rectifier which - is
capable of handling more than double the
required H.T. current; the smoothing
system comprises the loudspeaker field in

-eonjunction with two 8-mid. eleetrolytic

condensers.

Controls

As would be expected, there are only
two variable controls, the volume-control
and Teledial, the third knob being com.
bined . wave-change, gram., on-off switch.
The tone adjustment 1s situated at the rear
of the chassis and is intended rather in
the nature of a pre-set control to be adjusted
to suit the particular taste of the user.
though it is readily accessible should occa-
sion arise. When it is not desired to select
any station automatically by means of the
Teledial, the latter may be treated as an
ordinary dial and rotated in the nonnal
manner. The scale'is worthy of mention,
being edge-lit by a very soft green light
which throws up boldly the lettering and
the travelling cursor. The cabinet 1is
finished in attractively grained walnut, the
speaker opening being covered by a modern
woven material. It is interesting to note
that when this receiver is used horizontallv
as a table model the speaker opening
points upwards to the ceiling. Two slots
are provided for convenience in carrying
and being backed by perforated metal;
they also assist with ventilation.

Test Report
On test we found that the sensitivity and
selectivity were of a high order and well
maintained at each end of both the medium
{Continued on page 79)



http://www.cvisiontech.com
http://www.cvisiontech.com

April -2nd, 1938 PRACTICAL--AND AMATEUR - WIRELESS. ; 75
=i kL »

rs. PETO-SCOTT roo—

YOUR RADIO SHOPPING GUIDE |

New lines for discriminating purchasers.. Radio equipment for every
requirement. Cash, C.0.D. or Easy Payinents. See previous announcements

foi illustrations or available on request. IMMEDIATE DELIVERY.

e e e e e = POST ORDERS = e e e o e = o o e o e i e o AL R RS e e e | e e 2

Promot atteation 3 R ittance, deposit, ot C.0.D. instructions. 2 - . -
Lo s "c;;':lta,‘:' 0D, cngrges Sl < 0 ercoms Norders | Ati-items olered avaiaMz from. our London branches daify: $ 2.m. fo

please send full cash plus appronmate postage or halt valus and we will ‘ 7 p.m.; Saturdays: 9 am. to 1.3_0 p.m. Cafl In and let us he'p you in I
collect talance €.0.D. your choice of apparatus.
L= ) S e SR  N a e mie p oe e e e e e e e e e )

mi KITS S"ORT WAVE. Fully deseribed with 7 other
ENJOY YOUR FAVOURITE ART' T %RO]IPTO"NES receivers in the Peto-Scott Short-Wave Expersmenter
A MODERN RAD'OGRAM Bl ‘g‘q‘:;laf‘:h:“ly_r £16 model.” Book sent free on request.

4 YALVE §.W, RECEIVER. 8-97 metres. Amazincly cfficient
K.fi, Pentode output circuit. Latest desivn. COompicte Kit with
4 coila. Lisf value £3/12/0, Hpecial price fess valves £215/0,

Thase excellent transverse current type microphones for Home
RBroadeasting, Dance Bandn, aud Pullic Address work ean tl:"’s ln\le
instautly attached to your yresent radin wheu a complete 3d- B or 572 (lown and 11 monthly payments of 5/-.
cnsting stution is at your disposal.  Table Mcdel complete with o 2 A
trinsfoner, 25/ uuhror 2 Gl:loovm and 10 monihly payments (.-IH-O‘NE S.W. llill‘ The moat comprehensive Kit ever offered.
of 2/8.  Telescopic Floor-stand Model, renl professional t:ilpe l&“v{%e"r’?%f‘ 3
m:lmt:ll::‘.glln;e"—b RELL el ot 3Ri€) Sovugnd il meniy Valves, im!ruc!ums and 8 Blueprints. List ralue £7/8,6. hpeu:xl
price £5 95, 0d. or 7/8 down and 14 monthly paynents of 8/-. Rieef
TFST METERS, Famones AvoMinor D.C. model, 16 1anzes Yor il cabinet il panel l‘lﬂ extia or add 1/- to deposit erd N;y'menh.
milliamps, volés and ohmis, 45'-, or 2:8 down and 12 monthiy -
paymsnts. of 4,-.~ Uoiversal A.C./D.C. AvoMinor model- 22l ALL-WAVE KITS .
ranges. £5 10s., or 10/ down and 11 monthiy l..;ymcuts of 10 1 Valve All-Wave Kit.  19-2,000 metres. Faployiug cflicient
All-Wave Tuner, requiring 6 connections only. Provides world-
wide Lieadphone reception. Con:plete kit with valve and drawings.
List value 33.3. 8pecial Pricc 20,6 or 2/6 down and 11 monthly
payments ot 3f-. 34
All Wave 8.6.3 Kit. 4 wavelands. 16.2,000 metrcs.  Latest
'l‘uﬂ::'e ‘l'nil and Station-naime dial.  Low H.T. eousumption,
furnishing scheme. The Peto-Scott Gramadaptor ineorporates in comuplete with eomprehensive Instructions.  List relue £4 9s. Jd.
fact all the refinements assacinted with » modern radio- DECCA 1938 MODEL 99 A.C. :ll"“t"‘lo:'lk; fg 38’ 0d. (‘-A»ailv"or 39, tgl?;dm;gdl}:t Anm{:‘ﬂ;}l‘z‘ m‘-
mophone. Invest now in- 4 it that will last for ulways, -] RULS MDY RITESEDei Y, T o S
frr;sph pcunnot B o;; m: u‘;l.:.l radlogram, i VAI'.VE ALL-WAVE SUPERHET. N ":“';E type 21/- extra, or #dd 2)- 60 deposit and o each monthly payment.
MAINS MODEL, for A.C. Mains oniy. 200-250 12-2,000 metres. Easy-to-remd station-namse dial. Automatio All Wave Bandpass 4 Kit. 18-2,100 wmetres. Guaged condensers.”
volts or 100-130, 50-63 cycles. N.B.—Please stale volume control. Oversize Moving Coil Bpeaker. Frovides » [l ¥Tigh eflicient circuit.  Targe Output, low H.Y. consumption.
voltage whe i otdering. BATTERY MODEL. With wonderful performance and unsurpagsed reproduction. Resliy il 8tation-name dial. A Modern Buper recelver, esey to build with
Double-spring Motor fitted. Automatic stop as heautiful cabinet. Provision for Ext. Speaker and Pick-ip. [l instructions supptied. List Price E.'H)s 0d. Bpecinl prn:e £3 llh bd
A.C. Modcl. CASH OR COD CARRIAGE Covered by Muker's Gnarsntee, In origiuzl sesled cartons. Jll ov 6= down and 11 monthly p of 7/6.
PAID. ’i.! }195 6d. " Present List Prive ¥14.3:.61. OUR PRICE 8! gus. or YOURS [l valves 27— extia or 9{9 dewn and 11 monnﬂv payments of 90,
Deposit5/-, Ralaure in 11 mo"l/-lu payments of 7.9, FOR 10'« down and 18 monthly payments of 12,6 COMMUNICATION RECEIVER.—New Peto-Scott Dual-Purpose

A I Model, Waverange 1042,000 metres. The ideat act for the short-
CH DECCA 1938 ALL-WAVE BATTERY [ e ot ;
1= +Ham —provides asnuziog performance on the Medinm and
FOR EVERY REQUIREMENT. LOWEST —An mm.dng 3~valve J-tuned-circuit receiver, ll Lonu-waves. ~ Speaker jicorporated. Instrusnent housed in black
PORICES. REPLACS THAT OLD SET NOW. MODEL 33. mietres. ftation-name  diul. il crkle finish horizontal cabinet. Price 111 gns. 21/~ down and
Supplled complete with valves knobs and escutcheon. ]I:’lll 'f!u\ nmﬂné.'-cml npﬂd‘ker Eroﬂslon for F ‘)pea_&r uug 12 monthly payments of 20 3. Leaflet on request.
2 ck-up. Tasteful Walnut Cabinet. Brand New. tere PP

ffff."‘%]',’“ ?,l'"”‘e“'.’.l';"lm sf 30 QHAﬁS‘g i “ﬂ:”“ﬁ“; by Maker's Uuarantee,  Sealed carton.  Present Lise Price TROPHY ' SHORT-WAVE SETS. The wmost cficient
e :ll:)en f%ml;!e:.:,‘:';thﬁéWD:(unx\l;I];;::!:de‘\nl\ e Sy r7 17, Gl. OUR PRICE £5 19s. 63. GARH or 5,.- down wi n%—rmﬂxglned _Blort-wavers ever offered. WELL WORTH
;Oh;ﬂl;: ‘I.I I.c't‘ed Gk d‘llm 2 s St monthiy payments of 7/4. DOUB I', THE PRICF. Complete in steel cabinet with noving-
SVALVE K. ALL-WAVE SUPERHET.  Execliont Badio of $2.52 Tmetras, k. tamere. avatitlo for. 5600 metees.  Battery
- ] d -3 res uners avaflatle for 6-500 metres. ery
R.'nlur_{,alﬁ. Olm(t:x:n‘ lﬂ]:? 1:90‘ |:;t’nu‘.n smlllg;kl‘l—‘al;::!n dil(l’\rl Pi::-?‘ BRUNSWICK 1938 ALL-wAVE MODEL Model £5 15¢, Od. or 9/0 down and 12 monthly payl}wnln oi 9 }.
::nu J ‘o 'lne b !"id.l'l" .(durd Rs‘agu.’n 0 : sy P : o BPU“ A won de 1ful Jl A.C. Model, 8 gus. cash or 30/- down and le wonthly paymients of

plete with speclully matehied Roia mains spesker and alven. N GValve  réceiver, 9. NWeadphones with Pluy fitted 7/6 extra. Complete speviti-
Nu.tranbtacd.' lsug)éﬁaml nlm ] l';'“hl or7 ,'G ngt;vm and &7 m&ml";la 1 3 18-2,000 metres. For all clact%c catious on-requeat.
payments o ssis only valves, hut less speaker, £4/17, | supplies 100-250 yults (A,
or 7{8 down and 1§ l;mu(hb paymenta of 7/11." For A.C. 18 andy. i - .ml% .;,) ,\uwm‘.tic “olam AMPLIFIERS. 6-7 Watt Mode! for A.C. Maiue. Eifective sound-
G-VALVE A.C, ALL-WAVE SUPERHET CHASSIS. 4 wavelunds . e } :autrol, larye, easy-to-read Jil fange 500 feet. Tdeal for home, club u poits meetings andd al)
1021, 20-54, 200-350, 900-2,000 metres. Rationalised tri-unit . ationename dinl, - Trans- | F-A. work, Am'mhlsd :md folty tested. n-mly for inemedi&u
construction. @ oclnl base vulres : pre-HL.F. Helectar, radlo 4 portable; Mt provision for il attackment to Mie with
f Lifh Je-|; changer, hundpass el I 5 external  merial  for distant il 4 valves.  Lisl vatwe £6 l(le Od Special Prha 53 105, 0d. or 5/-

i NEW GRAMADAPTOR
Instantly attached to

your present receiver

Mersly stand your set on fop

or where you deslre and with
simple eonnectious to the pick-
np sockets ail the loys of lsten-
in¢ to your favour'te records are
¥ yours. The mntor slides forward
to receive record nnd plays with
front open or whut. World-
iamous Qurrard Gramophone

P 4
n Msins Mode! and Double--pﬁz‘;” ':m on;}m;;l{' e‘:ycm;:l: 0" LY OBTA INA_!,_LE FRO M
Rl e ety el Mot provcio el oy PETO-SCOTT

beaatifully !nished Walnut Cabinet that will tone with any heme

1.7, trausformer, F. ampllﬂer. double-dlode-trmde. phuse lr;:\ ers- :2 1 stutions. Brand New i dm\n snd 11 monthly payments of 8/8.

Tz, output power pentode,  Station-uame dial. With 6 British % % a ) VALVE: W 1

valves, knobs and escutcheon. For AC. Mains 200230 volts, : o3 3. e bave jnst made a upﬂ'ln» purchnse.and can offer
10,80 cycles.  Special price £7 19[6 or 10/6 Deposit and oy ] x ou you valves for all replacement purposes, British and Ameriean,

at prices which defy competition. Let us guote you next time,
8PECIAL OFFER. Set of 3 matched 2-volt Philco Battery
‘Types. Brand New, for replucen:ent purposes. Also for 3-vahe.

18 snonthily payments of 11

&VALVE ALL-WA A0, sumnm CHASSIS. 4 Wavebapds @ 1 i 0. wonthly paytments
5-85, 9 Vi PR
‘]'mu 4 on 2 'w‘%:"oma;m \‘(?gn “:o';:ssup:)ru:s(:ll:::m 2 ;’I“:,:';(" Broadeast, All-\Wave, Short-Wave receivera or constrimtors’ eirenits
pusii-pull output valves. Up-to-the-minute All-wave Bandpacs il @ s T. 900 BATTERY ALL-WAVER & Complete with 3 valveholders. List 37/6. Special oﬂer 5,68 Pasx Free.
mput cireuit. 8 British valvea. Radio and gramo. pides com- Buitd now this amazin wave recelver tunkig ironi Television GRAMOPHONE MOTORS.-—World famous, Gatrard * Types.
pietely isolated by low capacity switching. Heparate velume and —10 2,000 metres, Kit " comprising ALL paris less colis and Jlj A-C-6 Model for &.€. supplies 100/250 volts 60-60 c{clen 12
tone, controls vfective on rdio and grsmo. Tunine scale station valves, but with free station-uame dial and foll conutructiona! mtable, automatic stop. 42/8 only, or 3/- down and 11 monthly
velength calibrated. Accurately ‘xangcd betore despateh. detalls, 55/8 cash or C.O.D. or 5/~ down ond 11 monlily pay- [l POYments of 4/-. TUnit Model as above, but with highly
. Mﬂollv only 200 250 volts, 4%/80 cyclea. 29 17s. Bd. M 3,cpry of 5.3, aensitive Pick-up fiited on_motor plate. 75{- or 8/~ down and
H ' 1

, or 14/~ down and 15 moulhly payments of 14, thi
WAVE SUPERHET: CHARSTS. \lD(Lll.ni(h' 11 wonthly pryments of 7/-. Clockwork Doub pring model

. ALL- g . 80, 12° turntabi Will play t ides of a 12 rd at one

irguit arrangement, 10-2,000 ll.\ﬁ(l'cv’ new Epicyeli S.T. 900 B.T .S. ONE-SHOT INDUCTORS. wind. J‘:no: 2$s down al‘:d )]'.l :'::n:éh;; :ny‘l‘uent;;:n&‘e.a l?:h.

"l‘:‘l)ll!i\g rl:hle i’ia.s: ﬂatxx::) nlume ;)ml A:ltomhc Yolume (;o:tm N For above set Moxdel No. 30 with motor as Jescribed and complete with sensitive
vision 161 Pick-up rid-wide reception guaranteed. atis. Pick-up fitted 3 lat B o

““wm Complete withi ull valves, less speaker.  Fully goaran: 2Tn;cg;:1‘;v &9’3 :z ;g'oxnetra: ver pair ck-up fitted on Motor plate. 63/- or §f~ down and 11 mouihiy

1 ” n ’ "

£11,19/8 ulh or 13/- down and 16 monthly parmentsorf 17 = Danietip ol
BANDPASS S FOUR CHASSIS. Excel 1 2, 981 (95 to27 ) PEZOLECTRIC Type Power Pick-up. Complete with Pick-up rest,
Ats output, I’lu\lsl'm for Pick-up. Engrave inl.  CGO- 2 ., 952 (156 1043 lead and instructions for fixing 35~ or 2/6 down and 9 monthly
000 -metres, Complete with 4 valves. Fully tested, 2, 953 (24 to70 payments of 4/, = Cosmocord latest kigh definitlon type Plek-up,
or 5= down and 12-montity paymente of 18/ With specialiy 2 9.50 (Tolcﬁmon Sound) cowptete with volume control. 176 or 2/6 down znd 7 1wonthiy
matched m:‘ins spenker, £3/19/8 cash or 5/- down and 11 monthly b payments of 2/8.

||~|ynxenuo =~ set of & as apecified, 30,3 or 3 8 down
A.C, LL'WAVE BANDPASS §.6.4 CHASSI8. 18-2,000 metres, §.7.900 VALVES and 11 wonthly pu‘rmenta of 29,
o watte outl“pu; Eﬂiéxentlﬂ .F. and Peitode output circuit. Pro- ST COMP l A

vigion for Pick-up, Cireular stationaiame dial for short, mediump o . As Kit “ A~ nt
and long waven. Guaranteed, fully tested. .£4710,8 eash or 5/- 900 LETE K T including atl eoils
down and 14 monthly paymients of 7/~ Specinily qntched maing ar detailed 2bove.  Stution-nume dial and jull constructional
speaker 81/ extra or add 1/~ to deposit and 1,6 to cuch paytuent. detaile fess Valves, 756 vash or C.O.D. tPou-sure 3/-) w1 €'=

B\’!’!’ERYS G.3 CHASSIS. Peutode output. Will give a wide choice duvn and 12 monthly paymeuts of €4, tione. List ralne 37/, Special
»f British and Continental stutions. Engraved dlal 200- i 2 Price 17/6 cash or 2,6 dowa
Fully tested. 21/- cash or Complete with matched R.G..De d = and 7 noutlly payments

Pentode valves, 89/8 or 2,8 down and 11 monthly payuu 'y ; of
BATTERY STRAIGHET THREE CHASSIS, Wonderful oppors PosT T"'s coupo" N
tunity. Low H.T. Consumption. Dial engraved 260-2,000

nietres. Fully tested. Bargain 15,- ecash OR Comulete with 3 ks Clissold
atced vaiven, 27/0 cash or 2 Gdo;;n et 11 monthly pavments PETO SCOTT co l.td 17 (pr.w31) City Road, London, E.C.1. usc7
2 oinplete recelver, w. moving-coil speaker and bLeautifu - - =
walnut, cabinet, less battertes, fully tested. List calue £3/19/6 xg * 62 (Pr.w.:ll)l'llgh H o'bol’n, Lo“do“, W.C.1, ”;,'-'ff;f"'
P OV ING.CO, EPEARERS. A fov onty. Botn: Masurs e
P.M. MOVING- A few only. Rols, Maxnuvox and ]
A DA e R A Please send me............. ... i ) A e — JURRRORUIBI o Wl B = S ea i - |
OQUR PRICE 17/8 cash or 2,6 down and 7 mwonthly pryments di 2 6 f .
PFTO-SCOTT MAINS UNITS. Comhined A.C. Model 50 ma.f ©F which I enclose £..........covvivnnreicns
n)utpot for 8.G.,-Det. aud Power—aiternntive outputs and { amp. o
‘twickle charger: incorporated.” List &2 9s. Gd. Npeeiu! pri Please send me details of .........ccocuvuvieieinviciisiocisiieineiieerisseinnns
89['1 cash, A.C. Trickle Charger } amp. 2v. Model employing metd
vectifier, 18/-, D.0QL.° Mains Unit !-ppcd ror R.G. Det. and Power
outputs up to 23 mA. List 30/-. fpecial priec 19,5 cash.  Rimifar
Model. hut ior A.C. Maine 32/8 ~ash. Address

5w )oe

ALL - WAVE AERIAL.  AbLwo-
lutely essential for presentrday
good listening.  Complete outnit
for imstant ercction with =i
aerial and flead-iu wire, trans-
former, insulators, snd instrue-

BTN B0 eaiso o ongs o v anve



http://www.cvisiontech.com
http://www.cvisiontech.com

.

76

PRACTICAL AND AMATEUR WIRELESS

April 2nd 1938

" Automatic Frequency Control
for Automatic Tuning Systems

YSTEMS of automatic tuning are
rapidly gaining favour and represent
onc of the most important features

of the latest commercial receivers. A
general explanation of automatic tuning
was given in these pages two weeks ago,
and many readers have asked for additional
information, particularly in respect of
the mcthod of obtaining automatic fre-
quency control. This opens up an ex-
tremely intcresting subject, although it is
not as new as many readers appear to
belicve. It was first dealt with in the
issue of PRACTICAL AND AMATEUR WIRELESS
dated November 9th, 1935, soon after one
or two systems had first been put into use
sin this country on a fairly wide scale.

Not New

1t is significant that the methods now
being used vary only in minor detail from
thosc broadly described in thc issue referred
to. We remind readers of these facts
in case they should be led to believe that
automatic frequency control—or auto-
matic tuning correction, as we should
prefer to call it—is not something that has
only just come into being.

If we go farther back than this we can
point out that a system of automatic
tuning very similar to that now being more
e\t,enswely employed was described in
these pages more than five years ago.
But conditions have changed since then.
At that time the superhct was not in
general use as it is to-day, and the degree
of selectivity required of a recciver was
by no means as great as it is now. The
S)sbem to which we¢ now refer is that
in which an electric motor is cmplovcd
to rotate the spindle of the tuning con-
denser. Much more than five years ago
the method of pre-tuning, or automatic
tpning if, you wish, consisting of the
combination of a number of pre-sct con-
densers with multiple switch to bring each
into circuit as required, was known and
used.

Motor-driven Condenser

It is not really difficult to design a gang-
condenser-motor assembly in which the
motor can be moved to any desired position
by meauns of press-buttons that set the
motor in operation, and stop it auto-
matically when the required station 1s
tuned in. But that is not the end of the
story. It is not mechancially possible
to adjust such a system so delicately that
the condenser will stop in, the correct
spot, accurate to within a small fraction
of a degree.

That introduces the difficulty which
automatic frequency control overcomes.
Broadly speaking, the object of the motor
drive is to turn the spindle of the gang
condenser to the approximately correct
tuning point for the required station.
After that, a final or vernier setting is
necessary. So effective is the modern
automatic frequency control that the
necessary final setting can be effected even
more accuraiely than is thce case when
using the normal manual method of
tuning. Even this is not particularly

surprising when it is borne in mind that the

B [ T T

A Simple Explanahon of Iheé
i Method of Bringing the Receiver i
! into Exact Tune with the Trans-
: missionby Means of the Signal ltself

vernier adjustment is, in effect, performed
by the signal itself.

Oscillator Frequency

The system is applied principally to the
superhet ; as this type of circuit is used

almost exclusively in the largest and most
sensitive receivers this is understandable.
As most readers ‘are aware, the most
important tuning circuit in a superhet is
that of the oscillator circuit. Intermediate-
frequency transformers are accurately made
and adjusted to respond only to one pre-

Discriminator and Corrector Valves.

The usual method of obtaining A.F.C.
is by using two additional valves, skeleton
circuits of which are shown in the accom-
panying diagram. One valve is described
as the discriminator and the other as the
corrector. The first °‘ decides” whether
or not the frequency of the oscillator is too
high or too low to produce the correct
intermediate frequency ; the second
“corrects”” or modifies the oscillator
tuning.

A special double-diode valve serves as
discriminator. It is similar to the normal
double-diode cxcept that it has two
separate cathodes in addition to the two
anodes. Part of the output fromn the last
1.F. valve is applied to the two anodes,
as shown in the diagram. Tor this pur-
pose a centre-tapped L.F. transformer is
shown. Two load resistances of equal
value are inclnded in the cathode circuits
and the junction of these is connceted to
the centre tapping on the I.F. transformer
through an H.F. choke.

Opposing Voltages

Now suppose that the intermediate
frequency is slightly off tune. This means

A

determined frequency, this being the that the signal voltages applied to the two
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This ske'eton diagram illustrates the principles described, and shaws how the discriminator and corrector
valv:s are connected.

difference between the tuning frequency
of the input and oscillator circuits. Thus,
if a signal is approximately tuned in on
the input circuits, final tuning could be
carricd out by modifying the tuning of the
oscillator circuit alone. In doing this,
the object is to cnsure that the intermediate
frequeney is precisely the same as the
resonant frequency of the 1.F. trans-
formers. This is, of course, one of the most
important aspects of superhet tuning, and
is in large measure responsible for the
unusually high dcgree of selectivity of this
type of cireuit.

anodes of the double-diode are unequal.
As a result, unequal voltages will be
developed across the two load resistances.
The voltages are in opposition and, thcre-
fore, the voltage at the point marked A.F.C.
is different from that of the carth line. This
voltage is applied to the grid of the corrector
valve in the form of bias, which is additional
to that provided by the normal bias resis-
tance which is included in the cathodc
lead of the corrector.

Correction
It is necessary now to turn to the correc-
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tor valve, which in the diagram reproduced
is a triode. There is a winding in its anode
circuit which is coupled to the tuned wind-
ing of the oscillator coil. Varying bias
voltages produce varying currents in the
anode winding, the cffect of which is to
altcr the tuning of the oscillator circuit.
The principle can be understood morc
easily if it is considered as Leing similar to a
form of permeability tuning. This analogy
is permissible because the varying current
has the cffect of slightly modifying the
inductance of the tuning coil.

When the intermediate frequency corre-
sponds exactly with the resonant frequency
of the I.F. transformer, the signal voltage
applied to each diode anode is the same,
since the two halves of the I.F. transformer
secondary are in accuratec °‘ balance.”
In turn, the opposing voltages developed
across the cathode load resistances are
equal and thus cancel each other. In such
circumstances the bias applied to the cor-
rector valve is that provided by its own
bias resistance.

It should be clear from the foregoing
explanation that once the gang condenser
is turned so that a signal is received, the
automatic frequency controls align the
{uning circuits and thus bring the receiver
to exact resonance with the required trans-
mission. The reader will appreciate that it
is still essential that thc electric motor
should operate the gang condenser with
fair accuracy in order that the signal can
be received and applied to the final IF.
transformer; wuntil this condition obtains
the auto-frequency control eircuits cannot
operate.

Not for the Constructor—Yet

Let it be made perfectly clear that the
diagram given is not intended to be com-
pletc, and that values could not be given
to enable the constructor to use the A.F.C:
device. The technical staff of Pracrican
AND AMATEUR WIRELESS have been work-
ing for some time with a view to producing a
practical A.F.C. unit, but at the moment
that are too many technical difficulties in
the way of the average constructor who
might wish to build a receiver incorporating
this interesting refinement. Actually, it
is not apparent that readers have any desire
to use the system, sincc the majority of
constructors and experimenters prefer to
tune the receiver manually. And when they
do require a simple ‘ automatic tuning >
receiver for domestic use thcy zre quite
content to use the completely satisfactory
arrangemcnt of pre-set condensers and
selector switch, full details of which have
been given on previous occasions in these

pages.

Alternative Corrector Circuits

In many commercial receivers a corrector
circuit different from that illustrated is
employed. The triode is replaced by an
H.F. pentode which, along with a resistance-
condenser network, is connected in parallel
with the oscillator tuning circuit. The vary-
ing A.F.C. voltage has the cffect of changing
the impedance of the circuit, and this in
turn modifies the inductance of the oscil-
lator-tuning system. Otherwise the principle
of operation is substantially the same as that,
briefly explained above, for the posntnve or
negative A.F.C. voltage reduces or increases
the *‘ standing *’ grid-bias voltage, and thus
alters the characteristies of the corrector-
oscillator circuit until the intermediate
frequency is exactly the same as that to
which the LF. transformers are designed
{o tune. .
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A Good Sign

HE last few days have seen a remark-
able analysis of the television position
take place. First of all, Capt. Evans, in
the House of Commons, sought a reply
from the Postmaster-General to give reasons
that can be assigned for the public response
of television not being up to the standard
expected. While the P.M.G. did not givc
a direct reply to this query, he dealt with
the remarkable progress which has already
been made in the'service, coupled with the
simplification and chcapening of the com-
mercial receivers now on the market.
More important still, however, he stated
that a Sunday television secrvice is to he
introduced at the beginning of April, while
the week-end hours are to be extended
and every effort made to provide pro-
grammes of an interesting and attractive
type. Yet another item which was wel-
comed by every manufacturer was the
P.M.G.’s assurance, on the recommendation
of the Television Advisory Committee, that
the precsent technical standards of trans-
mission from the Alexandra Palace station
shall remain substantially unaltered for at
least three years from January, 1938.
This has removed at one stroke the fear
in the public mind of early receiver obso-
lescence, and given to the manufacturer
every incentive to plan his set production
on ambitious lines in order to create a
public demand at a reasonable cost.

Improving Performance
HILE a gas-filled photo-electric cell is
known to give a greater output
than one of the vacuum type, the former is
not able to respond to the rapid light
fluctuations found in television work. One
way of inereasing the output of the vacuum
oell is to use an electron multiplier in con-
junction with it, as readers will know from
the notcs which have appeared in thesc
pages. Another scheme is to use-special
shaping of the electrodes. Between the
photo-clectric cathode and the anode is
interposed a bell-shaped glass section having
a metallic deposil on its inside surface.
When subjected to the influence of light
the electrostatic field which is then made to
exist between cathode and anode is said to
draw the released electrons to the anode
and so improve the total current collected
by the anode for passing into the external
circuit.

Activities Abroad
LTHOUGH no other country in the
world is as yet in a position to
provide a regular daily television service
as is now enjoyed by viewers within the
signal range of Alexandra Palace, there is
ample evidence that foreign activities arc
being directed towards this ideal. In Russia
equipment has been bought for transmitting
and receiving purposes, while apparatus
has also been developed by Government
scientists. In the next few weeks an
experimental transmitting station erected
near Moscow is to start working and data
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is to be collected through the medium of
several receiving points chosen carefully
to give a correct idea of the range covered
by the signals, together with information
concerning pictare defects and synchronis-
ing difficalties. The standard of definition
to be used in this case has not yet been
made publie, but no doubt it will show a
marked improvement on the low-definition
broadcasts which have been employed for
such a long time in that country. In France
the Government plan to erect a station at
Lille, but the nature of the equipment used
is contingent on the rcsults of the pro-
tracted tests still being undertaken in Paris.
Four separate and distinct systems are
vying with one another in the capital for
the honour of being chosen for the proposed
French service, and until the investigation
into their merits and demerits is complete,
plans for extension must of necessity be
very nebulous. From the very early days
of low-definition television the Don Lce
broadcasting station in Los Angeles has
done pioneer television work through its
station W6XAO. Instructions for building
receiving sets to suit the standard of
signals furnished by the station have been
given readily by the authorities, and now
it is proposed to transmit high-definition
signals from a relatively low-powered ultra-
short-wave radio transmitter. Due to the
geographical position of the station the
range covered should be very consider-
able, comparatively speaking, and with
a licence to transmit daily it will be
interesting to see how the work, pro-
gresses.
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A New Claim
HENEVER it is stated that an entirely
‘ new method of television has becn
developed in the laboratories, a measure of
scepticism always exists, it being felt that
since established methods have, on the whole,
proved satisfactory, new schemes would
have to be outstanding in their accom-
plishments to displace them. In New
Jersey, however, an experimental television
licence from the Federal Communication
Commissjon is being awaited by the Allen
Du Mont laboratories to carry out field
tests on a new method of transmission and
reception, for which important claims have
been made. One of the major differences
between the Du Mont scheme and those
already in use is that the radiated vision
signal does not include the line and frame
synchronising pulses.” This automatically
reduces the complexity of the type of
modulated carrier now employed, for zero
to 100 per cent. modulation is given over
to the vision signals for the black to white
range, instead of 30 per cent. to 100 per cent.
as exists in this country. Another important
claim for this system is that the band width
required is reduced. In America sixty
frames interlaced in the usual {two-to-one
formation to give thirty pictures per second
is the standard, but in the new system the
picture frequency is halved to fifteen per
second. Under normal circumstances this
would result in a picture having consider-
able flicker, but to counteract this the frame
frequency is maintained at sixty, and the
interlace ratio is doubled so as to give four
to one. With the conventional method of
incorporating synchronising pulses in the
vision signal, an interlaced ratio of 4 to 1 is
extremely hard to achieve. With the B.B.C.
system, for example, a time accuracy of
about a micro-second must be maintained
in the receiver, by the time-base generator,
if perfect interlacing is to result with the
tripping or pulsing governed by signals
embodied in the vision carrier. A higher
interlace ratio than two to onc is very
liable to failure using this mecthod, so
with the Du Mont system the synchro-
nising signals have been eliminated

altogether.
(Continued on the facing page)

The Cambridge Crew watch intently the H.M.V. television receiver inslalled in their quarlers at-the
Hurlingham Club whilst dests for the transmission of pictures from the river are going on.
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Advantages Claimed

By halving the picture frequency the
band width of the vision signal is also
halved. This makes it possible to employ
longer wavelengths than the present ultra
shorts, with the consequent increase in the
range over which the signals can be received
with the desired scrvice regularity.. Of
course, the amount of information radiated
is really reduced, but, except in the case of
the televising of scenes including some form
of rapid motion, the cifect seen is said to
differ but little from the usual American
30, pictures per second. At the trans-
mitting end only one gencrator is used for
producing the horizontal and vertical sweep
voltages, and it is the wave-forms of the
scanning voltages which - are used to

modulate the sound carrier, instead of

cmploying rectangular-shaped pulses in-
jected into the vision carrier. When
demodulated and amplified at the receiving
end it is these wave-forms which are
cmployed directly to bring about the
horizontal and vertical scanning of the
electron beam in the cathode-ray tube.
In this way it is claimed that the receiver
design is very materially simplified, for it
does not contain its own sweep generator,
which has to be time-tripped by synchronis-
ing pulses in order to keep in step with the
transmitter. In place of this equipment
is the detector and amplifier which passes
on the received sweep wave-forms direct to
the cathode-ray tube’s deflection system.
Yet another advantage is claimed for this
system, namecly, that any changes in the
degree of definition will be carried out at the
transmitting end, and this will automatically
bring the receiver equipment into line
without changing any components at all.
It is said that the inclusion of the synchronis
ing wave-forms in the sound-channel does
not in any way upset aural reproduction,
while the feature of versatility in so far as
any scanning changes are concerned re-
moves all fear of obsolences, and enables
bigger production plans to be undertaken,
with a consequent cheapening of reeciver
costs. According to reports, the results
seen with this system using a wire link
between transmitter and receiver have been
most. promising.

Going Ahead

Work in Germany as far as television is
concerned is still going ahead, although
outwardly the rate of progress is slow. This
is due to the fact that the authorities in
that country still look upon the trans-
migsions as experimental, and the re-
ceivers in use are employed mainly for
engineering test purposes, and also for the
use of prominent citizens who are judging
their value in connection with the special
politicial television broadcasts which are
often made. On the other hand, the public
viewing booths in Berlin are nearly always
full during the evening periods when pro-
grammes of a relatively simple character
with little action are radiated. It must
not be overlooked, however, that work is
going ahead in building national trans-
mitters in specially selected sites, so ‘that
when these are complete, the service area
of the radiated signals will embrace a very
wide field, which is sure to outstrip this
country unless definite plans are formulated
soon, to enable those residing in the Pro-
vinces to have the same facilities for looking-
in as are now enjoyed regularly by residents
in the Greater London area. It would be

a matter for national regret if, after being -

the leading nation in the field of television
for such a long time, we found it necessary
to take second place to a country in which
the first experimental broadcasts were
undertaken in 1929.

Club Reports should not exceed 200 words in length and should be received
First Post each Monday morning for publication in the following week’s issue.

THE CROYDON RADIO SOCIETY
LOCAL talent came to the fore at the Croydon
Radio Society's meeting on Tuesday, March 15th,

in St, Peter’s Hall, Ledbury Road, 8. Croydon. The
occasion was a demonstration by Mr. R. P’. Jonas (hon,
librarian) of his Voigt loudspeaker and Quality
amplifier. Before the demonstration, Mr. Jonas took
his audience over a very thorough examination of his
loudspeaker, and went backwards through the amplifier
describing the important points unti! he came to the
recelver, a carefully-chosen superheterodyne circuit.
This was slmilarly dealt with in detail. Members them-
selves, by their questions, guided Mr. Jonas in the
topics he discussed, such as the curing of A.C. hum and
the operation of variable selectivity. In the demon-
stration minimum selectivity was used, hence high-
note response was at a maximum, and, in fact, the
apparatus gave a most impressive performance.
Finally came some helpful comments from Mr. Voigt
himeelf. He thought the amplifier was pretty well up
to scratch, and the loudspenker was giving resuits
such as he expected this instrument to do. He agreed
that even the purchase of a good loudspeaker was not
finality iu correct reproduction, as the next thing
one had to do was to re-build the amplifier. ‘The last
meeting of the session is on Tuesday, April 5th. The
occasfon is a loudspeaker night, and the work of the
sessfon will be summed up in, It is hoped, some par-
ticularly good results in reproduction. PRACTICAL AND
AMATEUR WIRELESS readers will be pacticularly
welcome for this fliale.

Hon, Pub. Sec. : L. L. Cumbers, Maycourt, Campden
Road, S. Croydon.

ROBERT BLAIR RADIO SOCIETY

ON Wednesday, the 2nd inst., a debate took piace
at our weekly meeting on the subject of ' The

Superheterodyne Circuit versus the Straight Circuit,

1.1R.F.,” our technical adviser, Mr. E. W. A. de Kretser,

summing up at the conclusion, bringing out the points

missed by both sides.

The service group of the society are each evening
working at full pressure, for the facilities offercd to the
members are taken full advantage of.

The 1norse class is going ahead fine, and are now
at the stage of receiving at the speed of six words a
minute in one group, the second group taking the
dictation at ten words a minute.

The 10-watt transmitter, which is being built, Is
taking shape, and the society are anxiousiy awaiting
the reply from the G.P.0. giving them authority to use
the transmitter when completed.

On Thursday, the 81st inst., we are having a visit

nid to the society by a lecturer from the Radio,

hysical and Television Society, to lecture to the
society on the subject *“ The Desigu, Construction, and
Test of Transformers,”

On Saturday, April 2nd, a party is to visit the
B.B.C. transmitter at Brookmans Park.

A hearty invitation is extended to anyone to attend
our meetings.

Hon. Sec.: A. R. Richardson, 24, Mercers Road,
London, N.19.

RADIO, PHYSICAL AND TELEVISION SOCIETY
DURING the pagt few months membership of the

above society' has increased considerably. One
of the reasons for the increrse in membership is
undoubtedly due to the fact that the Bociety now
meets every Friday evening, and new members are
welcome to come along any Friday at 8.156 without
formality.

On Friday. March 18th, a lecture waa delivered by
Dr. C. G. Lemon, the sabject being : *“ The Design of
Antennge for Radio 'Iransmitters and Receivers.””
Dr. Lemon first explained that all aerials may be
divided into three categories, all other antenns being
derivatives of either “ The Mareoni,”” *‘ The Hertz,” or
“ The Terminated Aerial.’® Altogether some thirty
aerials and the- well-known * Collins Coupler ” wore
described, Perhaps, however, the most interesting part
of the wholc Jecture was a descriptlon and demonstra-
tion of an antenna of the lecturer's own design which is
uni-directional, and which is only half the usual size.
Farlier in the evening members who had arrived early
for the lecture were able to hear G2GL in contact with
several VE and W stations using the new antenna.

The headquarters of the society is 72a, North End
Road, West Kensington, London, S.W.14. Further
particulars may belobtained by writing to the honorary
secretary, Mr. C. W. Edmans, at the above address,

CARDIFF AND DISTRICT SHORT-WAVE SOCIETY
THE soclety has continued quite. active thronghout
the winter session and a magazine lias now been
started. It is circulated to members of the Society and
contains articles on both transmitting and receiving.
At a recent general meeting of the: society it was

decided to introduce an associate membership to
personsliving well out of reach of the local headguarters
and those interested are circulated with the magazine
—*' The News-Reel."”

The society has now established a series of lectures
and the first ecntitled “56 M/es.—General JIn-
ferences™ will be given by G2JL, on March 3ist.
Others counecting short-wave receptlon with the
transmission side will be given from time to time and
the socicty will be giving demonstrations of the latest
short-wave receivers.

‘The membership of the soclety will be co-operating
with the Radio Society of Great Britain during National
Field Day m June, and the location for the transmitters,
which will be set up ovn the 20-metre band, has been
fixed for Lavernock Point near Cardiff. Those menmbers
of the radio fraternity interested in short-wave
transmission are cordially invited to attend. Full
particulars as to membership, etc., may Le oltained
from the secretary, H. H. Phillips, 132, Clare Road,
Cardiff, upon receipt of a stamped, addressed envelope.

EDGWARE SHORT-WAVE CLUB
AT the club’s meeting on March 16th, Mr. L.
Gregory of G2AI, gave a lecture on the best
types of transmitting aerials for DX. This was followed
by an enthusiastic discussiou.
The lecturer has promised to join the club, and it
is hoped that he will give another lecture at a Jater date.
A special general meeting was called before the
lecture, when Mr. F, Bell kindly consented to take over
the seeretarial dutles. Will all prospective miembers
of the club either write direct to him at ‘118, Colin
Crescent, Colindale, N.-W.9, or come along to the
Conservative Club, Edgware, at 8 o’elock any Wednes-
day eveuing or from 11 a.m. to 1 p.m. any Sunday.
Mr. R. Newland was also elected on to the committee
and has accepted the position of librarian to the club.
Futurg activities include a visit to a large Power
Station, lectures to he given by Mr. K. Jowers and
Messre. Erie Resistors, and a Junk Sale on April 8th.

THcELuEBAST DORSET AND WEST HANTS RADIO
THE next meeting will be on April 5th, when Mr.

Jackson of Messrs. Belling Lee will give a lecture
on “ Interference Suppression.” A morse class will be
held on this and every ensuing club night at 7.30, at
111, Wimborne Road, Poole, under G50H.

THE COSSOR SUPERHET
(Continued from page 74)

and long-wave bands; tested in a London
suburb, no difficulty was experienced in
receiving at good volume all the 40-odd
Continental stations listed on the dial; it
took us just 17 minutes to select the seven
stations, adjust the seven blank buttons
(a simple matter with the special gadget
provided), cut out the station names, and
fit them in place with their celluloid covers.

The Teledial in action is simple and
practical in use, and will prove a boon in
houscholds where members have difficulty
in correctly tuning an ordinary receiver.

The A.V.C. action of this receiver is
remarkable ; it is able to hold stations
that many receivers with similar valve

‘combination would lose.

Specification

Five wvalves, including power triode
output. Ten-station Teledial, which also
acts as normal single-knob tuning ; edge-
illuminated wavelength scale with station
names. Volume control and tone adjust-
ment; two wavebands, 200-550 metres,
and §00-2,000 metres. Provision for pick-
up and extension speaker. Station names
and setting tool for Teledial. For A.C. mains
only, 200-250 volts adjustable, 40/100 cycles.
List price, 10 guineas, or on hire-purchase
terms, viz: 156s. deposit and 12 monthly
payments of 18s. 4d., or the same deposit
and 18 monthly payments of 12s. 8d,
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

One of Our Oldest Readers !

IR,—I am an old telegraphist, and I
daresay one of the oldest wireless fans
reading your journal, being in my 70th
yvear. I possess threesets: SG2-v-3 (includ-
ing push-pull), a short-waver (SG1-v-2), and
I also use a portable (SG-v-2) for outdoors
and night duty. Naturally, morse—the
bugbear of the ordinary listener—gives me
the greatest pleasure and interest. 1've
logged ‘all the beacons, lightships and light-
houses as far north as the Orkneys and the
west coast of Ireland. I hold QSL cards
for Australia and South America on the
short-waves.—'* ETHERWATER >’ (London,

S.W.). .

An Interesting Log

IR,—As I have not seen a log from my
district, I thought it might be of
interest to other readers to see my log of
14 me/s stations received here on a mains
1-v-2 during the week 9th to 16th March.
Of special interest I think is the new station
on Pitcairn Island, which I have received
here at about 07.39 with a strength. of
R7-8. The call used is VR6A. 111 W
stations, including W5FSS, W6LMG, BAW,
ITH, IDX, IDV, MZD, also YVIAP,
4A A, 5AC, 5ABY ; PY3KS, CO2UG; 3HY ;
CE3CO, ¥FT4AH, CN8AL, FA3XC, IlLI,
V06D, VOIX, VR64A, VQ4KTB, VK3NP,
SU1KG, 1SD, 1RH, 1RD, 2GP; CT2AB,
HAS50, SVING, and 15 VE stations,
including VE3QL, GK, KL, BY, AI'D,
and many local European stations.

Difficulty was found in logging stations
outside the American ’phone band owing
to the CW contest being on, and causing
terrible QRM.

Thanking you for the very interesting
articles in your paper, which I have been
reading for the last fifteen months.—
I. W. K. Syt (New Malden, Surrey).

Station VP3THE

IR,—Regarding reader Bradbury, of

Burton-on-Trent, and the report that

he sent to station VP3THE, I also sent
a report to that station, and the verificatio
I have received is as follows : g

““ This card will verify your rcception of
station VP3THE, operated by the Terry-
Holden Expedition, now located near the
Brazilian border in British Guiana.

““This station does not transmit on a
regular fixed schedule, but from time to
. time its:- programmes are broadcast ex-
clusively over the Red and Blue Networks
of the National Broadecasting Co.

““This card came from the National
Broadcasting Co., 30, Rockefeller Plaza,
N.Y. City.”

The address the report was sent to, as
requested by the operator of VP3THE, was
as follows : W. Hungerford, Esq., N.B.C,,
RCA Buildings, Rockefeller Centre, N.Y.,
U.S.A.

I hope this information will be of interest
to reader Bradbury and others.—J. King
(Cricklewood).

From a Canadian Reader: Cotre-
spondent Wanted
IR,—I was very interested in the

article about a ‘‘straight’ set in a

recent issue of PRACTICAL AND AMATEUR
WiIRELESS. I have at present a seven-tube
straight set made by a well-known Canadian
radio manufacturer in 1929. It has two
stages of R.F. amplification, a detector,
one stage of L.F.,and an output stagc to
a dynamic speaker. This set still has the
same tubes in it as when it was bought in
1929 and it will rival any superhet on
medium waves (200-550 metres). I am
16 years of age, and am willing to correspond
with anyone. I also have a 1-v-1 home-
made receiver with only 90v. on the
anodes, and with which I can hear a great
many European broadcasting and amateur
stations.—RoBERT F. Duston, St. Stephen,
New Brunswick, Canada.

Radiation Interference
IR,—In reference to my query of about
a fortnight ago, I should like to thank
the correspondents who suggested solutions
to my problem, but I'm afraid that, al-

CUT THIS OUT EACH WEEK.

D707

—THAT an earth lead should be insulated l
throughout, and only bared whers it tomes into
contact with the earth plate.

—THAT stranded aerial wire is more cfficient
i if each strand is separately insulated, either
I by enamel or some other covering. I
—~THATY il a lightning arrester is fitted In the
aerial circuit, it should be short-circuited from
time to time to remove static charges which
might give rise to various troubles.

—THAT three coils may be used in an un-
screened condition without Interaction, but
when more than three are used some form ol
screening is essential.

—THAT low-voitage valve rectifiers are now
availablz for battery-charging and similar
purposes.

—THAT when fitting a visual-tuning meter
indicator, it should preterably be of the moving-
coil type.

J»x)-( e

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS, Such articles showld be
written on one side of the paper only, and should contain
the name and address of the sender.  Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed.  All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, George Newnes,
1td., Tower House, Southampton Street Strand, W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our colunins 18 not the subject of
letters patent.
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though the solution may have been quite
likely in their cases, it is an impossibility in
mine, as, although my postal address is
Wigan, I reside almost five miles away,
right in the country, and the nearest relay
service wires are at least four miles away.
Also, the nearest telegraph wires five
hundred yards away. There is only one
aerial running parallel with mine, and they
had their sets off at the time.—JaAMES
Wirson (Wigan, Lancs).

“ Down to Earth ”
IR,—I was much interested in the letter °
“Down to Earth,” from D’Arcy
Ford (Exeter), in which he gives his experi-
ence with a 100ft. length of aerial laid
along the ground.

It would seem that the fact of getting
reception with this depends on the type of
receiver used. About two years ago 1 had
a well-known three-valve commercial re-
ceiver (supplied as a kit set for home
assembly). I did not have this in my
possession very long before I discovered
I could get quite good reception from
Droitwich and a few of the other more
powerful stations without either aerial or
earth.

On one occasion, when using it in a room
without any aerial or earth arrangement,
but with about 12ft. of wire lying out
through the door and hung across a shrub
by the wall, I tuned in Rome with the
lady announcer giving the English news
(about 6 p.m.) clear and distinct, and with
no earth at all.

At the present time I have an identical
set in every respect (lying by as a spare),
but I can get no reception at all without
an aerial. It will, however, give good
reception by using the earth wire as an
aerial, and with no earth.—Wm. J. Hus
(Rathdrum, Co. Wicklow).

An Enthusiastic D.X.er:
pondent Wanted

IR,—I have been taking PracTICAL AND

AmaTEUR WIRELESS since No. 1, and
Pracrican. WIRELESS for about six months
before you incorporated Amateur Wireless
with your journal, and must congratulate
you on producing such a fine paper. The most
interesting items to me are the transmitting
articles and Short-wave Section. I have
also read with interest the various letters
from readers, and think that a brief
description of my reeeiving apparatus might
be of some interest to others.

The receiver, which was built about
three months ago, replacing an o-v-1
which was sold, and a 1-v-2 which was
scrapped, is an 0-v-1 using a variable-mu
H.F. pentode for the detector valve and
a Mullard P.M.2 for the output valve.
The detector stage consists of six pin coils
in conjunction with bandspread, and band-
set condenser. The bandspread condenser
is operated by means of an Eddystone
100-1 slow-motion dial, and is an Eddystone
.0001 condenser which has been cut down
until the 20-metre amateur band covers
from 10° to 170 on the dial. The detector
stage is coupled to the output valve by
means of a well-decoupled R.C.C. stage.
Another feature of the set is automatic
grid bias.

I should be pleased to correspond with
any reader anywhere who is iterested in
general short-wave topics, and should be
only too pleased to send the circuit of my
receiver t0 anyone interested.

Wishing the PrACTICAL AND AMATEUR
WIRELESs every success.—R. Q. Marris
(2BZQ), 80, Wyberton West Road, Boston,

Lines.

Corres -
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The following replies to queries
are given in abbrevialed form
either because of non-compliance
with our rules, or because the poinl raised is nol of
yeneral interest.

§. B. (E.). Either the controls are not connected
to earth or your earth connection is inefficient.

H. L. T. (Buckinghamj. A faulty grid circuit can
give rise to the trouble you mention.

G. B. (S-Shields). You have fitted the grid condenser
between the coil and the condenser. 1t should be
placed between the jnnetion of the tuning coit and
condenscr and the grid of the detector valve.
the only fault in the circuit.

R. W. (N.17). You could not use tlie same
valves in the Universal receiver, but will have to
obtain the special A.C./N.C. valves which we specified.

B. C. U. (St. Kitts, B.W.L.). We have not published a
circuit which would give you the desired results.
We are at present experimenting with receivers which
niight eventually be of use to you.

F. R. J. (Wellington). 'There may be several reasons
for your trouble : an Inefficient choke, wrong values
of reaction condenser or reaction winding, inefficlent
earth, wrong value of grid leak or insufficient H.T.
An ordinary milliammeter may be used in the detector
stage for measurenent.

R. G. (Weybridge). If only used for record ampli-
fication no licence is necessary. Theoretically you are
required to take down your aerial.

G. S. B. (Minster). Are you using the coils in the cir-
cuit recommended by the makers? Your tuning
dial must be designed for use with coils and condensers
of definite values.

J. D. (Halifax). You should write direct to the
makers of the receiver as it may be unsuitable for use
with a pickup,

€. 0°C. (Co. Donegal). The amplifier should be quite
siitable for your purpose.

D. P. M. (Renfrew). An artificial centre-tap may
We provided by connecting a 30 or 50 ohm. resistance
across the winding. and using the centre-tap of the
resistance. Special components of this type—known
as “ hum-dingers *’ are-readily available.

E. J. B. (Ashby-de-1a-Zouch). The components are
iuterchangeable.

N. W. M. (Liverpool, 13). A minimmum bias should
be left on the valves amd you may therefore have to
use two switehes ganged in the A.V.C. cireuit.

E. B, S. (Uxbridge). We meant that the aerial
must be piaced so that it is clear from the apparatus
eausing (he interference. Therefore you have first
got to find what causes it. The trolley buses may be
responsible, and you should try one or two experi-
ments in this connection. The issue in gnestion is still
available, price 4d.

D. S. (Wotton-under-Edge). We do not recommend
the modification mentioned in your letter.

F. D. (N.W.10). The total cost wonld be about 30s.
The one-vilver would be of much greater use and would
form the nucleus of a larger set.

¥. CG. G. (Brighton). We think you will find that
the speaker is only intended for a 100 volt supply,
and thus you are over-running it.

A. F. G. (Castlerea). We regret that we cannot
identify the sketch and it does not appear to be one of
Our receivers.

D. 0'D. (E.17). Write to the Rothermel Company
at Rotherme! House, Canterbury Road, N.W.6.

B.T.S. TROPHY RECEIVERS

ESSRS. British Television Supplies, Ltd., have
dvised us that a statement made in copnection
with {helr Trophy 3 receivers on page 51 of March
-26th-issuep is inclined to be misleading to interested
readers. The B.T.8. Trophy 2 circuit conforms in
cvery respect to that of the designer’s with which lie
secured the American Trophy for short-wave logging
but the Trophy 3 models have been developed sub-
sequently, employing in differant circuits, special
features which permit of simplificd tuning and loud-
speaker rcsults ;. the Trophy 2, of course, was designed
mainly for use with headphones.

This is |

Specified for the
“IMP”
4-valve Portable
and for the
“SPRITE ” THREE

they chose

The designers of the «[MP " 4-
Valve Portable and the * SPRITE ”’
Three use and specify no less
than six different CLIX Contact
Components.

CLIX “MIDGET” VALVEHOLDERS
Specially designed by Clix for use with the yange of
Hivac " Midget ”* Valves. 4-pin, 7d., 5-pin, 8d.

CLIX STANDARD VALVEHOLDERS
4-pin, 8d., 5-pin, 9d., 7-pin, 1/-.

CLIX SPADE TERMINALS

‘The jaw in all models is designed to give full surface
contact with sopall, medium or large \erminal

CL

CLIX CONTROL PANEL

Usedas a Wavechange Switch for
haces Y

Price 1/~ complete.

79 ROCHESTER ROW

stems, Small, Iid. Large; 2d.
CLIX “MASTER"” PLUGS

The most important feature in these is the effi-
ciency of the pin, which is non-collapsible.

CLIX CONNECTOR

A completely insulated resilient Socket and Solid
Pl 4id. each,

- — - —-

CLIX SOCKET STRIPS
With terminals. A.E., or L.S., 6d. each.

1id.

Clix Folders “N”

Free on request.

r—mn nNX\Vv2
BRITISH MECHANICAL _P|R‘ODUCTIONS LIMITED

LONDON sSw. t

ELECTRADIX BARGAINS

Emergency Items of Interest

A.R.P. CRYSTAL SETS with Head-
phones and 50f{t. Aerial, 11/-.
Ball-bearing DYNAMOS. 120-watt, 12/16
volt, 10 amps., with pulley, 35/-. }-kw.,
12/16 volt, 30 amps., with pulley, 45/-;
bedplate, 5/-.

Windmill Drive DYNAMOS, totally en-
closed, 300/2,000 revs., 6/12 volt, 8 amps.,
35/-. Petrol-Electric Sets and Batteries.

CHARGERS for EMERGENCY BATTERIES
A.C./D.C. BATTERY CHARGERS AND RECTIFIERS. METAL
RECTIFIERS. Westinghouse Wall type
“R.” Bteel case, 12 in. Dby 19 in,
200/230 volte. A.C. mains to 40 volts,
3 amps. D.C. for 40 Radio Celis. Guaran-
teed. £7/7/6. Himilar one for Car Battery
Charging. 15 voits, 6 amp.. D.C. output,
£6/17 6. Fine model also for A.C. mains
with D.C. output of 280 volts. 250 m.a.,
£7,2{6. « Two 00-volt . circuits, each of
750 m.a. D.C from A.C. maine is another
bargain at £6/10/-. TUNGAR CHARGERS.
Steel case, with mieter, voltage regulator,
switch and terminals of. 75 Volts, 6 amps.,
D.C. from A.C. maius 200/230 volts. Robust
trade job. £8/17/6. 1
CAR CHARGERS from A.Q. mains for 8 amps., D.C., £4/17/G.
Smaller Model for 2 amps. charge, 75/-,
Two A.C./D.0. DAVENSET CHARGERS. Type 8.P.C. for 230
voits A.C. to 250 voits, 250 m.a., D.C., fitted Ferranti mcter and
volt regulator. As new, £6{10/-,
+

BOUND VOLUMES OF P. & A. W.

E have a small supply of bound volumes

of Vols. |, 2 and 3 of * Practical and

Amateur Wireless,”” which we are prepared

to supply at 7s. 6d. each whilst the stock
lasts.

These volumes are neatly bound in blue
cloth in stout boards, are fully indexed, and
are rare. Most of the separate issues are out
of print. If you desire to obtain one of these
whilst the stock lasts, you should order at
once from the Publisher, George Newnes,
Ltd., Tower House, Southampton Street,
Strand, London, W.C.2,

ors -for all outpute up to
100 volts, 60 amps,

DIX - MIPANTA VEST POCKET TESTEPR.
A wonderfully versutile woving - iron
malti-range meter for service on A.C. or
.C. ~ jobs. No projecting terminals
ranges of volts: 0-7.5, 0-150,
. Used for MILLIAMPR, reads:
12} m.a., and 78 m.a. [n black bakelite
case. Measures only 2} in. by 2} in. wjth
pair of test leads and plugs. Leaflet
" W.T." given full information, 19/6.
RELAYS. Wo bave Rclays for iront or back of pasel, micro-
amps. or amps. The small eurrent type is for photo cells, radio
calls apd remote controls, ete. Low, medivm and bigh res.
Prices we low. 5 m.a. Moving Iron, 8/6, 10/8 and 128, Hish-
Grade Moving Coil, 50 miercanps, W.1 2} in. panel type, 60/-.

SEND FOR RADIO-ELECTRICAL-SCIENTIFIC
ILLUS. LIST "“N,” FREE.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4
e Telephone : Ceniral 4611 ——————

—TOM—

THUMB

BATTERY CHARGER

This ™ Tom Thumb " Battery Charger will charge

a 2-volt cccumulator at ¥ amp for LESS THAN

id. PER WEEK! Simply connect the battery to

the Charger and insert the mains adeptor into the
nearest light or power point.

METAL RECTIFIER SHOCKPROOF
ECONOMICAL EASY TO FiT

Size 33" X 21° X 23" /
PBICE

Ca'l at our Showrooms and see the * Tom Thumb.™

Please send me List PA.977 describing
HEAYBERD * Tom Thumb F Banery Charger.

Mo

the

F.C.HEAYBERD & CO.135 %,

MET. 7518 (4 lines)

v
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Four-valve : Blueprints, 1s. each.
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These Blueprints are drawn full size.

is out of print.

Issues of Practical Wireless. . .
Amatear Wireless. . 5

- Copics of appropriate issuea coutaining descriptions of
these sets can in some cases be suppljed at the following
prices, «which are additional tg the cost af the Blucprint. A
dusy before the Biueprint Number Indivates that the issup
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The * Colt ”” .All-Wave Three (D, All-World Ace (HF Pen, D, Pen) ~ 28.8.37 PW80  Three-valve : Blueprints, 1s. each.
2 LF (RC & Trans)) .. .. 51235 PW72 Four-valve : Blueprints, 1s, each. g F. J. Camm’s ELF Three-valve
The *° Rapide” Straight 3 (D, A.C. Fury Four (3G, 8G, D, Pen) = PW20 Portable (HF Pen, D, Pen) .. — PW6S
2 LF (RC & Trans)) .. .. 41237 Pws2  A.C. Fury Four Super (8¢, 8G, D, i Parvo Flyweight Midget Port-
F. J. Camm’s Oracle All-Wave Pel}? e . o0 e — PW34D able (8G, D, Pen) Prd .. 19.6.37 PW77
Three (HF, Det, Pen) .. .. 28.8.37 PW73 A.C. Hall-Mark (HF Pen, D, Push- . Four-valve : Blueprints, 1s. each.
1938 * Triband ”’ All-Wave Three Pull 55 oo o8 .. 24.7.37 PW45 Feat.hcrwei;izht Portable Four (8G,
(HF Pen, D, Pen) .. e 221,88 PW84 Universal Hail-Mark (HF Pen, D, = D,LF,CLB) .. e ~ 155,37 PwWiz2
F. J. Cawnm's “Sprite” Three Push-Pull) .. .. .. 9235  PW47 “Imp” Portable 4 (D, LF, LF,
HF Pen, D, Tet) .. .. 206338 PW87 A.C. All-Wave Corona Four .. 6.11.37 PWsl Pen) .. I .. 10.3.38 PW86

NEWNES

HOME MECHANICS

SERIES

If you are handy with tools and like making things, you ought to become acquainted with

this excellent Series of Practical Handbooks.
appear below.

THE HOME WOODWORKER
The various examples of woodwork described in this
Handbook have been designed by practical craftsmen.
are modern in style, and their construction is well within the
powers of the average home-worker who follows the instructions
given.
MODEL BOAT BUILDING

All designs shown in this book have been actually made and
tested.. All work well and each type is quite simple to make,
no elaborate equipment being necessary. Both sailing and
power-driven boats are featured.

THE HANDYMAN’S ENQUIRE WITHIN
Hundreds of Practical Ideas and Hints—many not hitherto
published. Classified according to the subjects.dealt with,
an Index being provided to facilitate speedy reference.

MOTOR CAR OVERHAUL AND UPKEEP

There are many to-day who, by undertaking their own repairs,
can afford to run a car, and it is the purpose of this generously
illustrated handbook to explain how the owner-driver may
carry out most of the adjustments and repairs which every
car soomer of later needs.

They’

Brief descriptions of a selection from the List

Why not get one or two that expressly appeal to you?

TOY MAKING FOR AMATEURS
Over 200 illustrations. Instructions and diagrams are given
for the construction of innumerable toys of all kinds, from the
simplest to the more complicated mechanical sorts.

25 SIMPLE WORKING MODELS
All the models described in this book can be constructed from
the simplest materials and with very modest equipment.
None requires lathe-work. 147 illustrations.

ACCUMULATORS
An accumulator (whether for Wireless or the Car), if properly
used and cared for, is an extremely reliable piece of apparatus.
Proper care and proper use can only follow a possession of the
knowledge which study of this book will impart.

MODEL AEROPLANES AND AIRSHIPS
This Handbook is intended as a guide to the beginner in model
aeronautics. It presents in clear language the first principles
of aviation and incorporates these in various forms of simple
flying models. Copiously illustrated.

SIMPLE ELECTRICAL APPARATUS
Interesting and useful apparatus, easily constructed, with
which the student is enabled to test for himself the theory and
practice of Electricity as laid down in the text-books. 138
illustrations. "

NOTE.—A complete List of subjects .dealt with in this Series will be forwarded on request.

Price 1,' Net Each

trom all Bobksellers, Newsagents, etc., or by post 1/2 each from George Newnes, Ltd., Tower Houase.
Southampton Street, Strand, London, W.C.2
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Acme Output Stage

¢“ I am going to build your Acme receiver,
but as I aiready have a good loudspeaker
there is one point whlch puzzles me. You
have fitted the set with three output terminals
marked L.S., but my speaker has only two
terminals. Perhaps you could tell me which
pair I have to use in the set in order to get the
best results from my speaker. This is
energised and has its own power pack,”’—
B. F. S. (Gainsborough),

HE output stage of this receiver is a
Class B arrangement, and thus a
centre-tapped output transformer has to be
used to couple the speaker to the set. In
the speaker ‘specified a centre-tap is
provided and thus it is a simple matter to
couple the speaker and set. As your
speaker has only two terminals it will be
necessary to fit a special Class B output
transformer between the set and your
speaker, or to fit a centre-tapped output
choke between the two. Asit isimportant
to remove as much iron as possible (to avoid
distortion) you would probably find best
results would be obtained by purchasing a
low-ratio Class B transformer, and removing
the transformer now fitted to your speaker.
The spcech coil should then be connected
to the secondary terminals of the trans-
former and the primary should be joined to
the three terminals on the receiver in the
usual way.

Auto-bias

I am building a mains set with three
indirectly-heated A.C. valves and a directly-
heated output valve. I have found a circuit,
but this shows an indirectly-heated output
valve and I am rather puzzled regarding the
bias arrangement. There is no cathode.on
my valve and I should be glad to know how
to arrange the auto-bias for it. I know the
value of the resistance as this is on the
maker’s data sheet.””—E. P. (Romford).

YOU may find it difficult to arrange for
bias, but we cannot say for certain
in the absence of complcte details of the
circuit and apparatus in use. For instance,
it is desirable that the output valve should
be fod from a separate heater winding on the
mains transformer, when all that is neces-
sary is to include the bias resistance in the
centre-tap lead to that winding. If,
however, you only have a single heater
winding for all of the valves it lnlght still
be possible to fit the bias resistance in the
centre tap, but in some circuits this may
result in troubles from various reasons.

%{

PRACTICAL- AND AMATEUR WIRELESS

QIIERIES and

NQUIIRIES

Wiring Difficulties

¢“1 should like to design my own set for
all-wave reception, but there are several
snags which occur to me after reading
various articles in your pages on set design.
The most important is the reduction of
wiring lengths between components,
especially as the set is to be used, if possible,
to tune down to 5 metres. Are there any
special components you would recommend,
or can you refer me to any article giving
layout details ? >—K.E. (5.W.9).
AS you intend the receiver to tune from
5 to 2,000 metres you will certainly
have to spend considerable thought and
perhaps experiment, in obtaining a suitable

nl

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solutlon of problems or difticultles
arlsing from the conssruction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious rensons—

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

{2) Supgest alterations or modifications of
receivers described in our contem-
poraries.

- {3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant Interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender,

-

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department,

Send vour queries to the Editor, PRACTICAL AND

AMATEUR WIRELESS, George Newnes, Ltd., Tower

House, Sonthampton Street, Strand, London, W.C.2.
The Coupon must be enclosed with every query.

layout. Modern components are available
which will enable you to arrive at a satis-
factory scheme and we suggest that you
obtain one of the J.B. or Polar Bar-type
ganged condensers on which a connecting
lug will be found at the bottom of each
section. By mounting your coils and switch
gear innnediately underneath the chassis
you can drop the connecting wires straight
down from the condenser and thus usc only
an inch or so of wire with great increase in
efficiency. The Wearite “ P ” type coils
will enable you to arrange quite u useful
all-wave tuner on these lines.

Corona 4 Modifications

‘“ I am using your battery Corona receiver
and although I am very satisfied with the
results I should now like to try to * hot
up * the set. I realise that I am taking a
liberty in doing so, but I find that the
experiments which can be carried out with
a set interest me far more than mere station
logging, and I should therefore be grateful
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of any assistance you can give me in this
connection,”—R. A, C. (Birmingham).

E do not recommend any modifica-

tion in the wiring to the tuning

circuits of this receiver, and probably the
only manner of improving the performance
of an individual receiver is to experiment to
find the maximum voltage for each valve.
Thus, you can cut out the decoupling
resistance in the detector anode circuit,
and fit a separate battery lead to resxstance
R4. This will then enable you to change
the voltage on the anode of the H.F. valve
and also on the detector stage, giving
improved H.F. gain in the first stage and
also enabling you to find a suitable voltage
for the ‘detector which -will give smooth
reaction and maximum gain. Beyond this
alteration we are afraid there is no simple
improvement other than changing valves,
and this we do not recommend.

Lamp Resistances

‘“In building a trickle charger I under-
stand a lamp may be used for dropping the-
voltage supply. Can you convert the wattage
rating of the lamp into resistance or current
so that it is a simple matter to find the type
of lamp required for any required current
or vice versa?’’—G. R. (Harringay).
W ATTAGE is the product of voltage

and current, and therefore you can,

from the voltage, ascertain the current which
flows. The resistance is naturally dependent
upon current and voltage and therefore
to ascertain the resistance you can divide
the voltage rating, squared by the wattage
rating and this will give yon the resistance
of the lamp in ohms. You will find,
however, that the resistance will vary w1th
the brilliance of the lamp.

Drilling Chassis

‘I am going to use a thin steel chassis for
my new set and wonder if an ordinary bit
would do for drilling the large holes needed
for coils and valveholders. Can you give'
me any hints on this subject?’’—P. S.
(Dublin).

OU do not state the largest size of holo
you require, but for valve-holders
1}in. should be the maximum. For this
you can use an ordinary wood centre-bit,
provided that you only permit the tracmg
edge to come into contact with the metal.
Cut through until the score shows on the
reverse side, and then turn the chassis over
and cut through from that side. In this
way you will not seriously damage the wood
bit as the cutting edge will not come into
contact with the metal. For larger holes
if you do not want to go to the expense of
buying a washer cutter, you can drill round
the outline with a small twist drill and
knock out the piece, afterwards finishing-
the edge with a good half-round file. In
some cases a large clearance hole is not
essential, as small holes to accommnodate the
leads may be quite sufficient.

NICORE COIL UNITS

Build an efficienr Battery or Mains Set with one of the famous Nicore Coil Units.
ganged units are giving excellent results in the following receivers :—

‘rl-l ra—— |1
| The coupon on page iii of cover i
! must be attached to every query. i
L ; &

These

One HF. valve,

S.C. Battery 3 with Pentode Output valve

No. 1 {B.P.11)  Mains Superhet {110 k.c, L.F).

No. 2  (B.P.112) . -Battery Superhet {465 k.c., |.F.}.

No. 3°  (B.P.113) 3:valve Mains with band-pass tuning.
No. 4  (B.P.114)

No. 5 (B.P.120) All-wave Mains Superhet {465 k.c., |.F

Write for blueprints of the above sets, 6d. each {B.P.114 is 3d) POST FREE
VARLEY (OLIVER PELL CONTROL LTD.), Cambridge Place, Woolwich, 8.E.18. Tel.: Woolwich 142%
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Miscelizneous Rdvertisements

Adveriirements are accepted for these
columns at the rate of 3d. per word, Words
in black face and/or capitals are charged
double this rate (minimum charge 3/- per
paragraph). Display lines are charged at
6/--per line. All advenuemenu must be
prepaid. All communications should be
addressed to the Advertisement Manazer.
* Practical and Amateur - Wireless,”
Tower House, Southampton Strezet, Strand,
London, w.C,2,

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

GET YOUR COPIES NOW !
OUR NEW 66 PAGE MANUAL

Not a cataslogne with a few pages ol Manual matler. Complete
receiving and transmitting tube chart of characteristics, Amateur
Prefixes ; List of Short-wave broadeast stations ;' meter/Ke Conyer-
sion Chnrt Short-wave Aerinls ; amplifiery, modu’mrs reeeivers
and 5-metre transccivers ; . short-wave converters. Dozens of

comprabeni Hameal saes pobiepes i ot gL D Post
country, 2 * Free.
THE NEW RAYMART CATALOGUE
shows dozens of New Short-wave .I.D Post
Components. Free.

RADIOMART

44, HOLLOWAY HEAD, BIRMINGHAM, 1

cONVERSIGM UNITS for operating D.C. Receivers
from A.Q. Mains, improved- type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances andt other compouents.
ARD, 44, -Farringdon Street, Londou,
T'elephone : Hothorn 9703.

2 ONLY FOR SATLE.—3-valve kits with valves

and diagram, 12/6; 3-valve 8/G kits with
valves and diagram, 20/-. Orders executed tn rotation.
—Universal Radio Co., 221, City Road, London, E.C.1.

S. T.600

Speaker, £2/104).
Kent,

Battery Set: £3. Cost £9/12/6.
24in. Box Baffle ¥itted Large Rola
5 gns. the twvo.——DBanks, Penshurst,

CO)L\[UNICATION receivers, the mew 1938 Sky
Challenger, Hallicrarters newest job with infinite

image rejector, £23 ; with Crystal, £25.

NC80X, Nationa! Companies 1938 Production A.C.

or D.C., operation any voltage, £25, or

NC8LX, Covering enly amatenr Dands, £25.

Note the list price of these two models has heen
increased Ly a considerable amouat,

supplies will sell at a considerably highcr figure.

advantage of this apportunity.

All other manufactyrers at least, such as RME, Halli-

crafter, National, Howard, available from stock.
Al equipped with Radiographic’s special power

transgformor.

Watch for opening date of our new London premises.

Iemember our guarantce of satisfaction or money

refunded.

Kadiographie, Ltd., 66, Osborne Strect, Glasgow, C.1,

Take

UARANTEED Short-wave coils, 8.5 to 160 metres,
4 for 2/-; singles, 8., post free.—Modern Radio,
439, High Road, Hford, Kssex.

L1, lines previously advertised still available.—
Radio Clearance, 63, Hizh Holborn, W.C.1.
Phone, Holborn 4631.

IAVERS effer Erie 1-watt colour-coded resistances
31d. cach, 3/- dozen, 2/6 dozen in 3 dozen 16ts.
Centraiah Volume Controts wit h Ssitch, all values, 2/-
each. S-pin Chassis miounting Valvcholders, 2id.;
T-pin, 3id.
Aluntininm Chassis,
drifled box type, 5/3:

16” x 107 x 87, 18 gauge, un-
16 gauge, 7/6. Any size con-
structed to onder, votat ions upon receipt details.
Panels, Screens, Drilling, a speeciality. Al work can
he supplied polisied or at extra cost Brown or Black
Crakle Finighed.

TNrasy \uh and Bolts, CBA &7, 4d. dozen; {7, 5d.
4BA {7, 6d.; 77, Y. buldennz tags, tmne(l 4 or
G\, singe (h] gross ;  double-ended, 7d.

Cardhoard ‘eage electrolytics, 1 mfd, and 2 mil.,
ol. each. 4 mfd, 1/6; 8 mid., 1/9; 8 mid. plus
& mfd., 2/9; 50 id., )()v 1/9.

Rola G.18. %penker«, transformer push-pnll, triode,
pcntodo 2,500 and 1,250 ohms field, £‘>I19/‘ M.
£3/12/6,

3 ﬂo/b, Christchureh Road, Boscombe, Hants.
Orders undcr 6/6 postage extia ; aLm\p for lists,

&

E.CA4. -

and fnture |

PRACTICAL AND AMATEUR WIRELESS

PREMIER
SUPPLY STORES

POSTORDERS| |CALLERS

Jubilee Works, 165 & 165a,
167, Lower Fleet Street, E.C.4

Clapton Rd., Central 2833,

50, High Street,
London, E.5. clapha;t, S.W.4.
Amharst 4723

fMacaulay 2381,

MNow Ready. Our New 1938 Enlarged
Illustrated Catalogue, Handbook and
Valve Manual. 90 Pages. Price 6d.

3-WATT A.C. OR A.C./D.C. TWO-STAGE HIGH GAIN
AMPLIFIER KIT. Complete Kit of parts, with speci-
ally matched valves, 40/- ; or wired and tested. £2/15/-.
8-WATT A.C./D.C. THREE 3TAGE HIGH GAIN
AMPLIFIER, with push-pull ontput. Compiete Kit
of parts, with five speeially matched valves, £4/4)-; or
wired and tested, £5/5/-.

SPECIAL OFFER ROLA SPEAKERS. S D.M.s
15/-; 107 P.M.'s, 19/11; (.12 12" High Fidelity P. '\[
796 G.12 Mains Lnelglwd 51/

BATTERY VALVES, 2 volts, H.1'., ., 2/3. TPower,
Super- Po“er 2/9. \’ar -mu-8.G.; 4- nr 5-pln Pentodes,
H.F. Pens, \ ’-mu-H.F. Pens, 5/-. Class B, §5,-. Ireq.
Changers, 7/6.

EUROPA MA|NS VALVES. 4v. A.C. Types, A.C. /H L

\(7[‘,AC,SG,A(‘\M‘H",A(‘/Hl’ AC./
V.H.P, AC./P, and 1 \\att ])H Pentodes, al 4/6
each. A.C./Pens, 1.H, 5/6; A.C./P.X4, 6/6; Oct,

Freq. ('h-m"ors, 8/6; Double Diode 'l‘nmle», 7/ ;
Triode Hex, ¥req. (h, 8/6; * Tri. Giid. Pen., 13/6;
3% watt 1.H. Triode, 76.

UNIVERSAL TYPES. 20v. .18a. 8.G:., Var-mm, 8.G.,
Power, H.F. Pen.,, Var-mun. H.F. Pen., 4 8 each.
13v. .2a. Gen. Purpose I'riodes, 5/6 ; .. Pens and
Var-mut. H.F. Pens, Double Diode ‘I'riodes, Oct.
Freq. Changers, 7/6 each. Full-Wave and Half-Wave
Rectifiers, 5/9 each.

AMERICAN VALVES. We are sole British Distributors
for TRYAD High-grade American Valves. AllTvpesin
stock. Standard types, 5/6 each. All the new Octal
base Tubes at 6/6 each. 210 aud 250, 8/6 cach; 81
and 243, 8/- each.

PREMIER TRANSFORMERS, wire-end type with
sercened primnaries, tapped 200-250 v. Filaments
Guaranteed one year. H.T.8 & 9 or H.T.10 with
4v.da CT.and 4 v.1a, C.T., 10/-. 250-250 v. 60 m.a.
or 300-300v., 4v.1a,4v.2a.and 4 v. 4a,allC1,,
10/-. 350-350 v. 120 m.a, 4 v.1a,,4v. 2a.and 4 v.
4 a., all C.1., 13/-; With engraved panet and N.P.
terminals, 1/6 extra. 500-500 v. 150 m.a., 4 v. 2-3 a1,
4v.2-3a.,4v.2-834,4v.8-44a., allC.T,, 21/-. 500-500 v.
200 m.a, 5v.3a,4v.2a,4v.24,4v.35a,,allCT,,
25/-. 5

NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT: 13 to 86 metres withowtt coil changing.
Com[é]e'te Kit and Circuit. 12'6. VALVE GIVEN
FRE

DE LUXE MODEL, 14 to 170 metrez, complete Kit with
Chassis, 4 Coils and all parts, 17/6.

ELECTRIC SOLDERING IRONS. 200-250 v, A.C.
or D.C., 1/6. Super model, 4/6.

S.W. SUPERHET CONVERTER KIT for AC Mains
Receivers, 22/6. A.C. Yalve given FREE

NEW 2-VALVE S.wW, KIT, 13 to 86 uu-trv.‘s withont
coil changing. Com, lete Kit and Circuit, 19/6.
VALVES GIVEN FR

DE LUXE MODEL, 14 to 150 metres, complete Kit
and Circuit, 4 Coils and all parts, 25/-. VALVES
GIVEN FREE.

MOVING IRON METERS. Any rance between 10 and
500 mja. Also 1.3 or 5 amps. Read AC. or D.C.
Flush Bakelite case, 2%in. diam. I.LE.S.A. standard
specification 89. 65/9 each.

MOVING COIL METERS. 1 m.a. Scale. 100 ohms
resistance. Diameter 3}in., 22/6. Flush mounting,
Bakelite case. B. h S. A ﬂrst-nr.ulc accnracy. Multi-
pliers for above.

PREMIER “TRO ITUI." Short-wave CONDEN-
SERS. Certified superior to Ceramic. All-brass
Construction, 15 mmtd., 1/6, 40 mmid, 1/9, 100
mmid., 2/-, 160 mmfd., 2/3, 250 mmid., 2/6 Double
Spaced 15 mmid,, 2/9 ; 40 mmid,, 3/6 S.WHF
Chokes, 9d. ; sereened, 1/6. All- Brasss W. Condensers
with integv..l slow-motion 00015 Tuning, 4/3 ; .00015
Reaction, 3/9. UTILITY 4" MICRO- "URSOR DIALS,
Direct and 100 1 ratio, 3/9 each.

Premier Battery Chargers. Westinghouse Rectification.
Complete Ready for use.

To charge 2 volts at § amp. 10/-, 6 volts at ¥ amp.
16/6, 6 volts at 1 amp. 19/6 12 volts at 1 amp. 21/-,
6 volts at 2 amps., 32/6

SHORT-WAVE COILS, 4 and G-pin types, 13-26,
22-47, 41-04, 78-170 mctres, 1/ each, with cireuit.
Special set of S.W. Coils, 14-150 metres, 4/~ set with
circuit. Premier 3-band S.W. Coil, 11-25, 19-43,
38-86 metres. Simplitics S.W. receiver construction,
stiitable any type eircuit, 2/3.

COIL FORMERS, 4- or 6-pin low-loss, 1/- each.
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RECEIVERS, COMPONENTS AND
- ACCESSORIES
Surplus, CIearance or Secondhand, etc.

AL: goods previously advertised are standard
lines, still availuble. Tost card for list free.

VAU\H-\LL LllLIl‘lES, 163a, Stramd, W.C.2
o )0\'er Denny’s the Booksellers.” (Temple Diar

ANKRUPT Bargains.—List free. All zood new.
Brunswick 6v. A.C. superhets, 4-bawl, listed
1938 13% «ns.. for 7 gus. - Philco 4v. 1938 Imtter) ali-
wave 90/-. Decca 1937 Gv. A.(. superhets, £4/17/6.
Decea 1938 9gn. A.C. superhets, all-wave, £5/104-.
Lotus 4v, A.C./D.C., 67/6. Plessey 4v. battery su]ncrlwt
chassis, complete valves and M.C. speaKers, 57/6.
Many others. Large stock valves and C(xmponenh \’\ ifl
quote.—Butlin, 6, Stanford Avenue, Brighton.

MERICAN Valves in Sealed (‘ﬂrtnns, all tyvpess
o -/0 post paid.—Valves, 661/3, Harrow Reud,

LOUDSPEAK ER REPAIRS

OUDSPEAKER repairs. British, American, any
make. 24-hour service, moderate prices.—
Sincinir Npeakers, Alma Grove, Copeuliagen Street,

London, N.1.
R EPAIRS to Moving Coil Speakers, Cones and Ceils,
, fitted gnd Rewound. Fields altered. Prices
Quoted including Iliminators. Loudspeakers lie-
paired, 4/-. L.T. aml Speech Transformers, 4/- post
free. Trade invited. Guaranteed. Satislaction.
Prompt Service, Estimates Free.—L.8. Repair Service,
5, Balham Grove, London, 5. W.12. Battersea 1321

GABINETS

ANUFACTURERS’ surplus cabinets for Radio-

grams. Radio sets and Loudspeakers, Large

and varied stock. Inspection invited, or send par-

ticulars of your requirements, with moamremcnts of

ehassis.  Photos sent for selection. (No catalogie.)

-H. L. Smith & Co., Ltd., 287-289, Ldgware Road,
London, W.2. (DPad. 5891.)

TUITION
“R T " —established  1929—stil Jead. Gt
o «1. free particulars latest Radio and

Television courses: postal and private.~Radio
Training lustitute, 40a, Barl's Court Road, London.

MISCELLANEOUS
G E C Battery Suvperhet and Miines H.T,
- . »  Unit and Acenmuiators.  Guaranteed
perfect. Will separate. $.A.1. picase.—1363, Great
College Street, N.W.1.
ELEGRAPHY.—Private Tuition. Send  and
receive training. 2/- per bour.—W. H. R, 33.

Westbourne House, 8. W.1.

LEWXNES TOURIST ATLAS of Great Britain nnd
Route Guide.” Edited by John Bartholomiew
& Son, Ltd., 120 pages of fully-coloured contour maps
for the whole of England, Seotland, Irefand and
Channel Islands, with Index to the prlucnpal Motoringe
and Cycling centres and distances, 2s. Gd. from all
Booksellers.—George Newnes, Itd., Tower Nouuse,
Southampton Street, Strand, London, W.C.2,

HE OUTLINE OF WIRELEKSS,” by Ralph

Stranger. Fifth Edition, 8. 6d. net.—This

houk, which covers the subject from A to Z, is to be

reconmended to all who desire to master the theory

of Modern Wireless. Atall Booksellers and Newsagents,

—uUcorge Newnes, Ltd., Tower House, Southamptcn
Street, Strand, London, W.C.2.

DICTIONARY OF WIRELESS TERMS, by

Ralph Stranger. A Wireless Work of Reference
that should be on the bookshetf of every keen amateur.
Compiled by a master of lucidity, it gives the meanings
of all Technical terms in genernl use. Price 2s. 6d.
from all Booksellers and Newsagents.—George Newnes,
Ltd., Tower Honse, Southampton Street, Strand,
London, W.C.2.
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A new 4-Wave Battery Receiver, price 9 guineas
complete witlt valves, with exceptionally lively
performance, unusual waveband coverage, and
satisfying outpnt. % stages, 19 scparately
tuned circuits. Cireuit comprises: R/F am-

plifier : triode-hexode frequency changer with
separate oscillator: IF. amplifier: double
diode-triode detector, A.V.C. and L.F. amplifier :

double pentode quiescent output valve. Wave-

ranges : 12.8-33, 28-80, 190-550, 1,000-3,000
metres.
Fu.lbechnical details, eatalogue, casy terms on

application,

44a, Westbourne Grove, London, W.2.
Telephone : Bay r 3201/2.

THE

ELECTRICAL
ENGINEER
POCKET BOOK

Some of the Contents :

ACCUMULATORS RECTIFIER3

A.£. THEORY TABLES

BATTERY CHARGING  (MATHEMATICAL)

FUNDAMENTALS TRANSFORMERS,

LIGHTING

MAGRETISM TRANSMISSION

KOTORS SPACE HEATING

POWER-FACTOR _  WATER HEATING
CORRECTION WIRING TABLES

This handy pocket vol-
lllustrattons * ume contains a profu-
sion of dingrams and sketches together eith
graphs. Also included for convenience is a smalt
section of blank pages for notes, calibrated pages
for graphs, so that the Pocket Book ean contain
information of a particular or personal nature as
well as being a reference book of general facts.

The BOOk Itsel « The Pocket Book

* fsstrongly bound
in durable art. leather—deep red, richly grained,
and embossed in gold. The book mensures approx-
imately 6% x 4 inches, and has rounded corners,
so that it is in the truest sense of the word a
pocket book. The paper has been specially
chosen to give the minimum bulk consistent
with good printing, again making for convenience
in handling.

An Essential Everyday
Reference Book
Q
Handy, Practical, Up-to-date
©

The Klecirieal FEngineer Pocket Book can be olinired
from “all good mewragents und book-zellers at {6 sel, or in
eases of difficulty direct from the Pubiishers, Georye Newnes,
Ltd., Book Dept., Tower House, Southampton Strect, Strand,

London, W.C.2, al 3/8 pest frce.
NEWNES : LONDON

PRACTICAL -AND AMATEUR WIRELESS

MISCELLANEOUS

IFTY TESTED WIRELESS CIRCUITS, by F. J.
Camm, 25, 6d.—7This handbook contains every
modern circnit complete with instrugtions for assem-
bling, component values, anpd notes on operation.
Onjtainable at all Booksellem and Newsagents.—
Ceorge Newnes, Ltd., Tower House, Southampton
Street, Strand, London, w.C.2.

ERPLEXITIES and TANTALISERS.—'* The
Strand Problem Book'™ is the finest collection of
puzzles of all kinds ever assembled, mathematical,
weographical, literary—acrostics and codes, by W. T.
Williams (Tantalus) and G. H. Savage. Only 2s. 6d.
net from all Booksellers.—Qeorge Newnes, Ltd.,
'{;oxéer House, Southampton Street, Strand, London

VERYMAN'S WIRELESS BOOK, by F. J. Camm,
3s. 6d. net. An invaluable book of reference,
explaining the operation, upkeep and overbaul of all
types of wireless receiver. 200 itlustrations. From
all Booksellers and Newsagents.—George Newnes,
l.td., Tower House, South'\mpton Strect, Strand,
London, w.C2.

ELEVISION.—Newnes Television and Short-
wave Handbook, by F, J. Camm, deals authori-
tatively with Scanning Systems, (Drams, Mirror
Serews, Discs, etc.), Neon Lanips, The Cathode-Ray,
Oscillograph.  Wow to build Short-wave and Ultra:
short-wave Receivers. Fully illustrated, 3s. 6d. net.
From your bookseller.—George Newnes, Ltd., Tower
House, Southampton Street, Strnnd London, w.C2

LME# S T

STILL . THE BEST. ALL-WAVE
BATTERY SET ON THE MARKET

FREE with every order—-full instructions for building.
Al components  ws  specifieds by Mr. Scott-Tagrarct.
Careful'y packed in ®tronZ carton and seut post free.

Any part supplied separately.

ws=]p * Designer’ KIT ¢C?;
ABSOLUTELY Cash 55/15/3 or

COMPLETE 1 o /
with ALL COILS, VALVES, OBDER
and 11 mouthly

D EE&(ETVREARS b i payments of 10/7.

1RS=}» W.B.Senior STENTORIAN 38S.
2/5

SHll the finest Permerent Magnet Unit on the Market.
with order ‘and 11 mwonthly payments of 4/-. Cash 42/-

sZh AVOMINOR
e TEST METER

teen  testing  in- 5/-—

HE PRACTICAL MOTORIST'S ENCYCLOP.E-
DIA, by F. J. Camm, 3s. 6d. net. A lucid
exposition of the prineciples, upkeep and repair of
every part of the car. 442 iltustrations. From book-
seliers everywhere.—George Newnes, Ltd., Tower
House. Southampton Street, Strand, London, W.C.2.

strowents in  one.
tance with ease and
Accuracy, In hand- with crder and
¥ some case with
8.
and testing prods, Cash price 45/~
UNIVERSAL AVOMETER.—Cash price £510s.; or 10/~
with erder and 1 mzmthlv rasments of 10/-.
ORDERS DELIVERED BY RETURN OF POST.
We can guarantee such prompt delivery only Lecause
we carry large stocks and, Leine placed so favourahly,

Meaqures  Current,
1 monthly
jeads, Interchange-
-
we are able to secnrc- n.nyuuntz Radio or Elm'trlml

Voltage and Resis-
payments  of
able crocodile clips
———__CASH or C.O0.D.

MCCARTHY CHASSIS
OUR SPECIALITY —
ALWAY3 IN STOCK.

This unique HandbLook
shows the easy \vay to
secure A . M.I.C.

A.M.I.Mech.E., Aamznn,

AMI.A.E, I.W.T.,
A M.IRE., nnd mmxlm guaijfiea-
tions. WE GUABANTEE—‘ PASS-NO

FEE.” Detalls are given of o\er 150 Diplonia

Courses fn all branches of Civil, Megh., Elec.,

Motor, Aero, Radio and Television En-

gineenng, Building, Government Employ-

ment, etc. Write for this enlightening Handbook
to-day FREE and post free,

British Institute of Engineering Technology,

All makes of

VALVES

in stoclk.
Write for term>.

1 [
YERY offer s
Fully Gnaracteed ;

Sent Carrisge Paid ;

Available for Imme-
dnte Delivery ;

the Best and

E.C
Phone: NATIONAI. 6828 9.

Lowest Terms.

409, Shakespeare House. 17, 18, 19. Stratford Pl,, W.1

FREE ADVICE BUREAU

COUPON

This coupon is avatlable until April 9th,
1038, and must accompany all Queries and
Wrinkles,

PRACTICAL AND AMATEUR WIRELESS,
2/4/33.

49158 0 70 0020 20 03 48 15 e
- oer B 01 B 0+ S ae e @ B s 0. 01

This Book Ensures Perfect Radio Reception
in Every Home—

RADIO UPKEEP
AND REPAIRS FOR
AMATEURS
Py Avrrep T, Witts, AMLE.E.
Now in §ts Third Edition.

Keep your set up to the highest pitch of perfection.
This book forradiolisteners shows youexactiy how
to deal with all breakdowns and imper- 5/

fections in your set and its components. * net. ||

A very useful and instructive book . .
essenlially praciical”” WORLD RADIO.

Order from a bookseller or
PITMAN, Parker St., Kingsway, Londen, W.C.2

ADVERTISEMENT ' INDEX

Page
Automotic Coil Winder and Electrical Equipment

0., Lid. o over ii
British Institute of Englnecrmu Technology Cover iii
British Mechanical Produclxons, Ltd. e .. 81
Electradix Radios >, 3 55 20 ]
Exit b ow .. Cover iii
Heayberd F C & Co e s 9% S |
London Radio Supply Co. .. o ++  Cover iii
McCarthy -Radio, Ltd. - Ve «o  Cover iii
M.P.R. Electrical Co. .. % o .. Cover iii
New Times Sales Co. =3 5 old o
Peto-Scott Co., Ltd, .. o) - e wi B
Pitman .. oo o & +o Cover iii
Premier Supply Slorcs o 84
Varley .. B o =4 - o )

"EXIT" scoarator

AMAZING RADIO GADGET. CUT3
OUT URWANTED STATIONS.
No more * three programmes ot
once.”
No lgss of signal strength.
No tiresome sdjnstments.
Does nwny with aerial xl requind

SPECIA
TRIAL OFFEB 1/6 POST FREE
'EXIT * 11, New Station
Straet.’ Leeds, 1

EARN EXTRA MONEY Watt: "% 216 " Anpiiter

Daaces, Socials, ete. Oomplele with ane vae- loln P.M. Bpea-
ker, and_Volume Con- 2

trol, W.Il reproduice

[+

When writing to Advertisers
please mention
“Practical and Amateur Wireless”,

at full band strength.
Ready for connecting to
pick-up or Microphone.
Price  £83(7/0 or
monthly. Other
models from 45/ Fnll partienlars from M.P.B Eleetrical Co..
252, Vietoria.Road, Romford. Ezsex.
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EXPADVENTURE
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1 DIES.,  After the Painting oy
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RTNIGHTLY PARTS

PUBLICATION

PLETED IN ABOUT 32 FO

E NEWNES

DRAMATIC ADVENTURES
OF THE WORLD'S EX-
PLORERS

In Greenland, North
America, to the North and
South Poles, in China, Tibet,
Australia and New Zealand,
to Central Asia, Lhasa,
Malaya, the Desert of
Arabia, the New Hebrides,
Amazon Basin, Sinai,
Borneo, Afghanistan, Abys-
sinia, Libyan Desert, Lake
Tsana, N.W. Frontier, in
tropical Africa, Brazil, to the
Klondike and Mount Ever-
est—all the explorations by
land, sea and air from the
earliest times to the present
day.

Profusely Illustrated with
PHOTOGRAPHS, PAINT-
INGS AND MAPS OF THE
AREAS EXPLORED.

HE epic narratives of exploration throughout the world make
most fascinating reading—and the whole stirring story is being
told for the first time in this Great New Part Work. Edited by

Sir Percy Sykes, K.C.L.E., C,B., C.M.G., Gold Medallist of the Royal
Geographical Society and an outstanding authority on travel, THE
STORY OF EXPLORATION AND ADVENTURE is assured of
authenticity and will undoubtedly become the standard work on this
enthralling subject.

Written by Famous Men and Women Explorers

Wherever possible, the contributors are the very men and women
who have taken part in the expeditions, Among the authorities
writing for the work are Sir Leonard Woolley, Rosita Forbes, J. N. L.
Baker, Lt.-Col. Blacker, Evelyn Cheesman, Sir Denison Ross,
Bertram Thomas, Sir William Gowers, Dr., Hamilton Rice, Capt.
Kingdon-Ward, Sir Chas. Close, Hans Helfritz, Lady Hosie,
Viscount Kelburn, Dr. H. R. Mill and J. A. Williamson.

Beautiful Photographic Sections and Colour

Plate in Every Part Throughout the Work

Part 1 onsale March 31st at all Newsagentsand Bookstalls, 1/., or by post
1/23d. fromr The Publisher, George Newnes, Ltd., Tower House,

Southampton Strect, Strand, London, W.C.2.

April 2nd, 1938 1

DARD WORK | W
Wonderful
NEW PART

WORK
AR Y

The First
Complete
Record of
Man’s
Stirring
Travels
T hroughout
The World

| PART

i

ON SALE
THURSDAY,
MIARCH 31°

George Newnes, Lid.

% —Pnbllshed every \\_Iednesday by Georagk NEwNES, LiwmiTep, Tower House, Southampton Street, Strand, london, W.C.2, and Printed fn Enzland‘by

THE NEWNES & PearsoN PriNTING Co., LTD., Exmoor Stréet, London; W.10. Sole Agents for Australia and New Zealand : GORDON & Gotea, LTp. - South

Airica: CENTRAL NEWS AGENOY, LTD.

Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per anpum; 3ix

months, 8s. 101. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post,
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| AND HOW TO MAKE THEM by FJCAMM. 2/8. by post 2/10

GEORGE NEWNES, LTD, Tower House, Southampton $t, Strand. LONDON, WC2
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CREAT SUCCESS

W Popular Air Weekly

: S TS g HOUSANDS of enthusiasts

-.'; CAMY K} -:'# 191 .14 F— all over the country are
i talking about ‘**FLYING."

‘ " Since No. | made its appear-
ance a few days ago the de-
mand for this new popular
alr weekly has been amazing.
"““FLYING '" has achieved
this great success because it
presents enthusiastic non-
ie technical reading—anzir
b pageant of the world in every
; issue.  With its stirring
! air fiction, true adventures

EVERY PRIy
APRIL W 19LB 3 I

of Service and Civil pilots
and the pioneers of flight,
‘ its ““ inside *’ information on
. qk all that is new in flying, and
:
{

profuse illustrations, it satis-
1 fies the very keenest desire
e for aerial knowledge.

i Contents of this week’s “ FLYING ** include:

i WHY | TOOK Uf GLIDING

By Amy Johnson

i The greatest of all women flyers describes the

exhilavatine sensation of motorless Bight.

She says, *“ This is real flying—the next best
thing to graduating as an angel.”

{ i THE STORY OF THE
i ! BALLOON BUSTERS
Hiilill By John C. Hook
é ‘ The thrilling careers of war<time *‘aces ™ who
won fame by thrilting dog-fights and destroying
observation balloons.

“ON TIME”
"‘ 8y William Courtenay

A short story for the air-minded of a man who flew

from London to New York and saved his

business reputation by snatching five hours {rom
the clock!

ORDER (T -
REGULARLY ' FLYING FOR EVERYBODY

By Captain Duncan Davis
{Managing Director, Brooklands Flying Club)
D. | ALSO
THE BIOGRAPHY OF A PETROL MODE].
POTTED HISTORIES OF RAF. SQUAD-

RONS (No. 2).

LATEST " INSIDE " NEWS AND GOSSIP
EVERY FROM AVIATION CIRCLES.

*MURDER BY AIR,” A THRILLING

Of all Newsagents and Bookstalls, or by post 4d.
from The Publisher, George Newnes, Ltd., Tower FRIDAY SERIAL STORY

Y adon, W.C.2 an
House, Southampton Street, Strand, Londo SPECIAL PHOTOGRAVURE SUPPLEMENT.

Gearys Newnes, LUd. ] O A I PR Tk = e e
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See
—paqe

W. J. Delaney, H. J. Barton Chapple, Wh.8ch.,
B.Sc., A.M.L.E.E., Frank Preston.

Technical Staff:

ROUND #e¢ WORL

Automatic Tuning
HE increasing popularity of nutomatlc
tuningis evndent from the nunber of
firms who are now developing apparatus
for the purpose, or complete receivers in
which the antomatic-tuning device is incor-
porated.  Details are slowly coming to
hand from the varions manufacturers
showing how they are utilising theidea, and
in this issue we add to the details which we
have already published on the subject.
There is an intensely interesting field of
experiment opened up by this new develop-
ment, and we have already given details for
Luilding apparatus in which the automatic
tun'ng may beintroduced. In thisissue we
give some more details of the commercial
push-button or automatic tuning devices,
and in addition we give constructional
details of a simple device which may be
fitted to any rcceiver to enable a number of
stations to be tuned by means of a dial
similar to the telephone dial now in common
use. The apparatus is capable of modi-
fication to cnable various forms of auto-
matic tuning to be incorporated, and this,
in conjunction with the other article on
automatic tuning, willundoubted!y prove of
interest to amateurs who are keen on try-
ing out the latest form of tuning system.

Glasgow Exhibition

LANS are being made to broadcast from
the Glasgow Exhibition, and the broad-
casts, it is hoped, will include microphone
tours and feature programmnies, some of
which will be devised to indicate the growth
of Radio both from a point of view of science
and of home:entertainment.

Bristol Radio Show

HE cighth consecutive Bristol Radio

Exhibition will be held from September

7th to 17th. The venue is the Coliseum,

Bristol, and full details concerning t his show

may beobtained from the assistant secretary

of the exhibition, 69, Old Markct Street,
Bristol.

Television News Bulletins

OLLOWING the recent appeal by the
B.B.C. the majority of listeners appear

to regard the news bulletins as of some
importance, and accordingly the 9 o’clock
news, normally radiated on the sound pro-
grammes of the B.B.C.. is included at the

end of the television programme. A *“still”
caption or picture is projected whilst the
news is read, and important items received
after the normal “ third news ”” are added at
the discretion of the television announcer.

Crystal Sets and A.R.P.

ANY firms are now specialising in
small erystal sets suitable for use
under air-raid conditions. The receivers
are being known as * A.R.P.” sets, and it is
important to remembker that these will
enable news bulletins and other announce-
ments to be heard in spitc of the failure of

S SRR Y

i
5

_#%@%”Fé
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An Auato Dial Selector
Transmitting Topics
On Your Wavelength
Short-wave Section
Readers’ Wrinkles
Push-Button Tuning
Tracing Modulation Hum. .
Practical Television . 100
British
Listeners’ Club
Readers’ Letters

et
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R
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Long - Distance

. 101
. 106

Queries and Enquiries . 107

other forms of communication, zuch as
telephones, ete.

Ideal Home Exhibition

HE wireless constructor, amateur
engineer, motorist and handyman
should see the continuous demonstrations
of soldering with the Solon electric solder-
ing iron, which form the chief attraction on
Henley’s stand (No. 223, Main Hall Gallery)
at the Ideal Home Exhibition.
Solon resin cored solder is also exhibited,
and the remainder of the display space is
devoted-to Solon electric wafflers.

D of WIRELESS

‘Racing Broadcasts

FOR the first tie, the Two Thousand

Guineas, famous Newmarket Spring
Classic for three-year-olds, will be broadecast
on April 27th in the Regional programme.
This race is a prelude to the Derby to be
broadcast on June 1st.

Peak Day Broadcasts

AI’RIL 30th is regarded as a peak day
from the outside broadeast point of
view. On that day the B.B.C. will velay
the Cup Final and the opening of the
Cricket season, and in the evening a relay

will be taken' of the Royal Academy
Banquet.

Band Queries

OLLOWING some recent brass band
broadcasts in the Midland programmes,
listeners were asked to send in questions
regarding the composition of brass bands,
theirtraining, conducting, and other details.
The fivst batch of questions received will be
answered on April 11th by Denis Wright,
a well-known adjudicator and composer.
Where illustrations are needed they will be
furnished by Munn and Felton’s band from
hettering.

Ecuador in the Log

HC2CW, Guayaquil (Ecuador), using the
slogan: Ondasdel Pacifico, has been recently
logged on 35.71 m. (8.41 me/s). The call,
given by a woman announcer, is made in
Spanish only, namely (phon :) ah-hay ‘say
doss say dooble-vay and is followed by three
chimes. Times of transmission would
appear to be from G.M.T. 00.00-04.30 on
weekdays, and on Sundays from 20.30.
23.00. The studio opens and closes with the
playing of thc National Anthem (Sangre
Ecuadoriana). Address: Casilla Posta),
1166, Guayaquil, Ilcuador (South America).

W2XE, Wayne, Alters its Schedule

On 13.94 m. (21.52 me/s) from G.M.T.
12.30-18.00; on 19.65 m. (15.27 me/s) from
18.00-22.30. On Saturdays and Sundays,
instead of 25.36 m. (11.83 me/s) the 19.65
m. (15.27 me/s) channel is used from G.M.T.
19.30-23.30 and from G.M.T. 04.00-05.00.
W2XE now returns to its old frequency
of 6.12 me/s (49.02 m.).
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ROUND the WORLD of WIRELESS (Continued)

France’s National Transmitter
RENCH papers report that the super-
power station which is in course of being
installed at Mehun-sur-Yevre, and destined
to replace Radio Paris as the French
National long-wave transmitter, will carry
out its initial tests in June.

Increase in Indian Listeners
ACCORDING to a recent report in The
Indian Listener,

the number of
wireless licences
issued in India at
the end of 1937 was
50,680, an increase
of nearly 13,000
over the previons
year. Considering
India’s huge popu-
lation, this number
is very small, and
indicates that only
about one person in
10,000 has a wireless
receiver.

“ Summer - Time
on the Conti-

nent

EADERS should
note that in
France and Belgium,
official Summer-
Time this year began
during the early
hours of March 27th.
Great Britain will not
change over to
Summer-Time _tjll
the early morning of

April 10th.

Austrian Broad-

casting
lT is reported that Radio Vienna is now a
German Regional station, and is to be
a lbrfzmch of the Reichs-Rundfunk-Gesell-
schaft.

Grand National Broadcast in Arabic

RABS who tuned in to Daventry on
Friday, March 25th, heard an eyc-
witness description of the Gxand National
given in their own language by Mr. Aziz
Rifaat, a member of the Arabic staff of
the B.B.C. Mr. Rifaat spoke from the
Grand Stand, and his talk was electrically
recorded for reproduction in the Atabic
programme.

The connection between English racing
and the Arab countries is not as remote as
might be thought! Arab horses figure in
the pedigree of the aristocracy of English
racing stock, and fresh blood from Arabia
has at various times been imported. Horse
and camel races have been known in Arabia
since the beginning of history, and the
Arabic language has a number of pic-
turesque words for horses ‘‘ placed ™’ in a
race, instead! of the colourless numerals
used in this country

U.S.A. All Out for Super-power
Stations
N view of the success achicved by the
500-kilowatt WLW, Cincinnati (Ohio),
medium'- wave broadcaster, it is now
revealed in a report recently published by
the Fedcral Communications Commission
that 15 other stations have lodged applica-

gram, whnle resting from making

INTERESTING and TOPICAL
NEWS ‘and NOTES

Lu-u-(

tions to use the same power. They are:
WZJ, Boundbrook (N.J.) ; WGY, Schenec-
tady (N.Y.); WOR, Neward (N.J.);
‘WHO, Des Moines (Iowa) ; WGN, Chicago

Diana Churchill, the well-known film actress, iries out a new record on a Marconiphone radio-

“ Lover's Knot,”
being produced at Elstrec.

(T11.); KDKA, East Pittsburgh (Pa.);
KSL. Salt Lake City (Utah); KFI and

KNX, Los Angeles (Cal.); WSB, Atlanta
(Ga.); WSM, Nashville (Tenn.); WJR,

SDLVE THIS!

PROBLEM No. 290.

Smithies decided that he could obtain
greater volume from his two-valve short-
wave set by coupling it te his A.C. mainsg
superhet (hrondcast receiver), Accordingly,
$ he connected the ‘plione terminals on the
short-wave set to the pick-up terminals of
the superhet, but instead of obtaining greater
volume he could get no signals of any kind,
Why was this ? Three books will be awarded
for the first three correct solutions opened.
Address your euvelopes to The Editor,
! PRACTICAL, AND AMATEUR WIRELESS, Geo.
Newnes, Ltd., Tower House, Southampton
Streat, Strand London, W.C.2. Envelopes
must be nnrl\cd Problem No. 280 in the to
left-hand coruer and must he posted to reac
this office not later than the first post on
Monday, April 11th, 1933,

eene

o samrue

Solution to Problem No. 289.

When a simple autodyne converter is used all
stations will be heard at two settings, corresponding to
the difference in frequency both above and below
the station settmg Thus Rodgers was wasting his
time in endeavouring to cut out one of the stations.

The following three readers successfully *solved
Problem No. 288, and books have accordingly been
forwarded tothem : D. H. McAllister, 3, Perey Avenue,
Cullercoats, Northumberland ; R. J. Toszell, 3, High
Grove, Sunbury Hill, Torquay : A. Forbes, Queensway
Lambeq, Lisburn, N.

prEr-

Treland.

an Associated British Pictures film now

Detroit (Mich.); WOAI, San Antonio
(Texas) ; VVHAB Louisville (Ken.); and
WBZ, Boston (Mass.) ; in fact, most of the
stations at present working on 50 kilowatts.
If the new Boyle Bill, which is shortly to be
presented to the Senate, becomes law.
each of these transmitters will be liable to
an annual tax of 1} million dollars, an
aggregate sum which would prove a
welcome additional revenue to the U.S.A.
Exchequer.

Cabaret
Torqua
ANCE Cabaret
from the Grand
Hotel, Torquay, on
April 16th, will in-
clude : Marriott Edgar,
‘““in original Lan-
cashire monologues »’ ;
Erncst Shannon,
*“ Radio Diversions ’;
Sylvia Welling,
‘““musical - comedy
star’’; and dancing
to Harry Evans and
his Dance Band, with
Reg. Mitchell and
Freddie Noakés.

from

Swiss| Television
Appeal
LEADING Swiss
radio journal is
appcaling to all
listeners in Switzer-
land to make donations
to a fund for the con-
struction of a Swiss
television transmitter.
The cost of building
the transmitter is
estunated to bhe ap-
proxlmately £6,000.
It is hoped to have
the equipment ready for operation at the
Swiss National Exhibition of 1939.

A Paul Temple Thriller

THE second of the eight episodes in the

serial thriller entitled ‘ Send for
Paul Temple ” will be heard on Apnl 14th,
and will be repeated on April 16th in the
lunch-hour. This thriller is by Francis
Durbridge, the well-known Midland radio
play wright, and deals with a series of jewel
robberies in the Midlands which are solved
by Paul Temple, detective. The title of
episode two is ‘‘ Room Seven.”

“Let’s Celebrate ”

ITH the above title, a new 15-minute
programme scheduled for thrice
weekly, and featuring some of America’s
leading radio acts, will make its debut over
WLW (428 m.) the Nation’s Station, on
Tuesday, April 26th. The programme will
be heard at 6.30 p.m., EST, Tuesdays,
Thursdays and Saturdays

Booked for a run of six months, *“ Let's
Celebrate ” will present Martin Block,
famed in New York for his gift of ‘““ad
libbing,” and for his spontaneity and sense
of humour, as master of ceremomics. Such
stars as the Pickens Sisters, the Royalists,
the Eton Boys and the Melodeers Quartet
will be heard from time to time.

Also scheduled as guests will be John
Gart, accordionist, and LecSullivan, singing
hit tunes ; 5 Joe Rmes and his orchestra wnll
furnish the musical background.
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An Auto_dial Selector

In this Article Constructional Details of an Interesting Unit are Given

HE mechanism herein described was
designed for the control of six
stations, which was considered a

happy medium for the average receiver
incorporating this type of movement.
Superhets, and receivers with 2 number
of tuned H.F. stages would, of course,

require provisional contacting for each
stage, including that of the oscillator
gection, but if so required, two sets of
contacts, for example, could be made for

METHOD OF CLAMPING
TO SPINDLE CLOCK SPRINGS RsieRs2

CENTRALLY CLAMPED TO
TUBE AS FOR SPINDLE.

BRASS TUBE
o
DIAL SPINDLE
THIS SCREW 1S LOMGER AND
CLAMPS EBONITE ROD TO TUBE
BRACKET CHASSIS

Fig. 2—This diagram shows how the relurn
spring is mounted on the spindle

automatically operating two tuned circuits,
modification being arranged to permit the
function under the one dial.

Locator Mechanism
Referring to Fig. 1, it will be seen that a
pawl and ratchet movement forms the
locator mechanism, the restoration of both
the dial and the cam being effected by two
clock springs. The action of this movement
will be detailed later. The choice of the
individual pairs of contacts is arranged by
utilising cheese headed screws so spaced
on the ebonite cam that for each hole on
the dial a screw head engages with the
correzponding bottom spring of the requived
- pair of contacts, causing these contacts to

Fig. 1.—A general view of the
complete mechanism.

“make,” thus completing a circuit for
introducing that extra capacity across the
normal tuning condenscr for alteration of
the wavelength.

The ‘cam assembly is mounted: on a brass
tube through which passes the dial spindle ;
also on this tube is mounted the ratchet

wheel, whilst the
NAMES vpawl and back stop
INDICATED springs are fixed to
ON DISCS the aluminium Ings,
OF PAPER provided for in the
GLUED TO  design of the complete
PANEL  movement.

The cam tube is cut
sufficiently long to
protrude through the
end bracket  piece
to the extent of half
an inch, thus allowing
sufficient room - for
securing the restoring
"spring. The dial
spindle is likewise ex-
tended half an inch
beyond the end of the
tube for cleating the
end of the dial
restoring spring, as
illustrated in Fig. 2.

Chassis and Dial

The chassis and dial

PAWL € BACK STOP 18 constructed  of

N’ 16 S W.G. aluminium,
RELEASELRVRRTE and whilst it may be

possible for the con-
structor to make use
of various parts out
of the “ junk ” box, a
piece of aluminium
measuring 4 square inches will, however,
be required for the dial.

Reference to Fig. 4 will show the method
of marking out the dial. With the aid of a
pair of dividers, scribe a circle with a radius
of 2ins., with the point of the dividers in
the centre of the metal; then, with a
hack-saw, the corners of the sheet should
be cut away, and the remaining corners—
shown dotted—filed down smoothly.
Finally, use a piece of emery cloth
for removing all burrs and to obtain
a neat finish.. The finger holes are
formed as follows.

A circle I}in. radins should be
made with the divider point cen-
tralised on the dial, then a
straight edge should be placed L
across the exact centre, and a O),
line marked with a scriber; -*
next, and at right angles to*
the line, another line should .
be made intersecting at the .
centre, thus dividing the disc g
into four. With a protractor,
angles of 45 degrees should be
marked off with the scriber, as
shown, and at the six points of
intersection on ‘the circumference,
centre punch, drill, and then file the
six #in. holes, finishing off smoothly with
emery cloth, as these arc the finger holes.

Depending on the size of the dial
mounting disc “ A’ to be used, four holes
will have to be provided in the centre of

a2,

N,

the dial, but these are not illystrated in
Fig. 4 ; the approximate positioning can be
seen on referring to Fig. 1. The exact
radius of the fixing hole positions will, of
course, have to be ascertained by checking
the corresponding holes on the disc ““ A.”
A wheel from a well-known mechanical
toy served in the model illustrated, but the
rcader may devise certain improvements to
suit himself.

‘ Restoring ” Springs
Referring again to Fig. 1, it will be seen
that the ratchet B ”’is fitted, as previously

PAWL L DIAL

WHEEL TO WHICH
™ DIAL 15 CLAMPED.

RATCHET

BACK STOPAND
U INCIDENTALS NOT
SHOWN FOR CLARITY.
Fig. 3—The ratchet device  which provides the

“locator.”.

mentioned, on a length of brass tubing
through which passes the spindle of the
dial. Fig. 2 shows clearly the method of
using two strong clock springs clamped to
aluminjum lugs and centrally secured to
the brass tube and spindle respectively,
this method meeting the requirements for
the two restoring springs RS1 and RS2.
Owing to the difficulty in drilling clock
springs the ends had to be cleated by
using the slotted lug principle, and this will
be understood on referring to Fig. 2.

A word or two on the operation of the
dial will show the reason for the lever “L.”
When a certain station is required a finger

(Contined overleaf)

"
. 34 DIAM.
. FINGER HOLES.

SHEET OF 16 5WG
ALUMINIUM
4ins. SQUARE.

Fig. 4~—How to mark out and cut the dial.
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(Continued from previous page)

is inserted in the required hole and the
dial is brought round to the finger stop, in
the same way as the operation of a telephone
dial; when the finger is withdrawn, the
dial returns, and the pawl engaging with
the ratchet, turns the ebonite cam cylinder
round, eventually causing the particular
pair of contacts to engage, and completing
the necessary circuit. - When another
station is required, the * pawl and back
stop ”’ release lever ““ L ”’ must be depressed,
and the ebonite cylinder restores to
normal under the controlof the spring RS2.
To ensure the restoration of the cylinder
to normal, a 6B.A. screw “Y” was let
into the side of the brass tube, and arranged
to engage with a 6B.A. screw let into the
side of the aluminium chassis, and the
spring tension of RS2 was checked to see
that not too violent a return is made.

Release Movement

The release lever movement is detailed
in Fig. 5, and it will be apparent that a
very simple action is necessary for the
operation of both pawl and back stop.

Provisionary holes must be made in the
front panel for letting in the dial clamp in
dise “A,”’ and for securing the lever
release brackets “ X1’ and * X2.” Old
condenser vane spacing washers will do
very well for keeping the movement away
from the rear of the front panel, and in

PRACTICAL AND AMATEUR WIRELESS

obtaining correct centering, although—
for clarity—these are not shown in the
illustration.

The movement (Fig. 1) was con-
structed entirely out of brass, and a spring
“M > was provided for restoring the back
stop after lever depression.
may be made from a strip of springy brass,
then drilled and screwed to the baseboard
or chassis, and finally bent over to engage
with the under section of the arm “ P.”

The pawl and back stop springs may
similarly be made from strip brass or
phosphor-bronze.

N BT}
£

Contact Strips

The contact nest is easilyq
constructed, consisting only of i
three strips of ebonite drilled
6B.A. clearance for the contact
fixing screws. These screws
must be insulated from the
contact pieces, and short lengths
of ebonite bushing will be
required here. -

The chassis, in the model deseribed, was
made to provide two bent-over strips on to
which the contact assembly could be
secured by the two end fixing screws;
this was done by drilling and tapping
6B.A. two holes in these bent-over portions.
The contacts were made of phosphor-
bronze and measure approximately 1}in.
by in. with }in. long solder tags.

The setting o}the 4B.A. contact operating

This spring .

BRASS LEVER ARM
SOLDERED TO SPIND!
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screws had to be accomplished after the
whole assembly had been made up, and by
marking the relative. positions with a

PAWL
Syl il
Fowexeu-rr. ' DISC A'CLAMPING
HOLE

RASS

SOLD
TO SPINDLE  ALUMINIUM

% DIA" (INTERNAL
DA SowERuAy

Fig. 5—Delails of the release

mechanism.

seribing tool, the holes were drilied and
tapped in the ebonite, corresponding to
each position given by the cam movement.
when each finger hole was used.

The whole movement is secured to the
baseboard of a receiver or in a separate
unit, box by fixing serews through the base
of the ‘“ auto >’ chassis. After completion,
it is advisable to lubricate the movement,
and light sewing machine oil, or vaseline
will be suitable for the purpose.

The Earth Connection

And How it Functions in Conjunction with a Radio Receiver

N the early days of the crystal receiver
it was both customary and necessary
to connect one end of the apparatus

to an aerial, and the other end to earth.
In the course of time, aerials-as they were
then known have been dispensed with,
but. the importance of a good earth has
recently come to the fore. The battery
set is fast giving place to the mains set;
unshielded coils set at eritical angles have
given place to screened coils, but the
necessity of the earth connection has
remained unchallenged, and in fact with
the advent of more sensitive receivers the
necessity of earthing mains, filters, chassis,
loudspeakers, etc., has bccome more and
more apparent.

Curing Instability

When a receiver is unstable, in nine
cases out of ten it is cured by tying down
something to earth. In the laboratory
it is customary as a matter of routine to
earth everything, as by this means inter-
action, instability, and most other troubles
are killed before they arise.

The earth has become such an integral
part of radio and everything to do with
it, that it is doubtful if one in a thousand
has ever bothered to consider how the
connection of a piece of the apparatus to
a poker stuck in a flower bed can bring
about such a profound influence. It would
almost seem as if the earth were some
mystically-endowed, bottomless electrical
void with an inherent greediness for
electrons.

For the purpose of describing the
““ garth,” it is necessary to split it into two
headings: (A) the earth as part of the

aerial/fearth system for collecting radio
waves, and (B) as a device for holding any
contacting material in an electrically dead
state. The function of this connection
under the heading (A) is very easily dealt
with by describing the earth as a con-
nection to a body that iselectrically different
from the aerial. It will be appreciated that
the initial step in the functioning of any
normal wireless receiver is the high-
frequency voltage existing across the aevial
coil, and as the aerial is connected to one
end, it is desirable that- the other end
should be connected to somethingelectrically
dissimilar, as any H.F. voltage pick-up at
the end of the coil remote from the aerial
would reduce the efficiency of the
aerial.

Acting As a Counterpoise

Under the heading (B) the function of
the earth connection can be most readily
understood by regarding it as a means of
making connection to a body of unlimited
size and zero potential, that can take up
or deliver any number of electrons required
without altering its own potential. It is,
in fact, a counterpoise
characteristics. Alternatively, the idea of
earthing, say, the chassis, may be looked
upon as connecting together the chassis
and a body so vast that the minnte but
troublesome currents in the former are
completely lost, and no more harmful in
their particular sphere. A useful analogy
can be taken from a wineglass of water
in which has been dissolved a fatal dose of
arsenic. As long as the poison is isolated
in the wineglass, it is a serious matter,
but if the poison be shared betwecen the

without any.

wineglass and the Atlantic Ocean, its
presence may be completely forgotten.

Hand Capacity

The use of earth connections as a means
of avoiding hand-capacity is not as fully
understood as it should be. Such a
connection merely ensures that the object
likely to be affected is at the same potential
as the hand. The mere connection to
earth does not in itself stop hand-capacity,
but does so by virtue of the fact that the
hand—and for that matter, the whole
body—is also at -earth potential; it also
completely stops capacity coupling between
the hand and the components, wires, etc.,
behind the screen.

THE WIRELESS
CONSTRUCTOR’S

ENCYCLOPAEDIA

By F. J. CAMM || &th , :
(Editor of * Practical || Edition ¢/ =
and Amateur Wireless”) net. ¥
Wireless Construction, Terms, ?
and Definitions explained and
illustrated in concise, clear
language. ;
From all Booksellers, or by past 5/6 from

George Newnes, Ltd., Tower House, South-
ampton Street, Strand, London, W.C.2.

L
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10-watt

N the sixth article of this series, Fig. 3
showed the graphical representation of

‘a train of continuous waves which, it
was decided, had to be broken up into long
and short trains to enable information to
be conveyed by means of the Morse Code.
Some simple keying arrangements were also
shown, so let us see what happens to the
continnous waves when the key is operated.

If the letter “ B ”’ is to be sent the train
has to be interrupted so that a ‘dash”™
and two * dots ” are radiated, and the best
way to indicate this is as shown in Fig. 1.
The wave-form is no longer symmetrical ;
itrises from the baseline to maximum value
and remains constant until the circuit is
broken by the key being opened, when it
dies down again to zero. The procedure is
repeated for the * dot,” but the period of
maximum current is not of the same
duration ; in fact, it is, or should be, exactly
one-third of that of a * dash.”

The new wave-form is denoted by the
dotted line which represents what is known
as the ‘‘ modulation envelope,” and it is
particularly important for the * envelope ”
to conform to certain standards if perfect
transmission is to be obtained.

SHARP CUT OFF
/

Filters, and Details of the

Dealt with in this Article
By L. ORMOND SPARKS

Transmitter are

even though their receivers might be tuned
to a wavelength very remote from that of
the Morse signals. The interference will
take the form of clicks corresponding to the
key movement, therefore it is particularly

included it is still necessary to pay a good
deal of attention to the complete keying
system, as nothing is worse than bad morse
transmission, ignoring for one moment
bad ’phone modulation which we will deal
with later.

One of the most simple filters is shown in
Fig. 4, where L represents a good make of
L.F. choke, R a resistance, C a fixed con-
denser, and K the key.

It is assumed that the key is inserted in
the plate circuit, i.e., H.T. positive lead, as
that is about one of the most troublesome
arrangements so far as * click ’ generation
and elimination is concerned. It will be
appreciated that the higher the current
atross the key, the greater the possibility
of trouble being experienced, therefore the
keying circuits mentioned in the previous
article have this point in their favour, apart
from the question of safety.

The complete anode keying circuit is
shown in Fig. 5, and it will be appreciated
that if the key is opened and closed—with-
out the filter circuit—violent surges are
bound to be created, especially if reasonable
power is being used, and, among other
things, sparking at the key contracts will
take place. An L.F. choke has the property
of opposing sudden current changes, and

% Fig. 1.— Showing
the new formation of
the wave-train when

letter

UU ‘JnUl l, U key is Ope.):aée‘('i' for

this property, together with that of a

} DOT
r—DASH "1 = l<—
d A '

! i Y S
i ﬂ"‘n‘ e ﬂ"n-
R LY [

N MODuLATlO;:
ENVELOPE

desirable to sce that such.conditions are not
allowed to exist.

Another form of * envelope > distortion
is shown in Fig. 3. It will be seen that in
that example ‘‘ peaks’” are present each
time the key is closed, and this is a condition
which should also be avoided. It can be
caused by poor regulation of the high-
tension and unsatisfactory keying arrange-
ments.

=3

/|

000000 =

|
\

Fig. 2.—A dis:orted wave-form caused by sharp cut-off*

or sudden break in power circuit.

For example, it is possible, with certain
operating. conditions, for the cufrent to
rise and fall oo quickly, with the result
that the *envelope’. will take up the
shape shown in Fig. 2. With such trans-
missions it is highly possible that interfer-
ence will be causéd to any nearby listcners,

-

PEAKS

o

—

c

Fig. 4.—A simple form of filter to prevent
keying clicks.

Filters

T6 climinate wave-form distortion, it is
usual to employ a simple circuit in con-
junction with the key, which acts as a filter,
and if correct values are selected, a high
standard of transmission can be obtained,
but even when~ such precautions are

Y

Tt

|

Fig. 3.—Another form of wave-form distortion
created by poor H.T. regulation.

7O
MODULARTOR

condenser and resistance, is used to seoure
the desired keying effect by embodying
it in the filter circuit.

When the key is closed, a certain amount
of energy is stored in the inductance and
the electro-magnetic field set up around
the choke. This is not instantaneous, as a
minute period of time is required to reach
maximum. Now when the key is next
opened, this stored energy will tend to
kick back, so to speak, into the circuit, and
if the current is of any reasonable value,
it will try to jump the open key contacts
or, in other words, it will cause sparking—
.one of the very things we are trying to
prevent. Luckily this little snag is not so
difficalt to overcome if use is made of the
characteristics of a condenser which, as
shown, is connected across the ‘contacts.
The actual value is not too critical, and
it is advisable to determine by experiment
the one most suited to individual require-
ments. 1

When the keyis closed C is short-circuited,
btit when the key is open the condenser will
be in a position to receive a charge which,
if allowed to discharge by closing the key,
would in itself again cause sparking across
the contacts. This little item has not been
overlooked, likewise the inclusion of the

(Continued on next rag?d)

Fig. 5.—The complete circuit
of key and filter when inserted
in the anode circuit.
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(Continuzd from previous page)

resistance *‘ R,”” which will tend to absorb
most of the energy so released.

While carrying out its operation, the
condenser actually prevents a sharp cut-off
of the power, and if reference is made to
the sharp corners of the ‘‘envelope’ of
Fig. 2 it will be appreciated that these
become nicely rounded oft by virtue of the
condenser.

With an A.A. rig and a suitable monitor,
many interesting experiments can
carried out to determine the efficiency of
keying and filter circuits.

The 10-watter

Considerable interest is being shown in
this transmitter, and many points are
being raised concerning the ultimate circuit.
Several readers are inclined to think that it
is a little too ambitious for an A.A. station,
and would like to see something less costly.
Well, I have tried to make it as flexible as
possible, but I will not forget their remarks
when considering future gear. If so desired,
there is nothing to prevent a constructor
stopping at the Tritet stage and cutting
out the final P.A., as quitc useful power can
be obtained from the 616, providing anode
modulation is used. The reason for this
will be explained later.

The Modulator

The circuit of the modulator is shown
in Fig. 6, where it will be seen that it is
petfectly straightforward and not costly to
construct. As mentioned before, it can be
modified to use American valves if price
has to be considered.

The point has already been raised : *“ Why
the three stages, surely that is not necessary-
for suppressor-grid modulation ? :

My answer to that is ** adaptability.”

I stressed that the first stage could be
looked upon as a ‘ head *’ amplifier for use
with a microphone of low sensitivity. The
input to the first and second stages can be
controlled by the potentiometers shown;
therefore, the actual input can be applied

PRACTICAL AND. AMATEUR WIRELESS

to either of these valves, and a control of
the ultimate output maintained.

The reserve provided by the circuit -

shown can prove extremely useful if one
contemp!at-es carrying out any experi-
ments with various forms of modulation.
The Layout

The actual layout is not really eritical.

April 9th, 1938

There is one point about which some
constructors may not be sure, and that is
the location of the microphone transformer.
Avoiding Hum

For compactness and convenience it would
be ideal to house the transformer on the
same shelf, but don’t do #. Even if the
component is well shrouded there is always

4+ HT
O
OUTPUT,
20,000 0 150000
2MFD
JACK
30,000 N
1F PENTODE
INPUT IS USED
: 05 MFD 4207
-5
G Y
15000,
1500
2MFD 25 MFD
I-omrn l
4 . d > HT-

&4
SOMFD

Fig. 6—The circuit of the modulator stage, fixed tone control being applied and a jack inserted
in the oulpul anods circuif for current indication.

Adopt the usual procedure of keeping grid,
anode and cathode wires and components
as remote—as regards interference—from
each other as possible, consistent with
short leads.

Solder all joints, use good components,
particularly condensers, and see that all
valves are operating under satisfactory
conditions. I mean by that, check up all
applied voltages and anode currents.

the possibility of hum being introduced if
it is anywhere within, say, four to five feet
of the mains transformer. I always make
a point of housing the'transformer, together
with its battery—using a transverse current
type—in a neat metal container fitted with
two terminal blocks and an ‘ on-off
switch, thus allowing it to be placed in a
remote position, using, of course, screened
cable for the connections.

) ) - ) G

NATIONAL (261.1 m. and 1,500 m.)
Wednesday, April 6th.—A  Symphony
. Concert.

Thursday, April Tth.—Concert Party pro-
gramme.

Friday, April 8th.—Snooker : A commen-
tary on the World Championship Final,
from Thurston’s Hall.

Saturday, April 9th.—Motor Racing : A

' y_on the B.R.D.C’s Empire
Trt)'gﬁy gaca,?rB’ﬁi‘Doningtmz Parks,

REGIONAL (342.1 m.)

Wednesday, April 6th.—We are not alone,
a play by James Hilton.

Thursday, April Tth.—Cotton, an account
of how the counlry’s greatest export
industry is managed.

Friday, April 8th—Varielty from
Theatre Royal, Worcester.

Saturday, April Oth.—Perth Thealre Com-
pany tn The Barretts of Wimpole Street.

MIDLAND (296.2 m.)
Wednesday, April 6th.—A vocal recital.
Thursday, April Tth.—Military Band
Congert.
! Friday, April 8th.—Send for Paul Temple !
A serial thriller ‘in eight episodes.
Episode 1.

the

——

Important Broadcasts of the Week

Saturday, April 9th.—Songs from the
American Songbag : choral programme.

WELSH (373.1 m.)

Wednesday, Aprii 6th.—Wanted—Mr.
Stuart, a short play by Arthur Watkyn.

Thursday, April Tth.—A programme of
music by Morfydd Owen..

Friday, April 8th.—The Tenth Annual
Cardiff Schools Musical Festival, from
the Lrill Hall, Cardiff.

Saturday, Apr%l Y1 =7Y Leiw Fach : The
Little Railway, a lalks feature.

WEST OF ENGLAND (285.7 m.)

Wednesday, April 6th,—Musical Mixture,
light programme.

Thursday, April Tth.—Instrumental pro-
gramume. :

Friday, April 8th.—The Maiden. Voyage
of the Steamship Great Western, Bristdl-
New York, April, 1838, feature pro-
gramme.

Saturday, April 9th.—Israel in Egypt
(Handel), from the Colston Hall, Bristol.

NORTHERN (449.1 m.)
Wednesday, April 6th.—Variely from the
Argyle Theatre, Birkenhead.

Thursday, April Tth.—Cotton, an accoun!
of how the couniry’s greatest export
mnduslry is managed.

Friday, April 8th—Variety from
Palace Thealre, Huddersfield.

Saturday, April 9h.—A running com-
mentary on the second half of the Rugby
League Match, Barrow v. Warrington,
Jrom Craven Park, Barrow-in-Furness.

SCOTTISH (391.1 m.)

Wednesday, April 6th.—Scoltish Dance
Music.

Thursday, April Tth.—Variety from the
Theatre Royal, Edinburgh.

Friday, Apri 8h~Thg Scottish Country :
Thé Crémarty Firth, an vmpression of the ¥
life of the district.

Saturday, April Yth.—Perth Theatre Com- 3
pany in The Barrelts of Wsimpole !
Street, a comedy by Rudolf Besier.

NORTHERN IRELAND (307.1 m.)

Wednesday, April 6th—Ulster Variely |
programme.

Thursday. April Tth.—Dr. O’Toole, a play
by J. B. Fagan.

Friday, April 8th—A Ballad Concert.

Saturday, April 9th.—Point-to-Point : A
running commentary on the Open Race
at the Meeting. of the County Down
Stag Hounds, from the Course at Bally-
haft, near Newtownards,

the

¢
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ON YOU

A Wise Reader

GT, of Birmingham, who tells

me that he is a genuine reader
from No. I, says that there seems
to be many other ‘ readers from
No. 1”7 who have looked through
all their back issues, and have never
‘found what they require, although
the information they seeck has
appeared only three or four weeks
before. He also asks me what hap-
pened to the two Scottish readers who
wrote an identical question some time
back, but whose replxes were returned
marked  notknown.” He suspects, of
course, that they are library readers,
who wait until the librarian is out
of the building and then steal the
coupon. Regarding my Quality set,
G. T. says that he cannot afford a
big outfit, but if he does build it he
will certainly adhere to the specifica-
tion. He is not going-to toy about
with junk parts, and then blame the
designer for bad results. Only the
best or specified parts are of any use to
him. One of his friends built the
Signet Two with junk parts, bought for
a tew shillings secondhand. It worked
just like any other dozen or so two-
valve sets, but when he bought the
speeified tuning condenser and put
. that in, he found stations at the
bottom and. top of the dial that
were not received before. He also
tells me that in his works one of the
voung ladies, in looking down the
sitwations vacant column of the
morning newspaper, stated that she
was going to apply for one of the
jobs which she said was at a tinned-
milk factory. Investigation showed
that the advertisement had been
inserted by a well-known firm of
condenser makers.

A Return to the Attack!
FEW issues ago I published a
letter regarding a reader who
wanted a Quality receiver for about
£L10. This reader returns to the attack
as follows :

“Do you know that I am the
bloke responsible for ¢ unknown
reader’s’ return from unconscious-
ness ?

“’Twas I who brought him back
to the land of the living, and what
thanks do I get for this kindly deed ?
Nix! He just falls over himself,
grabbing the pen and ink, and

IQ

AVELENGTH

B y Thermlon

proceeds to tell the world of the
bloke who wants—and expects, mind
you—a [£15 tuner, /1o amplifier,
and £5 speaker all for £10. I ask
you! Having revived a corpse it
turns round and dots you one.
And this, fellow workers, is gratitude !
I call it!'—well, next week—if I
have time to arrange the epithets in
proper sequence. Anyway, as a
diligent, enthusiastic and apprecia-
tive reader from No. 1 (Have you
heard that one?), I feel myself
above the necessary obligation of
replying to such a base insinuation.
Should I ‘expect’ £20 worth of radio
for £10? Archibald, C.N.! Asan
aforesaid D.E.A. reader, do I * want’
L20 for L10?—vell, ask me.

“ Never again do I revive the
unconscious.

“1 propose swotting up a few old
songs like ¢ Pal o’ Mine,” ¢ Mate o’
Mine,” ‘Love Me for Ever,’ etc.,
which I shalt sing beneath Mr. X’s
window. some night, accompanied
on the accordion or jews’ harp.
Seeing I have no voice worth men-
tioning—at least, I’'m told it’s un-
mentionable—the effect should be
O.K. at Rog, provided he keeps off
my D.X. work with old boots.

* Perhaps it would be better—
for me—if I kept out of range and
rigged up a super-quality amphﬁel
of about ‘ 100 watts pure distorted,’
using three sets of push-pull valves
in cascade with 1-8: transformer
coupling for each stage. Yes, ‘ 100
watts distorted > of ‘Love MNe for
Ever’ should go down well, especi-
ally if I couple up half a dozen old
tin-horned speakers. The jangling
effect of the tin horns could be
mistaken for the joy - bells ringing.
I think such a procedure would cause
Mr. X. more anguish of soul than
red-hot knives.

“You will note the further in-
gratitude of Mr. X. He has a fine

bout of side-splitting laughter, offers
to let you do a spot of side-splitting,
and yet classes the cause of his mirth
as an ‘ affliction.’

“ Yes, I think on second thoughts
it must be ‘200 watts distorted !’

¢ Ere this becomes a ream, 1 will
to bed—conscious !

The ¢ Wireless Constructor’s Encyclo-
padia >

HAT article in a recent issue on

the Romance of a Famous
Volume takes my mind back to the
early days of this journal. I was not
then serving it, but was well aware of
the quakings which rumours of a new
wireless weekly caused. The ¢ Wire-
less Constructor’s Encyclopzdia,”
you will remember, was published at
the same time as No. 1 of PracricaL
WireLEss and I obtainéd one of the
first editions. I was amazed at the
fact that in so short a time (the Editor
of P.W. wrote the book in six weeks !)
such a very complete treatise on
wireless arranged in alphabetical order
could be produced. There is no
other book to compare with The
“ Wireless Constructor’s Encyclo-
pxdia.” It not only tells you how to
make, how to test, but also it ex-
plains its own terminology ; with an
ordinary text book you may come
across a word which the book itself
does not explain, and which is prob-
ably too new to be in the current
dictionaries, but the Encyclopzdia,
however, explains all of the terms.
Thus, if in consulting the section on
mains receivers you come across the
term ¢ voltage doubler ’’ for the first
time in your life, you merely have to,
look up the term *“ voltage doubler
under the letter V. The latest edition
which I have before me contains a
complete list of wireless clubs, a list
of the wireless anniversaries and
important dates, international call-
signs, complete list of broadcasting
stations, short, medium and long;
sections on makmg coils, chokes and
transformers, tables of copper wire
data, wood-screw sizes, B.A. sizes,
decimal equivalents, metric equiva-
lents, accumulator charging data,
series of circuits, making mains
transformers, colour-code data, how
to test receivers, and so on and so on.
It is impossible to open a page
without finding some valuable item
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of interest. It is a work which you can
consult, and one which you can read ;
a book for the fireside hour in which
you can browse among its 396 highly
Interesting pages, and have on your
shelf ready to consult on almost every
branch of radio. My copy of the
6th edition will not leave my posses-
sion. Copies of it have been sold in
every country in the world. I advise
you to obtain one, and to every youth
who is considering. entering the wire-
less trade may I say that the volume
forms the most useful work which
such a beginner®could have.

In the Colonies
HE following extract from one of
our Colonial readers needs no
comment :

“1 expect I will call down upon
my head your wrath, when I say
as far as literature for the constructor
is concerned there are only a few
English journals -worth reading.
Mind you I am not presuming to judge
or express an opinion regarding how
far this contention applies to the British
Isles. 1 am satisfied that, taking
into consideration conditions there,
PracricAL AND AMATEUR WIRELESS,
at least, is a journal of outstanding
merit ; understand me, 1 am applying
now wireless literature to our own
peculiar conditions.”

A Car Radio Year
AM informed that car radio is due
for a big spurt during the coming
secason. This is the definite belief
of Philips Lamps, Limited, who have
just launched a big campaign to
popularise their MotoRadio. Their
conviction is supported by some very
interesting facts and figures, based on
past experience, which tend to show
that there are solid grounds for main-
taining that car radio is now a prac-
tical and widely welcomed addition
to the amenities of the modern motor-
car.

In the early days of the car radio
movement it miay have been true that
its appeal was limited to the wealthier
class of car owner. The ordinary
motorist, ‘it was said, either does not
want or cannot afford .car radio.
That the position to-day is very
different is shown by the following
analyses by horse-power and price of
cars equipped during the last six
months with Philips MotoRadio :

H.P. UA Price %
7 and 8 55 Upto f200 19
10and 12 43 £200-£500 74
13 - 20 g1 - Over f500 7
21 and over 16.5
Unspecified 4 100

100
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The Britannia Joint

A QUERIST recently came across this
lerm in  connection with aerial

design and asked what it meant. It is an

electrical term for a form of joining bare

copper wires which gives great strength

with certainty of low resistance—two
Jactors which are valuable in aerial design.
The two ends of the wires being joined are
thoroughly cleaned and laid side by side
Jor a distance of two inches or so. The
overlap is then wrapped with thin tinned
copper (or bare) wire, taking the binding
on to the single leads at each side of the
Joint. The joint Ts then smearved with flux
and thoroughly soldered, giving a very
efficient junction which will not give rise
lo trouble under all normal conditions,

The Lead-in

1 T appears that many listeners pay
rather oo much atlention o the

design of the acerial and ignore lhe

question of the lead-in. It is hopeless to
spend considerable time and thought on
the design of the aerial, only to destroy
all the advantages by taking the lead-in
through a hole in a metal window-frame
and then to run the wire round a wall for a
considerable distance. The set should be
Dlaced as close to ithe window as posstble,
the lead-in should be held rigidly at least
18 inches from the wall (so that it does
not sway wn the wind and give rise lo
erratic tuming effects) and when it enters
the house a low-capacity to earth should
be provided. Use a special lead-in tube
with air-spacing between the wall and
metallic portion, and regember that a
capacily connection using the glass of the
window as a dielectric will oflen prove
desirable 1o avoid drilling a wall or
window-frame.

Trimmers
IN making an all-wave receiver il is
tmportant 1o remember that the
rimmers fitled to e ganged condensers
(which are of standard iype) are not
needed, and if left on the condensers
the additional parallel capacily included
in the circuit may brevent the short-wave
section from functioning properly. The
makers of most all-wave units prouvide
irimmers on the coils and, therefore, the
trimmers on the gang condenser should be
completely dismantled.

WIRELESS  CONSTRUCTOR'S
ENCYCLOPADIA
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It is interesting to note that neither
the size nor the age of a car is appar-
ently any bar to the installation of car
radio.  Philips fitting stations have
successfully installed = MotoRadio
in the smallest car on the road—a
500 c.c. Fiat, while the oldest car they
have equipped was a 20 h.p. Daimler
which was no less than nine vears old !

Anyone Seen a Mermaid ?
HAT is the mermaid ?
she fact or is she fiction ?

Evidence for and against these
questions will be put forward in the
programme which John Pudney will
produce on the Regional wavelength
on April 15th.

ANl through the ages evidence
occurs of some kind or another in
support of" the elusive mermaid.
Sometimes she is a voice on the spray,
at others a dream of half-human, half-
piscine loveliness rollicking in the
brine. She has been seen, so they say,
riding the foam with a mer-child at
her breast, or sunning with burnished
scales on wind-broken reefs. . At one
moment she is a monster of terror ;
in the eyes of her next observer a siren
of enchantment. The Argonauts
were the first recorded travellers to
see and escape the dreaded sirens.
Columbus was called to his ship’s
side by an excited seaman who swore
that he had seen a woman with a
silver tail playing among the white
horses, but the explorer, fearing alarm
on the part of the crew, accounted for:
the phenomenon as the figure of a
manatee or dugong, a sea mammal of
slightly human appearance.

No mermaid in history was so
universally acclaimed and recognised
as that which, according to the
chroniclers of old Holland, was caught
in a fisherman’s net at Edam and
brought for examination before the
worthy burgomaster of that town in
the early fifteenth century. The mer-
maid was committed to the care of
a townswoman until ‘“she become
both chaste and devout, showing a
becoming reverence for the Cross and
growing skilled in all womanly arts.”

Is

‘Her sudden disappearance from the

records is presumed to have been
accounted for by her actual disappear-
ance down some village waterway to
the sea.

Sir Walter Raleigh - testifies to
having seen a sea-woman floundering
in the shallows of a West Indian
lagoon, and, in the programme, he
has an argument with Ben Jonson and
Will Shakespeare about it. Finally,
this scaly cavalcade of marine en-
chantresses will come to an end with
thec strange tale of one William
Beeworthy—an adventure so outstand-
ing thatitis best left to speak for itself.
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HE success which has attended the
building of one or two simple short-
wave sets which have been described

in these pages has led to a demand for a
recciver of a type which may be improved
from time to time as funds and necessity
permit, and for which a blueprint may be
supplied to simplify construction. The
receiver described in this article is shown in
its simplest form, and the blueprint which
is available for it shows only the bare
necessities. In this condition, however,
the receiver may be relied upon to: furnish

PRACTICAL AND AMATEUR WIRELESS

ShértWave

Section

A SIMPLE SHORT-WAVE SET

Practical Constructional Details of a Short-wave One-
valve Set Which May Be Built at a Minimum of

Modified to Form a Most Efficient

Receiver.

on the coil, and a eapacity of .0002 mfd
or .0003 mfd. should be employed. In
most cases the larger value will be found of
most use. A normal tubular or miea fixed
condenser is connected in the grid circuit
with a fixed grid lcak of 3 megohms, but
again this value may be modified and up to
5 megohms employed. The choke 1s most
important and although it is possible to
make a very efficient component at home it
is recommended that a really reliable com-
mercial article be employed. This will
avoid difficulties due to ‘‘dead spots,”

£

‘0002 MFD.

SWITCH

22,

construction is used, as there
are only a few components
and a chassis i3 not called
for. A good quality coil-holder
should be used, and although
a metal panel is not a
necessity it will be found very
useful in assisting in the
removal of hand - capacity
e effects. If desired, a wooden
or ebonite panel may be

| Z employed and a thin sheet of

erratic reaction, etc.
A simple baseboard form of
! [ ]
1
1
1
1
1
)
I

D

a most comprehensive log and under all
normal conditions some really good D.X.
work may be accomplished with it. After
it has been in use for some time, however,
it will be found that various little improve-
ments may be added, and these are described
in this article so- that those w ho wish to
build the set in a more advanced form may
do so.

The circuit selected is the simplest
reacting detector arrangement, rather than
a spccml circuit utilising an b G. or H.F
pentode valve. Although home-made coils
may be used, a standard 6-pin plug-in coil
is speeified, but the constructor may build
for himself a set of such coils, taking for his
data the details given in our issue dated
July 24th, 1937, or that which will be found
in our latest book, ¢ Coils, Chokes and
Transtormers.” It should be noted that a
4.pin coil is not lecommended although it
can be used. The reason is that the aerial
has a mmarked effect upon the performance
of the receiver, and a 6-pin coil permits of
& loose-coupled aerial arrangement being
employed with the-result that the dampmg
effect of the aerial is removed. A con-
denser may, of course, be connected
between the aerial and the grid winding
(thus omitting the aerial coupling coil), but
the effect is not so good as when the
coupling coil is employed.

The Circuit

Rcaction is obtained by means of a
standard reaction condenser and winding

Fig. 1.—The circuit of
the simple one-valver.

~ metal or foil fitted behind the
[_ T panel and connected to earth.
It is preferable to cut holes in
this so that it does not come
into contact with any of the
panel components, and then
to connect a separate carth
lead to it.

| \
N

Construction

The terminals should preferably be
mounted on separate mounts, well separated
to avoid any loss which might be introduced
by a leakage path between them through
inferior ebonite or other material. The
coil and valveholders should bec firmly
attached to the baseboard, and the panel
components firmly locked to the panel.
Remember that any looseness, either in the
mounting or in the subsequent wiring will
result in tuning difficulties and perhaps in
erratic effects resembling fading. The
wiring should be carried out with fairly
stiff wire to avoid any subsequent move-
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ment, and bare wire may be used and all
connections should preferably be soldered.
The tuning eondenser specified-has a maxi-
mum capacity of .00016 mfd, but if desired
you may use. temporarily a .00605 mfd
standard condenser with a .0003 mfd. fixed
condenser in series with it. "A .00025 mfd.
condenser may of course be used but will
give rather more difficult tuning due to the
wider wave-range eovered with that
capacity. A set of coils may be bought or

made and with these the

receiver may be used to
¢ cover all wavelengths from
9 or 10 metres up to 2,000.
It is not advisable to try
to usc a set of this type
to tune helow 10
metres, and
therefore if it
is desired fo

<
122 listen on
<3 wavelengths
:Sg below 10 metres
¥ an ultra-short-
" wave set should
be made up.
2 Refinements
' The recciver
i is operated by
means of a
Fig. 3—H 4-pi, i 66-volt battery
- mayo;:: :lzsed.Pm " and the voltage

should be ad-
justed to give a smooth reaction control.
By way of refinements the first improvement
would be the fitting of a bandspreading
condenser. This should consist of a small
variable condenser having a maximum
capacity of about 20 minfds. and it may be
mounted on the panel quite close to the
tuning condenser. It is wired in parallel
with that condenser—that is, the fixed and
the moving vanes of each condenser are
connected together as shown .in Fig. 2.
When this addition is made tuning will be
very much simpler.

The main tuning condenser is simply
advanced about one degree at a time, and
at each setting the smaller condenser is
turned throughout its range, thus spreading
out the waveband which each adjustment of
the main condenser covers. Good slow-
motion dials will be found of the utmost
value in a set of this nature, as they enablc
the smallest movement of the condensers to
be made and many stations which would
otherwise be missed will thereby be heard.
This will be especially noticeable where
two or more stations are found very close
together on the main tuning condenser. A
slight adjustment of this, and the band-
spreading condenser will enable quite a
large movement to be made with the dial

(Continued on page 94).
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Fig. 2—This dia-
gram shows how the
bandspreadmg con-
denser is joined to
the main tuning con-
denser.
BANDSPREADER BANDSETTER
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(Continued from previous page)
to separate these stations and overlap will
be avoided.

Coil Ranges

In the Eddystone range there are 9 coils
of the 6-pin type which may be used, and to
enable the constructor to obtain somne idea
of the ranges covered the following are the
type numbers and the bands which are
covered with a .00016 mfd. condenser :—

6BB 9-14 6P  150-325
6LB 12-26 6G 260-510
6Y 22.47] 6BR 490-1,000
6R  41.94 6GY 1,000-2,000
6W  76-170

If a .00025 mid. condenser is used, or if
the .0005 standard condenser with series
fixed condenser scheme ‘is adopted, the
tuning range will be slightly greater than
the above figures, and this will obviously
be accompanied by the tuning difficulty
already mentioned. It is desirable in a
short-wave set to provide as small a tuning
band-width as possible, so that difficulties
in tuning due 'to the close proximity of
different stations are removed. Another
important point regarding tuning concerns
the minimum wavelength to which each
coil may be tuned. This is dependent
upon the minimum capacity of the tuning
condenser and an inferior condenser will
obviously tune to a higher minimum
wavelength.

LIST OF COMPONENTS i

One 00016 infd. tusiing condenser (type 922)’
(Eddystone). ¥

One 0003 mfd. reaction condenser (Polar).

One 6-pin coil-holder (type 969) (Eddystone).

One 4-pin valveholder (B.T.S:).

One H.F. choke (type 1010) (Eddystone).

One .0002 mfd. fixed condenser (tubular type)
(T.C.C.). i . .

One 3-megohm grid leak (Dubilier).

Omne onfoff switch {Bulgin).

Four terminals-(Clix).

One wooden baseboard 8in. by 7in.

One ebonite panel (see text) 8in. by 8in.

Flex, connecting wire, screws.
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Addis Ababa Again Heard
UC, Addis Ababa (Ethiopia) on 25.09
m. (11.955 me/s), of which the power
has been increased to 10 kilowatts,
may be heard working radio-telephony
with Rome (Italy) on most days towards
G.M.T. 20.00. Occasionally, earlier in the
evening, entértainments provided by native
musicians or by Italian Military bands are
relayed through this channel to the E.LA.R.
network, and re-broadcast through the
Rome, Milan, and Florence medium-wave
stations.

» 7
Harmonics of Fecamp

The Louvetot-high-power transmitter of
Radio Normandy having reduced its wave-
length to 212.6 m. (1411 ke/s) a fourth
harmonic of the basic transmission may
now be picked up on 33.15 m. (5.644 mc/s).
Listeners also report having logged the
programme faintly on 26.675 m. (11.29
me;8), or eighth harmonie.

Another Transmitter of the Rome
Broadcasts.

In addition to the stations working on
25.4 m. (11.811 me/s), and 31.13 m. (9.635
me/s) respectively, the E.I.A.R. has brought
mto operation for the late evening and night

e

broadcasts the Rome-Torrenova 25 kW.
commercial transmitter IRF, on 30.52 m.
(9.83 me/s).

Lisbon Now Works Three Channels

Programmes from Portugal have been
recently logged on three separate frequen-
cies, namely, CSW4, 25.34 m. (11.84 mcs.),
from G.M.T. 17.00-18.10 ; CSW2, on 27.17
m. (11.04 mefs) from 19.00-23.00, and
CSW3, 30.18 m. (9.94 me/s) from G.M.T.
23.00-01.00. “ Trial trips *’ are also made
at odd timnes.

India’s new Short- wave Channels

Although many tests have been carried
out on varieus channels, it is stated that the
following frequencies are those which will
be probably definitely adopted by the new
short-wave stations in British India.
Bombay, 31.4 m. (9.55 me/s) and 49.3 m.
(6.085 me/s) for day broadcasts, and 90.63
m. (3.31 me/s) in the later evening hours ;
Calcutta, 49.1 m. (6.11 mc/s) for both
services ; Delhi, 31.28 m. (9.59 me/s) by

‘day and 86.46 m. (3.47 mc/s) by night;

Mysore, 49.59 m. (6.05 me;s); Madras,
49.36 m. (6.077 me/s); and Colombo, 49.06
m. (6.11 me/s). Experimental transmissions,
however, on other channels are still being
carried out.

Another Ultra-short-waver

W2XO0Y is the call-sign of the 150 watts
ultra-short-wave transmitter installed by
the General Electric Company (Schenec-
tady, N.Y.) on the top of the State Office
Building at Albany (N.Y.). . Experiniental
broadeasts are being made on 41.04 me/'s
or 7.31 metres.

Colombians Move to 60 m. Band

Many of the Colombian transmitters,
having deserted the usual broadcasting
channels, are endeavouring to settle them-
selves on frequencies in-the 4 megacycle
band. HJ3ABH, Bogota, Le Voz de la
Victor, of which the interval signal so
closely copies the three N.B.C. chimes,may
be heard on 61.22 m. (4.9 mefs). HJ4ABP,
Medellin, Emissora Philco, 1s working on
61.48 m. (4.88 me/s), and HJ1ABE, Car-
tagena. L« Voz de los Laboratories Fuenles,
which habitnally broadecasts a Sousa March
to mark the end of every hour, is now logged
on 61.72 m. (4.86 me/s). Slightly above on

* 61.9 m. (4.84 mc/s) you should find Colombia
Broadcasting emanating from HJ3ABD,
Bogota, with the call punctuated by three
loud chimes. HJ2ABC, Cucuta, previeusly
on 31.34 m. (9.572 me;s) is also said to be
working on 62.63 m. (4.799 mefs). Here five
chimes are used (C, D, E, I', C). HJ1ABB,
La Voz de Barranquilla, hastbeen logged on
62.75 m. (4.78 mec/s). HJIGABC, Ibague,
reported by U.S.A. listeners to have
moved to 63.29 m. (4.74 mec/s) does not
appear to have been heard so far in the
British Isles.
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A Resonance and Quality Output
Detectgr Unit
Na nh'fnber of occasions I have been
3 told that my receiver gives an un-
pleasant higltfrequency whistle which is
only audible in certain positions in the room,
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A novel tester rod for detecling resonance.

and as T am a trifle deaf I thought that
possibly my- receiver was on a little too
foud. However, it occurred to me that as
the use of headphones might facilitate my
finding a solution to this problem, I experi-
mented with various (and I must say, in
some cases weird) devices, eventually suc-
ceeding in constructing a tester rod, which
proved to me that the ‘‘ note ” referred to
was only audible when in more or less an
exact line with the speaker.

The accompanying sketch shows the
tester rod, which is made as follows :

A thin glass tube containing iron filings
and with two electrodes let in at both ends
as shown, formed the ¢ pick-up *’ unit, this
being connected to a small amplifier in the
same manner as an ordinary microphone
button, using a 1:1 ratio transformer in
the circuit. By moving this detector rod
about in the vicinity of the room and
speaker, it was quite interesting to note the
offects obtained, although the recciver was
not tuned to a station.

H.¥. instability was the trouble, and 1
think that this idea could very well be
improved upon and made use of for other
experiments in speaker or receiver repro-
duction.—H. E. Warrs (Blackburn).

An Automatic Morse Transmitter

'HE simple automatic transmitter
shown in the sketch may be of in-
terest to other readers, as it movides a
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers. Why mot pass it on
to us? We pay’ £1-10-0 for the best wrinkle
submitted, and for every other itém published
on this page we will pay half-a-gninea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, * PRAC-
TICAL AND AMATEUR WIRELESS.,"
George Newned, Ltd., Tower House, South-
ampton Street, Strand,W.C. 2. Put your name
and address on every item. Please note
that every notion sent in must be original.
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medium for attaining speed in reading.
It will be seen that a paper tape, painted in
stripes with Indian ink, is passed beneath
two contacts ; the ink being to a certain
extent conductive, completes the circuit
vie. the microphone transformer secondary
and headphones.  Although the buzzer
operates continuously, the sound is only
heard when an inked section of the tape
passes under the contacts. The take-up
reel can be rotated by hand, but it is more
convenient to drive it by means of a small
electric motor geared down, as the speed
can then be varied to individual require-
ments. © The reels are made by nailing
plywood discs to the ends of cotton reels,
and the contacts are cut from thin sheet
brass. No sizes are given, as these will vary
according to the material to hand. Tt
should be noted that the volume can be
controlled to a certain extent by moving
the contacts in or out.—D. BEessant
(Morden). G

An Interference Analyser

H AVING experienced great inconvenience
with interference carried along the
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GUIDE BLOCKS
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STRIP

MARKED
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INK

Pictorial view and circuit diagram of a simple aufomalic

Morse transmitter.

mains, I devised and constructed the unit
shown in the accompanying diagrams.
Most of the components used were found
in the junk box, with the exception of the
condensers which were purchased from
a reputable firm.
The components rcquired are as follows :
Two condensers .01 mfd. (high voltage
test).

Two condensers 0.1 mfd. (high voltage
test). .
Two condensers 1.0 mfd. (high voltage

test).
Eight on/off toggle switches
(Bulgin S80T).

An inierference analyser ‘
unil, and diagram of
connections.

Two insulated crocodile clips.
One double fuse-holder (enclosed type,
Bulgin F14).

One H.F. 11 Bulgin dual-mains choke.

The chokes coutld be made, but it will be
better to fit the ones manufactured by
Messrs. Bulgin.  The input and output
sockets are ordinary 5-amp. mains sockets.
By arranging the switches on the earth side
of the condensers it is possible to connect
any one condenser from one side of the
mains to earth.

After connecting up the analyser, draw
the fuses, and by operating the switches the
best combination of
condensers can be
found for cutting
down the interference.
It will be noticed
thatswitches areacross
the chokes, as it will
not always be necess-
ary to have mains
chokes in circuit. The
pictorial sketch shows
the finished wunit,
the connections being
given in the inset
diagram.—G. Lzues
(North Shields).

PHONES
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The Invicta receiver, showing the large dial with
the auto-station indications.

N our issue dated March 5th last
| we gave preliminary details of

some of the latest developments
in automatic tuning, and explained
how the present systems utilise cither
pre-set condensers switched into cir-
¥ cuit by means of a selector device, or
{ a motor was energised to rotate the
j tuning condenser. It was explained
that the pre-set condenser arrange-
ment has the advantage that it may
easily be fitted up and adjusted by an
inexperienced person, and¢any type
of receiver may be so arranged. One
.of the main drawbacks which has
been experienced with this type of
selector, however, is that the pre-sets

) -

§  are liable to go out of adjustment
from many various causes. Tempera-
ture, vibration and humidity are only
three of the things which can upset an

2 )

|

)

o o o o -

1|t

PUSH-BUTT

Further Details of the Latest De
Special Reference to the E

with

adjustment to ordinary types of pre-
set condenser, and accordingly steps
have to be taken to prevent tuning
shift due to these things. In the
Decca receivers a special type of pre-
set condenser has been developed and
it is claimed that this is of such a
nature that it may be placed in
extremes of temperature without modi-
fication in the capacity and a novel
locking device ensures that it will
not be thrown out of adjustment due
to vibration.

Invariable Pre-set

The body of this particular con-
denser is made from a ceramic
material and is circular in shape. It
is slightly recessed and a centre hole
is provided and has a number of
serrations round its edge. One half
of the recessed portion is provided
with a metallic deposit, and a similar
section of the material is similarly
treated. When the two halves are
placed face to face the two
metallic portions are separ-
ated by the projecting edge
of ceramic material and as
the upper half’is turned the

These illustrations show the Ekco mechanism and the arrangement of the motor
and selector clips.

two metallic portions are -varied in
regard to their overlap. Consequently,
by providing a central bush in the form
of an adjusting screw the capacity
may be varied, and when the screw
is locked up the serrations will ensure
that the two halves cannot shift.
There are two pre-sets to each station
adjustment in the Decca receivers,
one for the aerial circuit and one for
the oscillator, and there are eight
push-buttons on the receiver.

In the Invicta receiver, which is
secen at the top left-hand corner of
this page there are no push-buttons,
but the selection of the pre-arranged
stations is carried out by turning the
large selector knob seen below the
tuning dial. This knob also carries
out the normal tuning operation and
the makers claim that this arrange-
ment is to be preferred to the fitting
of additional controls. There are only
five pre-selected statioms, two tuning
circuits being adjusted by standard
type pre-set condensers of high-
quality, and these may be seen in
the special chassis illustration shown
in the bottom right-hand corner.
The pre-sets are of the sprayed nlica

type which cannot possibly shift,
and an additional smaller capacity
of 15 or 20 mmfd. is connected in
parallel and adjusted in the usual
way. A special locking device is
provided on this additional trimmer
so that the resultant tuning is sound
both mechanically and electrically,
As supplied by the manufacturers this
receiver is adjusted for the London
and Home Counties area, but when
the receiver is supplied to other

districts pairs of condensers ready:

adjusted for the required stations may
be obtained from the makers and are

4
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welopments in Automatic Tuning
tkco, Invicta and Decca Systems

J

simply substituted for those already
in the receiver which do not provide
sufficient volume from the station to
which they are adjusted. It is
interesting to note that this particular
receiver has the same sprayed-mica
type of trimmer fitted to the ILF.

The Ekco receiver, which embodies the motor tuner.

transformers to ensure
under all conditions.

The Ekco System

At the moment the Ekco recciver
is the only one on the English market
to be fitted with a motor-driven tuning
system, and the lower left-hand illus-
tration shows the chassis and also a
diagrammatic illustration of the man-
ner in which this operates. As many
as eleven stations are obtainable
with this system, in which the con-
denser is driven through a belt drive
from a small motor situated beneath
the chassis. The position at which the
motor stops is governed by the small
metal clips seen round the edge of the
semi-circular unit mounted on the
upper part of the chassis. These
clips are numbered to correspond
with the push-buttons on the cabinet
front, and it is a very simple matter to
re-arrange the clips at any desired
point in the following manner. A
station is tuned in the ordinary way by
means of the ordinary tuning knob
and when correcily adjusted a button
is selected for that stition. The
number is noted, and the clip corre-
sponding to that number is simply
moved round the rail until a small

reliability

pilot lamp gocs out and that indicates
that the correct position has been
located for the clip. When the button
is pushed at any future occasion the
motor will turn the condenser until
the clip interrupts the circuit and the
condenser will stop at that point.
Obviously, with
this system the
critical adjust-
ment necessary
in "a sharply-
tuned superhet
circuit may not
be exactly
found, and to
compensate for
this an A.F.C.
or automatic-
frequency con-
trol circuit 1is
provided, "and
the method
upon which
this = operates
was described
last week.

. The motor
movement is fairly rapid, the maxi-
mum movement of the tuning pointer
from one end of the scale to the other
taking about eight
seconds. This
means that to tune
from the London
National to the
London Regional
(or vice versa) takes |
approximately
three seconds. It
should also be
noted that the
pointer travels |
directly, back- |
wards or forwards, &
to the name of the !

station  selected. |
In some of the | ™
American models |
the motor con-
tinues to travel in
the direction in |
which it last
moved, and should
the required
station be in the
opposite direction
the pointer con-
tinues until it

BN

comes to the end of its travel when
the motor automatically reverses and

the pointer travels back until it

comes to the selected station.

The Cossor System

Unlike either of the previous
systems the Cossor mechanism does not
employ motors or pre-set condensers,
the tuning being carried out by turn-
ing the gang condenser exactly as
when manual tuning is employed.
A large circular plate has a slot cut
in it, and the button which is de-
pressed when the finger is inserted

‘into a hole in the dial fitted to the

receiver, carries a small projecting
pin. ' The dial is pulled round. This
turns the condenser spindle until
arrested by the projecting pin drop-
ping into the slot in the plate, when
the station should be heard correctly
tuned in. Each button is mounted
on a webbed disc provided with slots
and the button is locked at a suitable
position in the slot by means of a
special key provided by the.makers.
It may be repeated again that all
systems which operate by moving the
ganged tuning condenser require some
muting device so that the various
stations which are passed as the con-
denser moves round to the desired
setting are not heard, whereas the pre-
set selector - condenser arrangement
provides an instantaneous jump from
one station to another and no muting
device is needed. This obviously is the
better scheme for the constructor who
wishes to make up auto-tune devices.

This illustration shows the pre-sel condenser assembly in the Invicta
receiver shown at the top lefi-hand corner.
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Tracmg Modulation Hum

An Account of Some Tests That Were Made with an A.CD.C. ‘All-wdve Recéiver.
Many Useful Hints are Given for the Short-wave Experimenter,” By FRANK PRESTON

‘AINS hum is rarely troublesome
nowadays, even with the most
sensitive type of receiver, but

modulation hum is sometimes encountered ;
when it is, a cure is often difficult to
devise. This fact was emphasised recently
while testing a home-made A.C./D.C. three-
valve all-wave receiver. It was of a com-
paratively standard type and was intended
princi{mlly for short-wave reception, al-
though using a well-known make of all-
wave coils. The circuit was of the general
tvpe shown in skeleton form in the accom-
panying diagram.

From this it may be seen that there is
an H.F. pentode coupled to a leaky-grid
detector through a’ tuned-grid coil, the
detector being transformer coupled to
the output pentode. A half-wave valve
rectifier is included in the mains circuit
for H.T. supply and a barretter limits the
heater voltagc._

Bad Lay-out

This circuit is of sueh a usual type that
the constructor would scarcely expect to
have any difficulty in obtaining satisfactory
reception, even if the design were not too
carefully planned. The builder of the set
in question had. been of that opinion;
thus he had taken more liberties with the
lay-out than a more experienced amateur
would congider prudent. The tomponents
had been assembled on a baseboard that
was small, because it was intended to fit
into an existing cabinet. Despite the fact
that the constructor had placed the parts
very approximately in their “ circuit”
positions, he had obviously been more
concerned with finishing the set than with
stndying the mest suitable arrangement.

As a result, reception was in many
respects disappointing. A fair number of
stations could be received on each of the
three wavebands covered, but there was a
steady, if subdued, background hum. That
would not have been so very serious had
it not been accompanied by a far meore
pronounced hum when a strong signal was
being received. When Zeesen or Rome
was tuned in, for example, reception was

practically drowned by a fairly high-.

pitched hum—almost a howl. The same
thing happened when receiving the National
or Regional transmissions, but the back-
ground was reasonably quiet when listening
to *“ W” stations or when receiving many
amateur transmissions. It was perfectly
clear that the main trouble was due to
modulation, or tuning, hum.

The obvious procedure would have been

toremake the set, taking greater care with
thé positioning of the smoothing choke,
L.F. transformer, coils and H.F. choke, but,
as an interesting experiment, it was decided
not to remodel the set. Instead, it was
thought that a good deal of interesting
experimental work could be carried out if
an attempt were made to overcome the
troubles without making any major modi-
fications. If it had been realised at first
how much difficulty would be entailed,
perhaps a different decision would have
been made !

Moving the L.F. Transformer

It was argued that the first step should
be to dispose of the general background
hum, dealing with the more pernicious
modulation hum Jater ; * or possibly both

forms of trouble Would be cured at the

same time. The L.F. transfornier was
detached from the baseboard and rotated
to different positions, making bests at each
movement This had only a’stight effect,
but the best position was foind and the
transformer again scréwed down. Next it
was thought that the smoothm" choke
might not be . pullmg its wenght, $0 it
was bhort circuited.” That snmply increased
the hum level to an unbearable “extent.
Another choke was triéd,: Wlthout notice-
able effect, and then addltlo"'il smoothing
condensers were connectéd in parallel with
those orlgmally fitted. Again the résult was
practlcally nil.

Resonant Smoothmg CltCUlt
Another idea that e came t0 mind was that
tune >’ the smooth-

it might be possible to *

L.F. and Detector Changes

With the object of discovering whether
the trouble arose in the L.F. or H. F, cir-
cuits, additional decoupling was tried for the
detectol valve, and choke-capacity coupling
of the speaker was experimented with.
Neither made ‘any difference, so it seemed
probable that the H.F. portlon of the
receiver was at the root of the trouble. A
higher-resistance anode decoupling resistor
was tried for the H.F. pentode, whilst con-
densers of both higher and lower capacity
than the original were tested in the anode-
resistor by-pass circuit. It was fotnd that a
20,000-oltm anode resistor with a .01 mfd.
by-puss condenser reduced the modulation
hum to such an extent that it was trouble-
some only on the most powerful signals.

Attention was then turned to the detector
valve. The .0001 mfd. grid condenser was
changed for one of half the value, and the
5-megolin leak was replaced by a l-megohm
component. This certainly made an im-
provement, and by this time background

Skeleton diagram of the A.C.[D.C. set with which various experiments were carried out with a view lo
preventing modulation and background hum. Broken lines and figures show the principal changes that
proved to be most successful.

ing choke, so a few condensers of capacities
between .005 mfd. and .lmfd. were con-
nected in parallel with it. A wvalue of
.05 mfd. proved most effective when the
set was operated from D.C., as it was
throughout the tests. . (On A.C. the hum
was far less pronounced.) A hint that is
worth remembering in connection with
“ tuning >’ the smoothing choke is that a
resonant frequency of 100 cycles—which is
generally what is wanted when using a
full-wave rectifier from 50-cycle mains—is
obtained when the product of choke in-
ductance in henries and the parallel con-
denser capacity in mfds. is equal to 2.5.
On D.C. the hum frequency can vary
within wide limits, so it is usually best to
try several alternative capacities.

However, the parallel condenser was
cffective in considerably reducing the back-
ground hura, but the modulation hum was
hittle changed. At this stage the earth lead
came under suspicion, but when another
good one was tried there was no appreciable
change. The effect of increasing the
capacity of the condenser in the earth lead,
and even of short-circuiting it, was tried
without result.

hum was audible only when the set was
completely off tune.

The H.F. Coupling

It was decided to replace the tuned-grid
coil between the first and second valves by
an H.F. transformer with tuned secondary.
That produced a greater improvement
than any one previous alteration, but modu-
lation hum still persisted. Quite by
accident a large screened-cap connector
was tried for the H.F. valve, and that pro-
duced such good effect that it was decided
to fit a screen over the complete valve,
despite the fact that it was of the metallised
type. mplete screening was ng more
effective than the screening of the un-
metallised top of the valve by the cap
connector.

Up to this point it had not occurred that
the valves might be yeceiving an incorrect
heater voltage, because it was known that
the range of the barretter was amply wide
for the valves in use. Nevertheless, the
voltage between the heater terminals of
each valveholder was checked, and was
found to be slightly too low. That led to

(Continned on page 104)


http://www.cvisiontech.com
http://www.cvisiontech.com

»

April 9_th, 238

PRACTICAL AND AMATEUR WIRELESS

99

THE LATEST
MARVEL OF
CANNED MUSIC

Details of the Marconi—
Stille Recorder & Reproducer

As a keen wireless enthusi-
ast you will be intensely
interested in this new
Marconi wonder—a re-

Other contents include :—

SIMPLE STROBOSCOPES
FOR THE HOME EX-

corder and reproducer for PERIMENTER
broadcasting. ltgivesan un- MAKING A RANGE-
interrupted record of over FINDER

half-an-hour’s duration, will
repeat messages or music
automatically, while part of
the sound can be removed
and new sound introduced
without the slightest diffi-
culty. The article
describing the recorder is
fully illustrated with photo-

. THE WORLD OF SCIENGE
AND INVENTION

BUILDING A 1-CC.
ENGINE

MODEL AERO TOPICS
MAGIC WITH COINS

SCIENTIFIC STAIN
REMOVAL, etc.

{and 7

graphs and diagrams.

ETO-SCOTTE

BETTER SERVICE
BETTER VALUE
BETTER RADIO

CASH — C.0.D. — EASIWAY |

5-VALVE A.C. ALL-WAVE
SUPERMHET. Exccllent
Radio or Ragdiopram Chassis
18-2,000  mietres, Sration-name
dial.  Automatic Volume Control.
6 tuned stages.  Provision for
Pick-up complete with npecinity
matched Rola munins speaker and
5 Valves. Guaranteed, tully tested.
£8 @s_ cash or 7,8 down and 17
mobthly puvments of 8/8. Chassis
only, with valved, but less speaker,
£4 17. 6d. or 7/6 down and 15
monthly payments o1 7711, For
A.C. Maing oniy.

ALL-WAVE AERIAL. Ahso-
lutely esvential for present-day
good listening. Complete outfit
for inetaut erectlon with all
werial and lead-in  wire, trans-
fornier, isulators, and instruc-
tione.  List cafwe. 37,6. Specinl
Price 17,8 cash or 2'§ down
a wonthly  payments of

8,

AMPLIFIERS. 67
Mode! for AC. Mains. Effective
sound-range 500 feet.. Iileal for
home, ¢lub and sporis Ineetings
and all P,A. work. Assembiedt and
fully testod, ready for iinmediate
sttachwient to Microphone or
Gramephone  Pick-up, complete
with 4 valves. List railne £6 10s. 0d.
fpevial Priw £3 10s. 0d. or 5/~
down and 11 monthly payments

of 6,9,
“TROPHY' SHORT-WAVE
SETS. The most efficient
self-contatned ﬂhon -WAVErs ever
offered. WELL  WORTH
POUBLE THE PRICE. Comvplete
in steel eabinet with mwving-coil
apeaker fitted and provision fer
headphones. Waverauge 12.52
melm, but tuners availalde for
6504 mretres. Battery Model
25 15e. 0d. or 96 down and 12
monthly payments of 8/11. A.C
Model, 8 gny, eash or 10'- down xud
18 momm; payments -of " 14/9.
Headphones with Plug fitted 7’8
extra. Comphte epecificatione on

Teques

GRAMOPHONE MOTORS.
World tamous Garrard Typer.
ACS Madel for A.C. aupplies
100/250 volts 50-3) cycles. 127
turntable, automntic stop. 426
only, or 3/- dowr and 11 nonthiy
payments of 4'-. Unit Model as
above, but with highly sennitive
Pick-up fitted on motor plare.
5% '~ down and 11 manthly
payments of 7'- Clockwork
Double-spring medel 30, 12° turn-
table. Will play two sides of
12° record st one wind. 25/- or
26 down and 11 monthly payments
of 26.  All types Pick-ups
available from stock.

P.M. MOVING-COIL
SPEAKERS, A few only.
Rola, Magnavox and R. and A.
8in. €one, for Power or Pentode
output. List value 35/~ QUR
PRICE 17,6 cash or 2 6 dowa and
7 monthly payments of 2,6.
ALL-WAVE $.G.3.
4w bhand 18-2,000 melres.

In the APRIL

PRACTICAL
MECHANICS

THE MAGAZINE OF MODERN MARVELS D

Of all Newsagents and Bookstalls, or by post 8d.
from the Publisher, George Newnes, Ltd., Tower 4
House, Southampton Street, Strand, London, W.C.2

Geurye Newncs, Lid.

Latest Tuner Unit and 8tation-
nane dial. Low H.T. cunmmpunn,

1! with vs in-
structions. List calue £4 94. 3d.
Special Price £3 3¢ 0d.
5s. down and 11 mionthly pay-

nients of 5 9. 3 Valves, speciaily

matched, B¢, Det. and Peatode

type 21/- ex(m or add 2/~ to

deposit aud to each monthly pay-
ment,

everything radio by mail.

76

DOWN

2'6

DOWN

5/-

DOWN

96

DOWN

3-

DOWN

2'6

Dependability—synonymous with Peto-Scott . . . estab-
lished for 20 years as world’s leading suppliers of

Write, call, or phone NOW,

ALL-WAVE BANDPASS 4
KIT. 183,100 1getres.  Ganged
condensers. High efficient cirenit.
Lange Output, low H.T. consump-
tion. Btation-nume dial. A Modern
Buper receiter, easy to build with
lnstructions supplied. Eist Price
£0 0. 0d. Bpecial price £3 18, 63,
or 5/~ down and 11 monthly pay-
ments of 7/8. 4 specinlly matched
valves 27 - extra or 8/8 down and
11 wonthly paymeuts of 9/9.
COMMUNICATION RE-
CEIVER. New Teto - fcott
Dual-Purpose Model. Waveranre
10-2,000 metres. The ideal sct
for the short-wave Ham—provides
amazing performance on the
Medium and Long-waves. 8peaker
mcorporated. Instrument housed
I in ‘black crackie finish horizontal
cabinet.  Price 11} gns. 21/-
dewn and 12 monthly payments ot
20,3, Leaflet on request,
DECGA 1938 MODEL $9
A.C. 6-VALVE ALL-WAVE
SUPERHET. Brand  New.
12-2,000 metres. Enay-to-read
station-name dinl Autoratic
volume control.
Coil Speaker. Provides » wonderful
performance
reproduction. v
abinet, Provision for Ext.
8peaker and -Pick-up. - Covered
by Maker's Guarautee. In original
sealed cartons. Presestf List Price
£14 8s. 6d. OUR PRICE 8! gns,
or YOURS FOR 10'- down and 18
menthly payments of 12/8,
DECCA 1938 ALL-WAVE
BATTERY MODEL 33. an
amazing  2-valve 3-tumed-cireuit
recelver, 19-2,000 metres. Btation-
mame dial, Hiflux meving-coll
apesker. Frovislon for Ext.
Bpeaker and Pick-up. Tasteiul
Wainut Cabinet. Brand New,
Coveret by Maker's Guarantee.
Heuled carton. Present List Price
£7174. 6d. OUR PRICE £5 19s.64.
CASH or 5/= down and 18 monthly
payments of 7/4,
BRUNSWICK 1938 ALL-
WAVE MODEL BPU/1.
A wonderful 6-Valve recelver,
19-2,000 metrea. For A.C. or D.C-
supplies  100-230  volts (A.C.
40-80 c¢/s). Auotomatic volume
comntro), large, easy-to-rend atation-
name dial.  Transportable, but
provision for external aerial for
distant etations. Brand New in
sealed carton. Maker's Guaraniee.
Presens List Price £1% 2e. ©4.
OUR PRICE 8 gns, or 8,8 down and
18 mobpthiy payments of 18/20.
S.T. 900 BATTERY ALL-
WAVER. Bulld now this sumszing
all-wave receiver tuning {romn Tele-
vison—to 2.000 metres, Kit
“ A" compritng ALL parts less
coiln and valives, but with free
station-naine dinl and full con-

Oversize Moving.

5.

DOWN

2(-

DOWN

10/-

DOWN

5/-

DOWN

8'6

DOWN

5/-

! 1t we happen to
l have missed your
1
]
!

quirements,
write to us now
for full detailed j
lists of reeeivers, 1
speakars and 1|
everything radio. :
1
1

1
i
particular re- §
]
1

1
1
I
] SENT FREE ON
L REQUEST.

atructional details. . 55/8 cash or
DOWN €.0.D. or .’n/; gown and 11 menthly DOWN
paywents o
87300 COMPLETE KT,
KIT. Including all coils. Btation-name
dinl and full constructional detaiis -
leze valves. 78,8 cash or C.O.D.
- 1¥You save Tj-) or B;- down and
, 12"mont‘hglv ;aymems of 6/6. DOWN
- BATTERY $§.G.3 CHASSIS. f
Cash or Pentode output. Wide choice
DOWN i!rmsh :“?‘l %tg?&loetaﬁ{ms. /
nurave ial 200- metres.
Fully tested, 215 (‘m:l'l ot complete
with matched B.G;,D;t‘; and Pcn('io(ﬁ .
valves. 39/9 or 2/8 down an 1
meonthly payments of 3/9, Dow,_m
PETO-SCOTT GO., LTD., Ctise it
71 (Pr.W.32) City Road, London, E.C.1. Holborn
62 (Pr.w.32) High Holborn, London, W.C.1. 3248,
Please sendime: .- .. 5 splle gidthare gelfisamoses N cvssge « s idode
................ rnieiecienenien.. Cashf CO.D. or H.P.
for which I enclose £ ......
Please send me details of.. [ :
Address ... :
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Welcome Extensions
OW that the B.B.C. has rececived its
additional grant of approximately
£300,000 for television, work has already
been put in hand in conneetion with the
plans for providing the much-needed exten-
sion to the studios, ete., at Alexandra
Palace. It is learned that nearly 235,000
square feet of space is to be taken up for
studios and dressing rooms. Incidentally,
this will mean the conversion of the old
A.P. theatre, which up to the present has
been used almost entirely as a .useful
anncxe by the department responsible for
providing the scenery now used so exten-
gively in many of the television productions.
It is probable that this theatre will be
reconstructed on multiple studio lines
somewhat resembling those employed by
the lcading film companies. Producers and
eontrol engineers will then be accom-
modated in a eentral tower to enable them
to have complete jurisdiction over the sets
erected in all the studios. Obviously, the
experiencoe gained during the past eighteen
months that the television service has been
in operation will be embodied in this new
and permanent structure, and no doubt
once the space question is eased the present
studios will be re-designed so that they can
be employed on more efficient lines. The
demolition of the theatre stage will bring to
light an interesting relic in the form of a gas
control unit which was designed for stage
and footlight illumination when the old
Palace was built just sixty years ago. Itis
hoped that no time will be lost in com-
pleting the work which has been conteni-
plated for a long time, for this will enable
the B.B.C.’s ambitious programme plans to
be put in hand and so give viewers a wider
varicty of material, coupled with a welecome
extension in the time that the programmes
are available for using the television

receiving sets.

Television Recording
HE advantages associated with the
recording of sound on either disc or
film have long been appreciated, not only
for their entertainment value but also for
historical and industrial purposes. It has
long been the aim of inventors to record
vision signals in a form suitable for repro-
duetion at any subsequent period that
desire may dictate. In 1928, when low-
definition signals were being employed,
Baird sueceeded in recording on standard
gratnophone discs both vision and sound
signais and called his scheme * phono-
vision.” With the advent of high-definition
television, however, and the enormously
increascd modulation frequencies asso-
ciated with it, wholly satisfactory methods
of vision recording have been difficult to
develop. One very obvious scheme has
‘been intermediate film television where the
vision signals have been passed through a
standard television receiving set and then
photographically recorded on film as a series
of intensity modulated lines resembling in
miniature an ordinary television picture.
Naturally, this is expensive, but strangely
enough has found considerable favour in
Germany both for transmitting and re-
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ceiving. It is now stated, however, that a
Lancashire inventor working in secret in a
Surrey laboratory has succeeded in devising
a method for recording and reproducing
television signals through the medium of
a wax record. No details of the method
have yet been made available, as it is the
inventor’sintention to perfeet hisidea before
“making known any technical data. It will
be amazing if ultra-high-frequency record-
ing can be undertaken in this way, and a
measure of controversy is bound to exist
as to whether such an idea is technically
possible. On the other hand, the history
of every scientific invention is bound up
with the seepticism of ‘* authorities”” who
have proved, to their own satisfaction at
least, that ccrtain ideas were technically
impossible, only to find theirideas exploded
by the practical man who had the courage
to pursue his investigations in the face of
apparent ridicule.  That television has
proved no exeeption to this rule is by now
common knowledge, and it behoves every
theorist to temper his dogmatism with a
measure of credulity, for in this scientific
age even the wild schemes of Jules Verne
have become a commonplace occurrence.

In Holland
URING the course of the trade fair at
Utrecht, in Holland, the Dutch
people were introduced to their first
high-definition television demonstrations.
These were undertaken by Philips of
Eindhoven, who employed an electron
camera based on the iconoscope principles.
This was used as a portable tranemitter a
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short distance from where the receiving
sets were accommodated. For a long time
experimental broadcasts have been carried
out from Eindhoven, but the general public
have not participated as so far no standards
of transmission have been settled. It is
known, however, that the Dutch authorities
are keenly interested in television and arc
already undertaking a searching investi-
gation with a view to inaugurating a service
in that country at the first opportunity.

Making Progress
LTHOUGH the Germans decided last
year to use a 441-line definition for

their television service there has up to the
moment not been any public transmissions
with this degree of picture dissection. It is
now stated that a new television studio
has been opened in Berlin a short distance
from Broadecasting House in readiness for
the 441-line inauguration, which it is hoped
to start in May of this year. The studio
is said to have a sloping floor so as to keep
the heads of the artists in focus as they
approach the ““camera” for a close-up.
Surely it would have been a better plan to
relieve the artist of the responsibility
and make all questions of focusing a camera.
operator’s responsibility ? On the other
hand, if a spot-light scanner is being used
with this studio, then the plan adopted is a
reasonable one, for t he cquipment naturally
lacks that degree of flexibility associated
with eleetronic scanning devices. The
German authorities have been a very long
time acquiring the right programme
technique from the point of view of
entertainment vproduction. The bulk of
their work has been undertaken on a 180-
line standard and, since the picture quality
has been so far below the scheduled 441-line,
it has no doubt misled the producers and
givenl them an entirely wrong impression
of the nature of the items which are capable
of providing sustained cntertainment value.
It will, therefore, be interesting to see what
changes take place in programme quality
when the new television picture service is
put on the air.

(e 0

This illustration shows how the felevision cameras are used to relay both the actual ariists

and small models which are ‘ mixed’ to provide most realistic effects.

The small model

provides the proscenium and the raising of the curtain before the artists appear.
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Methods of Rectification

T one time there was considerabe
arganmentconcerning the best method
of rectification forstandard receivers,

but in recent years the grid-leak scheme
has been exclusively employed. Themethod
of anode-bend rectification has, however, a
number of merits which still appeal to
certain listeners, although, of course, the
diode rectifier will give just as good
quality.

The main point concerns the volume which
is fed into the valve and the amount of
H.T. at the disposal of the user, and for the
benefit of those who are anxious to try out
this form of rectification the following
details are given. No drastic alteration to
the circuit will have to be made, and
although the grid leak could be disconnected
from the L.T. positive line and joined to &
grid bias battery (in the saine manner as
when applying bias to an H.F. valve), the
presence of tne grid condenser may be
thought inadvisable. Thercfore, the grid
condenser should be short-circuited simply
by twisting some bave wirc across the two
terminals on the condenser, and the grid
leak should be disconnected fromn the
L.T. positive line. It may, of course, be
left connected to the grid termninal. The
lower end of the tuning coil should then be
d'sconnected from the earth line and con-
nacted to the grid-biasing condenser at a
suitable voltage tapping dependent upon
the valve in use. It may be found in some
cases desirable to: include a 50,000-ohm
resistance in the biasing lead and to by-
pass this to earth through a non-inductive
.1 mfd. condenser, and these two com-
ponents are shown in broken lines in the
accompanying illustration. Many experi-
menters fit a change-over switch so that
anode-bend may be employed for the near-
by local station, and grid-leak when reach-
ing out, and this is certainly a good scheme
and enables good quality to be obtained
from the local station.

Terminal Connections
The problem often arises when building
experimental apparatus as to the type of

GRID CONDENSER

i AND GRID LEAK

I DISCONNECTED

LT+

How to convert a standard detector

SHORT-CIRCUITED

connection which should be made. Croco-
dile clips are extremely useful, but in some
circuits, especially where high voltages are
present, they may be the cause of damage
as they will not remain stationary and swing
abont under certain conditions. Similarly.
simple terminals can often cause consider-
able trouble’ due to shocks
or short-circuits, and ex-
perimenters should there-
fore bear in mind that there
is a very valuable termi-
nal now available which is
insulated and shock - proof
and at the same time offers
perfect contact under all
conditions. This terminal is
known as the Clix “All-in” terminal and
is available at the moment marked Aerial,
Earth, + and —, and Input and Qutput.
It is extremely sturdy and completely
shrouded and should find great favour
among keen experimenters. The price of
this item is 6d.

Deaf-aid Equipment

We are continually receiving applications
from members for details of construction
of deaf-aid amplifiers. We have carried out
cousiderable experiments with this type of
amplifier, but have found that each indi-
vidual requires some special device which
renders it cxceedingly difficult to design a
“ general purpose’ amplifier which will
suit cveryone. One person needs only one
stage of amplification, for instance, whilst
another may need two stages. One needs
considerable high-note amplification, whilst
another necds high-note cut-off, and so on.
It is therefore, necessary when building
this type of apparatus to take a standard
L.F. amplifying circuit and to find by experi-
ment just how many stages ave needed, and
then to experiment to find whether high-
note cut or high-note emphasis is needed.
In this connection the use of the special
midget Osram valves should .not be over-

Q.g

cireuil for anode-b:nd rectification.

looked. These are designed for use with a
2-volt supply and consume .06 amps.,
the overall height including the pins being
only 75 mm. They will give quite a good
degree of amplification with only 30 volts
H.T.,although they may be used with up to
60 volts on the anode. The anode current
is very small, being only 2.2 mA. at 60 volts

AERIAL, EARTH, =+, —
INPUT, OUTPUT.

The Clix ** All-in™ terminal.

and .95 mA. at 30 volts, so that a small
H.T. battery will give very long life. Thesc
valves cost 15s. cach.
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BROADCASTER RADIO
ANNUAL

PRACTICALLY every aspect of the
Radio Industry is covered by the
1938 ‘‘ Broadcaster Radio Annual” just
published by the ‘‘ Wireless Retailer and
Broadcaster,” of -29, Bedford Street,
Strand, London, W.C.2. It is colour-coded
into four parts: Statistical, Technical,
Legal and Commercial, and Directory ;
and these are printed on white, vellow,
white, and green paper sections respectively
for easy reference.

- Amongst the varied contents there is a
““first-aid ” Quick Test data for nearly
100 best-selling sets; characteristics and
prices of 2,500 diffcrent valves; a 30-page
Service Section ; a directory of the electri-
city voltages in 8,000 towns; the officials
and details of the 50 radio Associations ;
and ““ Who's Who *’ centries for 250 radio
personalities. In the Directory Scetion
is given the full address of everv radio
manufacturer, wholesaler and agent in the
counfry.

If you want to know whether you are in
the television reception area, there is a
map giving cxact details of where the
Alexandra Palace broadcasts arc being
received; a special Television Section
showing how an installation should be
carried out, and giving a special trans-
mitter-to-home explanation of how tcle-
vision works.

Statistics of the Radio Market, which
together are available in no other publica-
tion, form the opening pages of the Annual.
The information includes quarterly licence
figures for 500 districts, covering the whole
country, a survey of the electrified homes in
1,000 areas in the British Isles, radio export
and import trade, and the success of the
Radio Industry’s Annual Exhibition—in
figures. s

The 1938 ‘* Broadcaster Radio Annual”
18 an encyclopedie publication which
everyone with a radio interest should
obtain. The price is 8s. 0d., post paid.
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Club Reports should not exceed 200 words in length and should be received
First Post each Monday morning for publication in the following week’s issue,

THE EXETER AND DISTRICT WIRELESS SOCIETY
AT the meeting of the above soclety, held en
Monday, March 21st, Mr. W. 8, Pyrah lectured
ou “ Industrial Rectification.” Mr. Pyrah illustrated
his talk with some very excellent slides. aud finished
with a movie of thé E.C.C. Works, and thislatter item
was Inade more interesting because it illustrated the
actual mamufacture of some of the large rectifying
valveés which had been described by the speaker.

Mr, Pyrah gave a very lucid and detailed description
of modern power tra ission, and at question time
many varied points werc raised and answered very
clearly. This was the first time that Mr. Pyrah had
Iectured to the E.D.W.S, but the members were
unanimous in their request for another tatk from such
an able speaker.

Meetings are held each Monday at No. 3, Dix’s
Field, Exeter, and all those interested should wet in
touch with the secretary, Mr. W. Ching, 9, S8ivell Place,
Heavitree, Exeter.,

THE CROYDON RADIO SOCIETY
o PROGRESS in Commercial Set Design ™ was the
topic discussed -by Mr. Marks at the Crovdon
Kadio Soclety's mceting on Tuesday, Mafch 22nd,
in 8t. Peter’s Hall, Ledbury Boad, 8. Croydon. He
recalled- the *“ boom ™ of the early days when manu-
facturers introduced gadgets in receivers wherewith
to create interest, but ignored the vital feature of
service, and to-day the retatler was the sufferer.
Mr, Marks went on to dwell upon the day when only
the gualified engineer would be employved by the
wmanufacturer, and explained at length that seta
at nine guineas were far too cheap, as the kuowledge
involved was not saleable at that figure. Nor were
the defects of mass production ignored, and a well-
known radio-gramophone was chosen as au example.
1t arrived from the factory with five correct passcs
from varlvus departmeunts, but no toudspeaker!
Mr. Marks wondered why ali-wave receptiou was
cousidered as 50 vital to our listening. Did we all
really want to be thrilled by morse and static from all
over the world ? He admitted, of course, that a re-
ceiver properly designed for short waves was of value
for & wider scope of programme. in the practical
dewmonstration, receivers with fluid light tuning, self
tuning, and high-quality radio-gramophones were*
typical of cutrent practice. Questioned on the
public’s taste, Mr. Marks said it definitely preferred
wmusic to jazz! Hon. Pub. Bec, E. L. Cumbers,
Maycourt, Campden Road, $. Croydon.

LONDON TRANSMITTING SOCIETY
N Thursday, March 24th, a representative number
of gur.niembers visited the Golders Green Radio
and Scientific Soclety at the Regal Cinema, Golders
Gireen, where a lecture by Mr. Blake was given. The
{ecturer gave a most interesting talic and went very
fully into his subject. The proceedings terminated
with many questions. We have now coat badges
for our méwbers (blue ground and gold lettering).
who now number over fifty. All members must
possess an A A. or full transmitting licence, and
membership of the society is free. All upplications for
membership should be addressed to the Hou. 8ec., G.
Yale, 20, Raeburn Road, Edgware, who wiil be pleascd
4o supply fixture cards of 5-metre field days, ete.

RADIO, PHYSICAL AND TELEV(SION SOCIETY
HFE. above society invites any reader who is a
keen radio enthusinst to attend our mectings,
which are held every Friday evening at 8.16 at 72a,
North ¥nd Road, West Kenrington, W.14.

On Friday, Mareh 25th, an interesting tecture was
delivered by a representative of The Telegraph Con-
denser Co., Ltd. Although the properties of paper
and pica condensers were touched upon, the main
part of thelecture dealt with t e manufacture and uses
of electrolytic condensers. One extremely {ntercsting
point in connection with electrolyties that was ex-
plained was the fact that roughening the surface
of the anode approximately doubles the condenser’s
capacity. Another interesting fact not known to
many people is that there existselectrolytic condensers
which 1aay be connected to a D.C. supply without
regard being paid to polarity. Such condensers were
produced in falrly large quantities by the T.C.C.
wutil a few years ago. They were used mainly for
DC. radio receiving sets. Interesting particulars
were also given of special low-voltage condensers of
tremendous capacitics that are pow being manufac-
tured for use in telephone exdhunges and which,
in spite of their very large capacities, occupy only a
few cubic inches of space.

The society caters mainly for the wireless amateur,
although many subiects of scientific intercst are dealt
with at our weekly meetings. Forthcoming lectures
include * The Optics of Photography,” by Mr. E. W,
Selwyn, R.Sc.. F.Inst.P., F.R.P.S., of Messrs. Kodak

Ltd., on Friday, Aptil 8th; and “ The Rubber Planta-
tion Industry.” by Mf. E. R. Corbett, of Messrs,
Thomson, Alston and Co., Ltd., on Fridav, April29th,

BRENTWOOD AMATEUR RADIO SOCIETY (G8HV)

MEETING of the above society was held on

March 11th, 1938. Messrs. Warrick, of the
M.P.R. Electricat Co., of Romford, kindly gave a
lecture on, and deraonstrated their 7-watt amplifier,
which succeeded in blowing a 14-watt lamp' The
quality wag excellent when the amplifier was delivering
12 watts.” A new microphone giving high sensitivity
and negligible feed-back was also shown, and caused
great interest.

At the moment the seciety is very active. GS8KM
i8 deing guod work on 7 me., using 'phone and C.\W.
He uses an RK23 driven by a 59 and employs suppres.
sor-grid modulation for ’phone. Ho-liopes to be active
on 1.7 mec. shortly. G3CQ, of Iiford, has worked W
on ’phone using a very small input on 14 me. He. too,
is going to try the top band, 2CTH has built a dual-
band Jones Exciter, using a 6L6G as crystal oscillator.
2DJB uses a erystal wavemeter for frequency niensure-
ment. He is building a super artificial acrial for his
Hartley. 2CRJ has completed construction of his
regein. CO, and uses a DETS in the final.

A very ambitious programme has been arranged for
the coming spring, and all interested readers requiring
farther information :bout society mattersshould get in
touch with the Hon, Sec., J. R. Deane Sainsbury, Esq.
(2CYW), “ Brunook,” Crossways, Shenfield, Essex.

KINGSTON AND DISTRICT AMATEUR RADIO

SOCIETY

N Wedunesday, March 16th, Mr. J. F. Stuart-

Williams (G5JW) gave a most interestiug lecture

on his orcilloscope, which he demonstrated in conjunc-

tion with his H. R.O. receiver. Modulation patterns

of many amateurs and € broadeasting statious were
watched with interest by thie members.

The 56mc. group are making headway, and at
present are bus) building n portable transmitter and
receiver for field duy use. It s hoped that this trans-
mitter will be on the air every evening testing with
fixed stations. We lhope to publish a schedule of
transmissions from stations in this group in the near
futurc. An interesting lecture has been arranged for
Wednesday, April 13th, at the “ Three Fizhes'
Hotel, Richmond Road, Kiugston, when Mr. Dediman
(G2NH), of The Quartz Crystal Co., will lecturc on
“ Quartz (rystals.” Visitors are sure of o welcome,
and the lecture starts at 8 p.m. Hon. Sec., D. N. Bivus
(G6BI), 44, Pooley Green Road, Egham, Surrey.

WORTHING AND DISTRICT SHORT-WAVE CLUB
HE first meeting of this elub was held on Wedues-
day. March 23td, and the following officers were
elected. Mr. J. Bowers, Alpine Nurseries, Durriugton
Lane, Worthiug, as I’resident, aud Mr. G. Lambourne,
16, Angola Road, Worthiug, as hon. secretary.

It was decided that meetings should be held every
week on Wednesday evenings at 7 o'clock, at the
President’s house. New members are urgenly needed,
and any really enthusiastic short-wave experimenter
would be gladiy welcomed. All requests for membership
should be addressed to the secretary, hut if any
intending member likes to call direct at the club on
meeting night he is sure to have a hearty welcome.

Arrangements have been made for members to have
morse instruetion, and an ex-Army signaller has kindly
agreed to come along and conduct this class.

Programmes are in the course of preparation, and
each mnember's interests will be studied before any
programine is finally agreed upon.

WEST HERTS RAD10 CLUSB
NY S.W. enthusiasts living in Herts who wish-to
cet into touch: with-fellow fans, are invited to
join the West, Hertq Radio Clul, which has its wouthly
meetings at Berkhamsted. AW who are interested
in 8, W. D.X. work are welcomne, whether they own an
0-v-1 or a transmitting rig. Further details of the club
can be obtained from Colin Peck, 3, Queen Street,
Tring, or from the address given below, to which any
reader living in the district is invited to call.—Hon.
Sec., D. A. Steward, 9, Wevmouth Strect, Apsley,
Herts.

NEWCASTLE RADIO SOCIETY
EADERR residing in Northumberland and Durbam
County are reminded that there are other readers
in those districts who have the same interests, and who
would like to air their views on radio matters in general.
Such readers are invited to join the ahove society,
wheve membership is free, and meetings arc lield every
month. Beginners can avail themselves of the help of
experienced constructors. Full particulars can le
obtained by enclosing a stamped, addressed envelope
to the Hon. See., {r. C. Castle, 28, Sandringham Road
South, Gosforth, Neweastle-on-Tyne, 3.

! TRADE TOPICS
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Use a Fuse
N our issue dated March 19th we pub-
lished an article under the above
heading and ineluded the following illustra-
tion. Unfortunately the wrong manu-
facturers were mentioned in connection
with one of these components, which
18, of course, from the well-known Belling-
Lee range, It will be seen that the upper

These are the Belling-

Lee and Bulgin fuse

units referred to in
these notes.

)
PART SECTION
SHOWING. ONE FUSE

component possesses the advantage that
the mains leads are protected and the
removal of the lid which contains the fuses
in clips still permits the live leads to be
protected so that the nser cannot receive
a shock.

Halford Phantom XV
ANE\V receiver shortly to be produced
by Halford Radio possesses a number
of novel fcatures. This is of the combined
straight and superhet type, acting as a
2 H.F. for quality reception and superhet
with 6 ‘to 15 kec/s separation for long-
digtance reception. It is interesting to
note that the speaker supplied with this
set is a 16in. super-cinema model, weighing
between 60 and 70lbs. and having over
six miles of wire in the field winding. The
receiver tunes from 4 to 2,100 metres,

Exide Price Reductions
SEVERAL important price reductions
are announced by Exide in the Hycap

range of cells. These are as follows :—

Type New List Price
0CG3-C Jgld
8%82—6 .. . o .. 8 6
GFG4 50 " .. 10 0
GKG5-C 12 0

At the same time Exide advise us that they
are now fitting their famous indicator to
all cells in their ¢ CZG  range, with the
exception of the CZG2 and CZGS, at prices
at present obtaining for the non-indicator
range.

The range of *‘ CZG ” cells with indica-
tors is now priced as follows :—

Type New List ]Price
8. d.
CZG3-C 11 0
CZG4-C o ’'e .. 1209
CZG5-C : E R |

CZG6-C + o .. 16 0
Non-indicator cells are still available bat
there is no price advantage to customers
ordering CZG cells without indicators.
(Continsued on facing page)
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TRADE TOPICS
Service Equipment

WE recently commented on the novel
and useful scratch remover sup-

plied by Messrs. Holiday and Hemmer- |
This firm also supplies many other |

dinger.
useful accessories for the service engineer
and those readers wishing to get into touch
with the firm should note that they have
now moved to larger premises. The new
address is Holmer Works, 74-78, Hardman
Street, Deansgate, Manchester, 3.

Tungsram Automobile Valves

THE type number of all the 6.3 volt auto.
valves supplied by Messrs. Tungsram

have now been altered and the range

extended. The following details should

therefore be noted :—

New Type Old Type.New Type Old Type

No NO. No. No.

L No

EABI1 New Type -EK2 VO6s
EB4 DDé6ds EK3 New Type
EBC3 DDTés EL2 PP6As
EBF2 New Type EL3 PP6Bs
EBLL . DDPPéBs ELS PP6Es
EF5 VPé6s EL6 New Type
EFé6 SPés ELLI New Type
EF8 New Type EZ2 PVA6s
EF9 New Type EZ3 PVB6s
EH2 VX6s EZ4 PVCés

Trix Change of Address

HE Trix Electrical Company, Ltd.,

manufacturers of Trix Quality

Sound Equipment, andestablished for over
14 years in Clerkenwell Green, announce
that, owing to steadily increasing demand
for their products, the business was trans-
ferred on March 25th, 1938, to :—
218, Great Portland Street, W.1.
Entrance : 65, Bolsover Street, W.1.
Telephone Nos. - EUSton 5471/2.

C.R. TUBE SCREENS

ITH cathode-ray tubes increasing
- daily in their importance in so far as
their application to television is concerned,
questions associated with the tube screen
Joom large in the problems which have
to be solved satisfactorily by the manu-
facturers. The exaet *‘‘ mechanism” of
luminescence is difficult to understand,
but it is known that in the cathode-ray
tube there is a specially prepared surface
which becomes luminescent under the
stimulus of the fast-moving electrons at
the point of impact. The colour which is

produced is dependent on a number of
chemical factors associated with -the

constituents used in making the final
powder, the method of production, presence
of impurities, ctc. Even one part in a
million of impurity can alter the final
screen colour to a marked extent, so that
the work of preparation is a specialist’s
job. For a long time—indeed in America
the change has only very recently taken
place—green was the predommatmg screen
loie - bEause of ifg This
was built up from a zine or ca mmm base;
but a combination of zinc silicate and

cadmium tungstate has produced the
bluish-white screen - which is now so
popular.

EVERYMAN'S WIRELESS

BOOK
By F. J, CAMM
Wireless Pnncnples and Fault
Tracking simply explained.

8/6 or 4/ by post from Geo. Newnes,
Ltd., Tower House, Southampton Street,
Strand, London, W.C.2
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CHASSIS

on a second receiver.

1938 ALL-WAVE 5.valve q

A.C. SUPERHET CoehlorC.0.D.
CHASSIS
List Yalue 8 Gns.

BAR GAIN

£4:17:6

COMPLETE WITH 5
VALVES. EKNOBS &

ESCUTCHECN
3 wavebandn : 18-50,
200-550. 900-2,000 metres.

AYV.C. on all bands.
Input to Pre-selector stage. triode hexode detec-
tor oscillator. V.M. H.F. | pentode. double-diode 20d
detector resistance capacity conpled to high-slope ortput

pentede. @ Output 3 watts. @ Combined om-oft
lwiteh and volume control. @ Separate tono control,
ang gr Ilu-

mmlled rectangular full-vision slow-mohon diai, 80-1
and 8-1 reductions, scale engraved station nnmec acd
waveleagths. @ Overall dimensions : 10in. high, 11iis.
wide, 8{in. deep, For A.C. mains 200 260 volts, 40780
cycles. Fully tested and guaranteed.

1716 down secures ; balance 15 monthly paymeats 7/1%,
ORDER XNOW TO AVOID DISAPPUINTMENT.
If required aith mateked mortrnyg-coil speoker add 2718
tn Onxh Prire, or 78 down and 15 monthly pagwents af 8/9.

—A.C.BANDPASSS.G.4 CHASSIS—

Wonderfal selectivity and LIST PRICE £6:6:0

Ivity. itish valves,
ﬁiﬁ.:i'%?f;iéﬁ.ﬁﬁ;?:{. -BARGAIN
8 t tal.
Grame. picicap sockete. 2 :19:6

8 watts output. Wave range £00-2,000
metres. For A.C. Mains ONLY 200-25¢ voits
40/80 cyciess Cash or C.0.D. £2:19:86, or, 5/«
dovn and 12 monthly payments of §'-. Or
in beautiful wainut veneered cabinet com-
plete with Matched Field Fnergised Moving-
coll Hpesker, ready to play. List price
£8:8:0. Bargain price, £4:19:6, or 5/« down

5/

BARGAINS

Fully tested Chassis at Bargain Prices.
Satisfaction guaranteed. Immediate delivery.

and 12 monthiy payments of 8;9. DOWN

AC./D.C. 5-VALVE SUPERHET Brondcast (‘hassis,
station-name dizl. Complete with 21l vaives. Brand new,
fully tested. 22:19:6_Cash or C.0.D.

wave BARGAINS -valves FREE

WAVE
4-VALVE BAND-SPREAD SHORT-WAVE KIT.

comprises every part for assembly, fncluding 3 6-pin coils,
wiring, and assembly fnetructions, less valves calys Cush or
€.0.D. Carr. Pik. 42°<, or 2,6 down and 18 monthly pay-
mieuts of 4’-. 4 MATCHED VALVES FBEE.

4-VALVE A.C. BANDSPREAD KIT.
12-94 metres. Enthely new design. Quarunteed world wide
reveption.  Kit. complete with all coils. Liet value-£7:15:6"
BARGAIN, 23:15:0, or 5~ down aud 12 monthly psy.
tuents of /-, Four matched valves FREE,

—N.T.S. WORLD 8.G.3 and 4 KITS—

(previously illustrated) VALVES FREE.

World §.G.3 Model. Righly effctent circuib, Pastalr
output. fdent D.X. Receiver, compiete Kit with 2 naivs
of colls for short wuve bands only, or pair coils emch for
ahort, medium and long waves. 418 or 28 dowa and
12 moathly payments of 4'-, 3 maiched valvcs FREE,
World S.G.4 Model. As asbave, bnt with estra B.6.
Audio stage, marvelious station getter. Btution-name
dial for Broadvast and ealibrated for sfoaven Complete
Kit with alternative 3 puirs of colls for short-wave bandy
or one 8.W., Medium snd Long-wavre bandys. 81/8 or 4/8
down and 12 monthly payments of 47. Valves given
FREE.

103

Replace yo.i;r old set or decide NOW'

—ALL-WAVE S8.G.3 CHAS5IS—

Complete with matched valves. hnobs
and escutcheon. List Value

£4:15:0.

£2:

of 5/=dnwn and 12 monthly
puyments af 4/10,
j’l:n'

Exceptienal purehase.

tode output. Wide cheice
British, foreign and short-wave stations.
18-52 metres. Engraved dial 200-
2,000 metrex. Amasing fone and volume.
Matched valves.  Assembled and  fully
tested. Pimensivns; 10" x 73"
h. to top of scale.

o
STRAIGHT 3 CHASSIS

Asnsembled and fully tested. Slow. motkm tuniog
L0U-2,0t0) metres. Lews vaiven, value 164-.
BARGAIN,

BROADCAST 8.G.3. CHASSIS
Bimilar circuit and dimensions as all-wave model.  Fngraved
Dint 200r2,000 metren. Chassis only 198, Casbh or CO.D. or
complete with matched 8.G.Det., nod Pentode vatves, 39 6
or 2/8 duwn and 12 monthly 1|a\'meuu of 38,

—&4-Yalve ALL-WAVE—

BATTERY CLASS ‘B’ CHASSIS

o' o Bargain £3:19:6

10/6

(7))

Complets with ALL VALVES

Amazing Ruper Band-1'as¢ All-Wave circuit with Clasa
“ B oulput giving range and volume equal to » powerful
nizing set.  Wave-rangee: 18-52; 200-550; 900-2,100
wetren, Stotion-nmpe snd waveleogih illuminsted dind,
similur to 5-Valve Al-Wave Cliasws iliuss
trated oo jeft. Low- H.T. Consumption.
Chasrin vize : 10ioe. high, Hjins. wide, “ins,
deep. Complete with four matched \'alven
knobs and escutchbeon.  Guaranteed [uﬂy
tested. £3:19:6 cush or 5;- sccures, balance in
12 monikly payments of 7/6.

Or with matehod Speaker £4:19:8 ensh. or 5f~
down and 15 murthly pagmente of 711

©® SPECIAL OFFERS

K.B. REJECTOSTAT RECEIVER
CHASSIS

Model 540 5-Valve SBuperiict. A.C. and D.CLJA.C. madcls.
“ IPototune * illuspinated dial.  Btation namex and wictrex,
Waversuge. 20-2,000 metres.  Complete chasain with power
pack with B.V.A. Valver and high fidelity 8m. cone apeaker
mouul:d on silk-fitied bafte bmrd. Lecs cmbinet, Bmgam
£4:4 Yours tor 3j- down aud 15 monthily payments of
6/9, I-ully Tested, Ready for use, Leaflet on request.

POLAR - GAVG CONDENSERS. Shielded 2- and 3-eanz
OU05 & s with  Tri

2 x ml  straight

new, 3.

JACKS AND PLUGS. R.T.8. Single and Double Circuit
Jacks, 1/- ench.  Jack Plugs, 1/- each.

RESISTORS. Metallired well-known makes, all values,
{-watt, 4d. ; 3/8 doz.  l-watt, §d. ; 4,6 doz. Z-wautt, 84.;6/8

doz. 3-watt, 9d, ; 8 - doz.

HONES. Super-sensitive type, 3 8 per pain

= A3

T

3 MATCHED sattery LT
= ype
VALVES, kv

WHATEVER YOU CEDER . . . ash us 5/-
to send nl. leant one set of 3 matehed -
battery 2-volt valves (2 8.G. 3.¥,'s and
onc Output Pentode): Liat vulue 35/« BARGAIN
YOURS FOR 5/6 owvly. POST FREE.
3 vxlvehnlden given FREE. Bee special

Practivar  WirgLkss
March fuh inmue Idva] valves for ex-
perincrial purposes. Bhort Wave and
All-Wave receivers and additionad snd
replacemient  purpcees.  Beeurc your
et NOW, Ly Ffe‘a

Please cross P.0."s and register currency

NEW TIMES SALES CO.
56 (Pr.W.59), LUDGATE HILL, LONDON, E.C4.
Plcolu' 5 C'lJ 5516_&( 1924.

“ Practijcal

When writing to Advertisers, please mention
and Amateur Wireless.”

"EXIT sevanaros

AMAZING RADIO GADGET. CUT3
OUT UNWANTED STATIONS.
No more * lhree programmes at
once.”” -
No loss of lxxnnl strenkth,
No tiresome 2djusiments.
Does'away with serial il reqmud
SPECIAL 1 /6

TBIAL OFFER POST FREE
'EXIT ** 11, New Station

Su-eet 'Leeds. 1

fdd 5O/-WEEKLY

Charge accumuiaters in your spare

ime.
Complete Charger, Incorporating
Westinghouse Metal Rectifiers.

Will charge £ & pccumuylators weekly.
Price £4.4.0
or 8/. monthly.
Send for full particulars.
M.P.R. ELECTRICAL CO, 52, Victoria Road,
Romford, Essexz.
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EL0I2X

Have your ‘““IMP’’ 4-valve Portable
ready before the Easter Holidays. This
wonderful little battery receiver des-
cribed in March 2ist and 28th issues,
has captured the interest of hundreds
of readers of ** Practical Wireless."'

CLIX “ MIDGET”

VALVEHOLDERS'
Specially designed by Clix
for use wnh the range of
Hivac " Midget " Valves,

4-pin, 7d., 5-pin, 8d.

CLIX CONTROL
PAN
Used as a Wavechange

Switch for the " IMP.”

Price complete, 1/-.

CLIX SPADE
TERMINALS

lec full surface contact,

I,.14d. Large, 2d.
“ MASTER” PLUGS

The pins are non-collapsible
13d. g

CLIX CONNECTOR
Resilient Socket and Solid
Plug, 43d. each.

Folders “N" Free, g‘
BRITISH MECHANICAL PR DUCTluN

79a, Rochester Row, London, S.W.1

ARMISTRONG 7-VALVE

(including Cathode Ray quve)
Snperheterodyne All Wave Radiogram Chassis, with full size S-inch
Moving Coil Speaker. Model SNBP/T, Ready to £
switeh on. PRICE 7 18 6
This new chassis is a de\'elopmmt of the earller populnr 3BP/T
aud  Incorporates many hitherto? only
on the higber priced models. -

It has Cathode
|Tuning  Ipdicator and
Floodlit plate  glass
tuning scale, whilst
the wave band cover-
age now fneludes the
16-metre-band.
{All the best British
| components are nsed
throughout

Full range volume
‘and tone control is
*pronded and works
on granioplione as
|well ay radio.
price  includes
radiogram ehassis com-
|plete with British valves
and 8-inch Moving cofl
speaker matched to the
chasels, muins leads
pilot lights and g
jeverything
|ready for
immediate use.

Ray

taeking and Carriagc Free. 7 Days Trial. Carriage Paid.
Armstrong 12 months guarantee.

The above is only one of many attractive models and foll details

will be sent on application.

ARMSTRONG MANUFACTURING Co.

100, KING’S ROAD, CAMDEN TOWN, K.W.1.
'Phone : GULliver 3105.

TRACING MODULATION HUM
(Continued from -page 98)

the discovery of a bad contact between
one of the detector valve pins and the
holder, which wag overcome by cleaning
the pin with emery cloth.

Detector Heater-Cathode Circuit
There was still a final trace of modulation

hum, and this had .become really exas-

perating by now. A .01 mfd. fixed condenser

was connected between one side of the’

detector heater and the cathode of the same
valve—slight additional improvement. This
was replaced by a pair of .006 mfd. con-
densers in series across the heater, with the
centre tapping connected to the cathode
and earth line ; that was no better than the
single condenser. Other values down to
.0005 mfd. were tried without any appre-

| ciable difference being noted, although it

seemed that capacities in excess of .002 mfd.
were best.

The Cure

At this stage the bright idea occurred of
connecting the earth lead—with series
condenser in cirouit—directly to the cathode
terminal of the detector. Surprising
though it may seem, that completely over-
came the whole trouble; immediately the
set behaved as it should have done at first.
The reason was not very clear, because
there was no question of high resistance
between the earth terminal and the cathode
of the valve. Tests with an ohmmeter
showed this to be negligible—at least, it
would normally have been considered
negligible !

In order to re-check the conclusions that
had been drawn, most of the alterations that
had previously ‘been made were discarded.
Many of them were thus proved to have
been unnecessary. Among them were:
change to tuned-transformer coupling;
increased decoupling of H.F. pentode
(which had slightly reduced efficiency) ;
*“ tuning ”’ of the smoothing choke. Changes
that were still worth while were : reduction
of grid-condenser capacity ; reduction of
grid -leak resistancc; condenser across
detector heater ; condenser from one
gide of heater to cathode.

A.C. Sets

It must not be inferred from the above
that the changes made would be helpful in
every instancc, and it should be remem-

"bered that the design of the set in questi8n

was not good. At the same time, the com-
plete description of the tests that were made
will probably be of assistance to readers
who experience similar troubles. Many of
the changes are equally applicable to A.C.,
D.C. or A.C./D.C. sets, but in the case of
A.C. receivers there are a few other items
that should reccive attention. For example,
the connection of a condenser between each
anodc. of the rectifier valve and H.T-+
is often helpful ; condensers should have &
capacity up to about .01 mfd. and should be
rated at twicc the mormal H.T. voltage.
Then again, trouble might be due to incor-
rect centre-tapping 6f the heater winding
of the transformer. This can be checked by
taking the cathode lead to the centre of a
‘ humdinger.”’
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ELECTRADIX BARGAINS

| EMERGENCY SETS. Petrol Engine coupled 30 v. § amp. Dynamo
[ on Led, £12. Aural Aireraft Locators with Amplifiery £20. ~Port-
ahle Field Telephones, Cable and Exckanges.

EDISON Stee! Storage Cells.

ELECTRIC PUMPS, for A.C. or D.C,, 12 v. to 230 v. Centrifiizal
all-byonze pump, throws 12¢ gals. per hour. For 6it. fountain,
Caravans, Bungaiows aud Boats, 87/6. Larger pumps quoted for.
AIR COMPRESSORS, for Paint Spraying, Bet Cleaning. Inflation,
ete, Foot operated, 37,8, Electric, No. 1 size, £5/15/-. No. 2
Twin-Cyl,, £7/19/-. A few 8.H., in good order, cheap.

HOME SOUND RECORDING at low cost.
The FEIGH RECORDER fits auy
Radiogram, positive drive, worm
pear aud vack. Complete ready for
use, only 37 6. Super leigh
Fidelity Set, 42/8. Tracking Gehr
only 21/-. Either 4/- doz jnetal
blanks can be used or the giass-
coated simplets, 10in., 3/- cach, Pre-
amplificra for Recording Mikea,
1-valve Battery Model in eabinet,
25/, A.C. Mains pre-amplifiers,
with valve rectifier, steel-cased model, 60/-,

GRAMOMOTORS. Gharard VUpiversal A.C./D.C. with iurntable
aod auto switeh, £3;10/-. A.C. Gramo Motors and turutable, 110
voits, 25/,

LIGHT AND RAY CELLS.—Selenium Rayeraft, 21/-; Kiugston,
15/-. Phottonic Self Gen., 17/6. Raycraft outft with relay and
anplifier, 45/- Photocells, for sound vn Film, Television and Ray
Work. R.C.A., 25/-; G.E.C, £3/10. Beck Angle Prisms, maunted
in v.arne:, 60 Mlcromqur adjusters for lens, 3/-. Eyepicces
with prism and lenses for photocell inspection. 12.8. New
X-Ray Tubes, 15/-,
MIRRORS.—8%in, dia., Helio or Television. 1/8. Rarabolic Con-
cave, 20ip., 25/~ ; Carr. fwd.* Neon Lamps, 2/6 and 3/- each, with

holder, Miniature Neous, 2 6.

CRYSTAL SETS. [\eed no battery, work on rulureu acrial. '5/8
ard 7/8. * Mouse 'pliones, table and wall, 15/-, * Bells. Decsk type
tovement in gong, 2/8. Wall bells, 3,- Lurge sizét 7/8,

Mains outdooy fire alani Lells.

Bell Wire, Twin,

mth
Large ironelad, single stroke, 15/-.
10' 17/8.7 BeU Pashes, 6d. MHeavy brass, 1f-,
0 yds.
METERS For fault finding, ele. Bargain line -in pertable
moving-coll. by Everett Edgcumbe, 40 to 120 volta- for home
conversion to.multi-range, 21/6. Western flush panel miliam-
nieters, 030 or 0-100, 17,6 each. E.E. voltineters, A.C., 240
v., 85/,
MEGGERS as new, Direct Reuding .001 ohm to 10 megs. Long
scale dial for Resistance mreasurements, 100, 230 and 300 volts,
from £5
SILVERTOWN Portable Tester. Combines Wheatstone Bridge,
Galvo, shunts and ratios, as new, £8, @.P.0. Plug-in Bridge
Reslstance Boxes, to 8,000 ohms, 60/-,
MICROPHONES, Table Model ¢ N.W.11."” For home broadcasting.
Bakélite syuarz body on bronze base, containing transformer, awiteh
and plugs, is a marvellous production at a low price. Worth
2 vulpneae. Only 15'-, Lesdix No. 10B Pedestal, 1tin. hizh,
12/8. Lerdix Buperior No. 12BB Ring, 1lin. pedestal. 18 6,
Hand mikes in 2in. case, No. 1L at 5/6, Superior type, No.11a,
7.6. Honie microphone No. 11 is a solo general-purpose robust.
mike, with solid balelite body, back terminals, front metul grille,
hand or sliug design, 5/6.
REISZ MIKES, 30'- & §0/-. Moving Coil Mikes, 55/-.
STUD SWITCHES, Siate pauel 5in. x Hin., with 20 stuns. 1wo
contact arme, ring and knob, 5/8. 7-stud cn ebonite with plug,
1/8. Yaxley] wave-change, 2-gang with knob, one hoie, 1/2,
Reyrolle Power Plugs, 13 amp., shrouded punel wall, two pairs on
iton box, unused, 10/,

+ HEADPHONES. Light weicht. 2,000 chmu, 48,
Bingle high res, e-lrpleues. 2 €. Bulliv an 1"0 ohmm. W.D,
modei. Al body and 1 . Maker’s

price tc-day, 15/-. Our yr]ce 2!9 per pair.  &d. pnstaze.
VALVES, \ﬂdget Peanut 1

.volt, 4-pin, 11° long, uew, 2/-
each, or 12/- d

ozen.
DYNAMOS ‘and Switchboords front 50 watts to 5 kW. Several
hiundreds to select from. Morse clhaine and wheels, 25" sct.
Skewgear boxes, § h.p. 10/-. Gear boxes. 2-1 jfor } h.p., 4/8.
Rlectric Governors, 7/8. Bowden R.AF. Remote Cu'!mle, 18
poiuts, 5.6,
200 WATT ROTARY CONVERTERS for A.C. Radlo on leyton
150_v.= .C. umins, {nsteel cabinet with tilter, £12. Oihers 230
v, to A.C. 110 v. or 220 v. 54 cycles in stock frowa 15 watts to 300
watis.

APRIL BARGAIN LIST “N" FREE ON REQUEST.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4

Central 4611

Telephone :

| OF special interest to you
NEWNE’S

TELEVISION AND
SHORTWAVE
HANDBOOK

F. J. CAM

elevision,” ** I’raeuml and Amateur
lVln‘Ieu," efe.)

EVERYTHING ABOUT—Drums, Mirror Scraws,
Scanning Discs and other Scanning Systems,
Neon " Lamps, the Cathode-Ray Oscillograph.
How to build Short-Wave Receivers, straight

and superhet, etc. Fully Hlustrated.

280 pages Only 3/6 net
From Booksellers everywhere

GEORGE . NEWNES, LIMITED
Tower House, Southampton Street, Strand, W.¢.2

B
{Editor * Practical
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J) T he following replies tg querics

d are given in abbreiiated form

either because of non-conipliance

rith owr rulex, or becanse the point raised is not of

general interest.

B. H. 8. (N.W.1), 250,000 ohms is the same as .25
megohms. All of the parts may be obtained from
Messrs. Peto-Scott.

E. D. A. (Birmingham).
supply a

J. R.

T

We regret that we cannot
bineprint of the type of sct referred to.

M. (Kew). We regret that we have no details

now available of the unit in question and suggest 1hat
yon write direct to Messrs. Mullard who sponsored tlie
unit and who nmy stilt be able to let you have some data
concerning it.

d. C. B. (Warrington). The fitm_in question made
Jozens of ditferent types of coil and it would be essential
to know the type number before connections could be
given. |

T. B. M. (Sowerby Bridge). Messrs Peto-Seoit ean |
supply the material in question.

K. E. 8. (5.W.11). We regret that we cannot supply
the details you require without more comprehensive
information. We have puhlished several forms of
calibrated oscillator which should be suitable.

C. E. H. (Saltord 5). We cannot supply & blueprint
of the set in question, which was originally pubtighed by
“ Popular Wireless.”

D. R. W, (Redland). We do not know of any form
of handle of the type mentioned, bnt vou shoukl bte
able to make up snch an arrangement from an ordinary
length of strap. Messrs. Peto-Scott may be able to
supply vou with a proper ecarrying handle which svould
Le of suflicient length te serve your purpose.

T. H. A. (Blitinge). Messrs. Peto-Seott can supply
the formers and also the wire if you need it.

J. . (8.W.T). Although the theoretical diagram
floes not show 7 connections, this partieular valve is
supplied both ag a 3-pin aml a 7-pin component. In
the latter the metallised surface is connected to one
pin and one pin is left blank. We regret that. we eannot
identify vour coil which is apparently an old model.

W. R. T. (Burton-on-Trent). 'I'he acrial is joined to
No. 4, earth to Nos. 5 angl 3, and reaction condenser to
No. 6. The tuning condenser (flxed vanes) is joined to
terminal 1 and the gril condeuser to terminal 7. 1f the

coil is used in an H.F. stage the grid could be joined to
termiénal 1, ignoring No. 7.

S. J. H. (Dronfield). We regret that the blueprint is
no longer availahle,

S. S. (Sheffield). The trouble may be due to the
fact that the speaker cone is distorted and the speech
coll fouls the pole picee. On the other hand the noise
may easily he caused by an overloaded output valve.
You may be able to readjust the tuning dial {f all of the
readings nre out. There are special screws for this
purpose.

A. G. S. (Edinburgh). There Is no sach ehart ayail-

able. A transverse current microphone would be inost
sultable.

G. H. (Cork). A simple L.F. stage may he added. |
We have described such a stage drequently, and vou
will find details of o saitable unit in our issue dated !
February 6th, 1937,

C. C. B. (Cowley). The set deseribed in our short:
wave gection this week should meet your requirements.

~ S.W. NEWS |

Longer Broadcasts from Japan
Transmissions in foreign languages
destined to Europe from JVP and JZI.
Tokio. on 39.95 m. (7.51 me/s) and. 31.46
m. (9.535 me/s) have been extended ; they
are broadeast simultanepusly “from . both
stations daily from G.M.T. 19.30-21.00.

News of Ultra-short-Wavers
W3XEY, Baltimore, 31.6 mc/zs (9.494
m.), 100 watts, is on the air from G.M.T.
21.00-05.00; WIXEQ, New Bedford
(Mass.), on the same channel, works from
G.M.T. 19.00-23.00. WIXER, Mount
Washington (Mass.), is carrying out tests
with a directional- aerial on 41.90 me/s
{7.133 in.). WS8XH, Buffalo (N.Y.). on this
frequency. operates daily from G.M.T.
18.00-22.00, and from 22.45-02.00 W2XHG,
New York, sharing this channel, ean
be heard relaying an N.B.€. programme
between G.M.T. 14.00-05.00. W3XES,
Baltimore, which has been using 25.6 me/s
{11.70 m.), is reported to be changing over
to 38.6 me/s) (7.78 m.) on May 1st. Finally,
another station giving the eall-sign W2XQO,
and situated at Flushing (N.Y.), has beén

heard testing on 26.55 me/s (11.29 m.).

'FOR YOU

ence institution in the world.
sound, practical and profitable.
:

coupon below if you wish.

The Radio Industry is short of trained men.
assistant in a wireless shop, or doing a dead-end job on the bench, yet
you have a grand opportunity to get a progressive, highly paid post—if
you equip yourself for it by spare-time study,

The I.C.S. are the creative pioneers of vocational training by the postal
method, ‘and by far the largest, greatest and most successful correspond-
You can trust 1.C.S. Instruction.

Write for our free ** Radio '’ booklet, stating your subject—or use the

A GoobD JoB IN RADIO

You may still be an untrained

3 . B g
Whatever branch of the Industry a?)peals most strongly to you, the 1
International Correspondence Schools. have a €ourse to fit your needs. F
Under 1.C.S. direction, you-study when-and where you like. You are |
guided throughout by highly qualified instructors, whose advice and
assistance is yolirs just as often as’you care to ask for it.
century of unrivalled experience Is at the back of this work.

Nearly half a

It Is

Radio Engineering.
Complete Radio.

W.T. Exam.

Radio Servicemen's c
Elementary Radio. P.M.G. Cortif.
Radio Service and Sales. A

4 Televiston.

i THE ADVISORY QEPAR:TMENT

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W.C.2
1.E.E. Grad. Exam.

. & @.in Radio Com. Exam,

ir Ministry Prov. Certit.

Mark X in front of Courses in which you are interested.

TO BUILD THE MOST

EFFICIENT

AMER'CAN TYPE SET you must include

NATIONAL
UNION
VALVES

Undoubtedly the best
American  Type Valve for
the results you plan.

Guaranteed 265 days full life.
As used by America’s leading
short wave experimentalists.

Post the coupon for com-
plete range of valves and
price list.

MADE IN US.A,

NATIONAL UNION

RADIO VALVES

UNIVERSAL RADIO
DISTRIBUTORS LIMITED

24, FITZROY SQUARE, LONDON, W.1

Telegrams : Unimpo. Rath. Telephone : Euston 3018/9/10.

POST THIS COUPON

Send at once complete range of NATIONAL
UNION Genuine Guaranteed American Valves
together with prices,

Name
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

“ Down to Earth”
IR,—I wish to thank Mr. Leslie Tearney
for his interesting letter in your issue
of March 19th, in reply to mine. I note
that his unusual aerial is below the surface
of the earth. It looks as though it will have
to be admitted that wireless waves travel
not only over the surface of the earth, but
through the earth, and with your corre-
spondent I am in agreement.

Since writing my original letter I have
again changed the direction of my aerial
which is now laid ‘‘ permanently’ along
the ground beside a hedge, but the reception
from Droitwich is much weaker than when
the aerial was in a different direction. ~

I am now informed that ground aerials
were in use for reception 20 years ago—it is
therefore amazing that the subject i3 not
more fully understood and explained in
present-day theory ! I will run the risk of
being langhed at by suggesting that wireless
waves can be radiated with the aerial of the
transmitler on or in the ground. If success-
ful, this would be very useful in the unfor-
tunate event of war. I am of the opinion
that it will be successful.—D’Arcy Forp
(Exeter).

A Three-stage H.Q. Amplifier

IR,—All music lovers should thank you

for Mr. Bonavia-Hunt’s interesting
article on Direct Coupling (March 12th
issue) and hope for further contributions
from him in due course.

Quality enthusiasts will find his claims
fully substantiated. Gramophiles, too, will
assuredly hail the amazing improvement
on previous methods of reproduction, and
will find a new lease of life in many of their
older records.—G. G. WiLLiams (Guildford).

A 20-m. Log from Lancashire:

Correspondent Wanted

IR,—I hope my 20-m. ’phone log, which

1 give below, will prove of interest. All
stations were heard from March 20th to
-22nd, and times of listening were 09.00 to
09.30 G.M.T., and 16.00 to 17.00 G.M.T.

KAI1BH, IME, IMG, 1ZL, IJR (Philippine
Is.), VU2CQ (India), ZB1L (Malta), ZS2N (S.
Africa), HR5C (Honduras), K4EMG (Porto
Rico), KTFDB/(Fairbanks, Alaska), XE1GT,
1GK, 2BJ (Mexico), YT7MT (Yugoslavia),
FISAC (French-Indo-China), VS7TGH (Cey-
lon), VS2AK (Kuala Lumpur), VR6AY
(Pitcairn Island), ZL2AF (New Zealand),
PKIMX (Batavia), VK20Q, 2GU, 2VV,
2BE, .2YU, 2ABC, 3WA, 3WB, 3NP—
15 watts input (Australia)), XUSRD
(Shanghai) and XZ2EZ (Rangoon, Buuma),
also W’s from all nine districts.

Altogether, I have heard amateurs on
20 netres from 60 countries during February
and March. All reception was on a two-
valve battery set using headphones, with a
70ft. aerial.

I should like to get in touch with any ~

- short-wave amateur in the Nelson district.
Also I would greatly appreciate any

information about XZ2EZ, as he is not
listed anywhere—C. RusHTON (4, West-
moreland Street, Nelson, Lancs).

Station VR6AY—Pitcairn Island

IR,—1 was rather interested to read

D. C. Chamberlain’s (2CHD) remarks
re Pitcairn Island.
+» For some considcrable time Pitcairn
Island has been working on the 600 m.
band under the call-sign PITC. It might
interest other readers to note that prac?
tically all Shaw Saville Albion steamers
outward bound to New Zealand (via
Panama) call at this island and also call on
the return journey to Panama. Several of
the New Zecaland Shipping Co.’s steamers
also make a call.

The gear at the station was given by the
Marconi Marine Service. Weather per-
mitting, intending ships who wish to pay
a call at the island, call PITC when likely
to be in range, and arrangements are then
made as to the approximate time of arrival.
This is important, as owing to the rocky
coast of the island, liners cannot approach
the coast, and anchor about three miles
from the island. The natives row out in
punts filled with all sorts of curios they
have made, and also large baskets of
fruit. They are allowed on board, as the
passengers cannot go ashore, and exchange
their goods for shirts or razor blades, soap,
etec. Of course, they will accept English

20 YU TR

i —THAT although H.F. instability may some-
fimes be removed by reducing anode voiltage,
the efficiency of the stage is also reduced by
so doing.
—THAT stability should always be obtained,
where possible, without reduction of efficiency.
—THAT a small rubber-band twisted round the
arms of a simple push-pull on-off switch will
often prevent noises due to bad contact.
—THAT whistles in a superhet receiver may
often be traced to bad alignment of the various
tuning circuits.
—THAT wvariable selectivity may often be
incorporated in a superhet without altering
any existing components.
—THAT the simplest scheme of the above type
is a variable condenser between primary and
secondary windings.

) e
) —
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The Fditor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND AMATBUR WIRELESS.,  Sueh arficles should be
written on one side of the puper only, and should contuin
the name and address of the sender. Whilstthe Editor
does nol hold hiwself regponsible for manuseripts, every
cffort will be made to return them if u stamped and
addyessed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRKLESS, George Newnes,
Ltd., Tower House, Southampton Street Strand, W.C 2.

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

money, but it is not of much value to them,
as they cannot spend it on the island.

They speak English very well indeed, and
seem quite a happy crowd. Their laws are
very peculiar, and are very amusing to
English people. The liners stay about one
hour, and after all the mail, etc., has been
cleared, the natives disembark and row
back to the island.

I do not think they are quite so lonely as
it appears from your correspondent’s re-
marks, and visits are only postponed when
weather conditions are very bad ; after all
there are islands off the British Isles under
similar conditions, the inhabitants of which
have to rely on the weather for mail, etc.

In conclusion, I wish 2CHD the best of
luck, and also other readers who care to
forward QSLs to this station.—C. HiNpLE
(G8JA) (Blackburn).

IR,—T have read with interest Mr. D. C.
Chamberlain’s letter which is published
in the March 26th issue of PracTicaL
AND AMATEUR WIRELESS, regarding the
short-wave transmitter in Pitcairn Island.
I myself have heard this station several
times, and have some further information
aboutit. When I first heard Pitcairn Island,
the call given was VR6A ; and this has been
the same up to March 19th, when the station
identified itself as ‘‘ VR6AY, Pitcairn
Island.”

Apparently VR6AY is the official call-
sign, whilst VR6A was used only tem-
porarily, as the official call, at the time the
apparatus was received, was not known.—
P. L. CaamserLAIN (Norbury).

A Good Log With a One-valver

IR,—I enclose my log and hope that it

will prove of interest to other readers.
The period of listening covered was from
320 to 420 am, in the early hours of
Saturday, March 19th. I am rather proud
of this list, as the set I use is only a one-
valver, taking only 40 volts H.T., and the
usual 30ft. *‘inverted-L " antenna. All
signals were easily readable, most being R7.

Américans :—WICND (R8), WICGY,
WIGED, W9VPK, WIAHJ, W4BRR,
W3EDO, WSNUN, W2CP, W2JQ (RS),
WIJWD, W2AMM, W2IKV, W3EMM,
W3LN, WITW (R9), WIFNT, W2YC,
W2IXY (R8), W2CLA, W2AZ, WIAVK,
W3BNC, W4BYY (R9), WIIEE, W4AH,
W2EE, W8JQ, WIBLO, W2CIL (RS),
WI1BKK, W4BMR (R9), W3GWL, WICM,
WIKKM, WIBLA, W4GW, W6GRL and
WO9ARL. I also heard CO2WM, in Cuba,
and the following Canadians: VE2DE
(R8), VE2FK, VE2LP, VE3KG, VE2EE
and VE2KF, Only one ““ G’ was heard—
G3TL.

Besides this list, my set pulls in at R7
all the American short-wave broadcasting
stations, the best being W2XE on 13.94 m.
and W8XK on 25.26 in. Japan is heard
regularly at good signal strength, and
South Americans are heard very well indeed.

I should be pleased to correspond with
any reader interested in amateur trans-
mitting.—D. B. Durron (“Sunny Home,”
9, Albert Avenue, Skegness).

[Note: Owing o the large number of * logs’
which are now betng sent by readers, these
lists will not be published unless the letler 3
accompanied by veri's in respect of the stations.
¢ Local’ reception should not be regarded as
a ‘feat’ and only real D.X. work should be
commiented upon.—ED.]

NOW READY!
WIRELESS COILS, CHOKES AND TRANS-
FORMERS. AND HOW TO MAKE THEM.

2/6; o1 2/10 by post from Gen. Newnes Ltd., Tower
House, Southampton Streel, Strand, London. W .C.2,
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H.F. Instability

‘“1 have made an H.F. receiver which I
cannot stabilise, I have made several
tests and the only thing which puzzies me
is that I ean stop the whistle which is
continually present by putting my finger
on the top of the S.G. valve. This also
gives a slight Improvement in signal strength
and I can tune right through the range
satisfactorily. Does this indicate to you
the fault and how cam I stop it?>’—
F. G. L. (Cork).
TIIE most likely cause of the trouble is

that H.F. is getting through to the

remainder of the circuit, and when you put
your finger on the anode you by-pass this
H.F. Connect a fixed condenser at that
point and to earth to confirm this. If
that stops the whistle also you must
improve the decoupling in the H.F. stage,
and if ehoke-coupling is employed a better
choke should be used. If, however, the
condenser does not stop the trouble it
will indicate that your body simply damps
the H.F. stage which is oscillating, and,
therefore, the H.T. voltage should be
reduced, the screen voltage modified, or
the bias altered. Pay particular attention
to the lay-out and the screening of the anode
lead.

Tuning Difficulties

‘“I am puzzled with my receiver, which
does not tune in the same station at the
same point two days running. [ have called
at the local dealer and he advises me to
send it back to the makers, but this will
mean being without the set for a long time
and I would like to cure the trouble myself
if possible. There is no instability or other
trouble, but simply that when I get, say,
London, it is always at some different point
over a space of about three-quarters of an
inch.”’—T. E. (Dewsbury).
WE think you will find that the dial

locking-screw has become loosened

and this causes the drive to slip over a short
distance. On the other hand, there is a
special form of dial now fitted to a number
of receivers where a slow-motion drive
comes into action over a short distance
upon reversing the direction in which it is
turned. A small screw provides for the
locking of this device, and this may have
fallen out. It would, therefore, be prefer-
able to have the set examined by a repre-
sentative of the firm or the makers.

Auto-bias
‘“I am building a set using the amplifier
of Class B type, and I would like to use
automatic grid-bias, but am not sure how to
wire it. I have enclosed a circuit and
should like to know if this is the method,
or, if not, perhaps you would put’'me right.”*
—W. G.(Darwen).
HE arrangement which you have
sketched is incorrect and the only
way in which you can obtain bias in a
battery receiver is to connect the normal
(.B. terminal of the L.F. transformmer to
H.T. negative and then to eonncect H.T.
negative to the L.T. negative line through
a fixed resistance of a suitable value. This

UERIES cnd
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will depend upon the bias voltage
required and the total anode current
of the recetver, dividing the latter into the
former. In a Class B circuit, however,
the anode current of the output valve
fluctuates with the signal strength, and
thus the bias would also fluctunte if you
employed an automatic biasing arrange-
ment. It is, therefore, not a satisfactory
proposition to attemipt auto-. bias with a
cireuit of the Class B type.

Set for a Ship :

““T should be glad if you could suggest
a set from your Blueprint service that woutld
be suitable for use on board ship. The
voltage is 110 D.C., and most commereial
sets are subject to engine-reom interference,
hum, ete. We desire good short-wave
reception when out East.”’—J. D, (M.V.
—B.M., E.C.).

YOU would probably find that a battery-
operated receiver would be the best
arrangement in your particular case. Good

P R

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended ouly
for the solution of problems or difficulties
arising from. the cgnstruction of receivers ‘
described in our pages, from articles appearing
In our pages, or on general wireless matters,
‘Weregret that we cannot, for ohvious reasons—

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

(2) Suggest alterations or modifications of
receivers - described In  onr _contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(b) Grant interviews to querists.

A stamped addressed envelope must be
i enclosed for the reply. All sketches and
; drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not he enclosed

with queries as they are dealt with by a
separate department.
Send your queries to the Editor, PRACTICAL AND
AMATEUR WIRELESS, George Newnes, Itd., Tower
House, Southampton Street. Strand, Londonm, W.0.2.

The Coupon must be enclosed with every guery.
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H.T. accumulators could he employed
for the H.T. supply and kept charged from
the ship’s installation, and _this would
overcome all difficulties due to the possible
erratic nature of the ship’s supply. If,
however, the D.C. is really smoothed you
could no doubt fit some sort of interference-
suppressing device to prevent H.F. inter-
ference and reliable smoothing could be
employed, but for the operation of & mains-
type set you would have to use a converter
to change the supply to A.C. and then
step it up and convert it back to D.C.
Any good battery set would give satis-
factory results, but we have not published
a design for a superhet or other powerful

TO FIND THAT FAULT!

THE WIRELESS CONSTRUCTOR'S
ENCYCLOP/EDIA
S/- or 5/6 by past from

George Newnes, Ltd., Sowcr House, South-
ampton 'St., London, W.C.2.
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short-waver such as would probably be
found desirable in the part of the world
covered by you.

Tone Controls

*1 send you a circuit of my eight-valve -
set, into which I should like to incorporate
a tone control. I am uncertain as to the
best method of doing this and should be
glad of your advice on this point. Perhaps
you would also state component values
tor the idea.”—H. W. A. (S.W.9).

E do not give instructions for modi-
fying commercial apparatus, and
can, therefore, only deal with the ntatter
from a general point of view. When fitting
a tone control the object is to suppress
the higher frequencies (it being generally
assumed with standard circuits that bass
cut-off is not desired and bass boost
difficult to attain). The suppression of the
higher frequencies usually gives the effect
of more balanced reproduction. We there-
fore suggest that you include such a cut-off
eireuit in the most suitable part of the
receiver. Although it is usual to place it
in the output anode ecirecuit, it is often
desirable to place it earlier in the L.F.
circuits so that the subsequent amplifi-
cation is only at the desired frequencies
and this often prevents certain forms of
frequency distortion.

Circuit Testing

‘“1 am building a comprehensive frans-
mitter and receiver and wish to make some
provision- for rapid tests of the various
circuits. What, in your opinion, is the
best way of doing this, say, for monitoring
purposes ? *—H. Y. (Warrington).

YOU will find that ordinary plug and

jack connections cannot he beaten
for this purpose. You could, by this
system, use a fingle meter with converter
scales and connect just where you desired,
whereas with certain circuits permanently
wired to a meter a greater expense would:
be needed for the equipment. Closed-
circuit jacks are usually suitable and may
be included in the cathode leads (or anode
circuits) to ascertain rapidly the anode
circuit which in most cases will automatie-
ally check grid-bias, anode volts, and valve.
Care will have to be taken in some circuits

‘to avoid open-eircuiting the apparatus’

when the plug is inserted or removed.

Peak Volts

‘“1 have a condenser which is marked
300 peak, and should like to know exactly
what this term means. I want to use the
condenser in a set I have just built whieh
has a 250-volt rectifier, and I wonder if
the condenser may be used in the smoothing
circuit.””—J. C. (Shefiield, 6).

HE peak rating is the maximum which
may be applied to the condenser. In
a mains unit of the type using a directly-
heated rectifier, the voltage when the set
is switched on may rise to a very high
value, which will fall as soon as the valves
have attained maximum temperature. If
you include a voltmeter in the circuit yon
will find that with the type of rectifier
mentioned the peak may easily be well over
300 volts for a few seconds and thus a much
higher rating is desirable on the condenser.
If an indirectly-heated rectifier is employed,
or a thermal delay switch is used, the
question of the surge ov peak voltage will
not arise.

The coupon on page iii of cover
must be attached to every query.
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word, Words
in black face andfor capitals are charged
double this rate (minimum charge 3/~ per
paragraph). Display lines are charged at
6/- per lime. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
“ Practical and Amateur Wireless,”
Tower House, Southampton Street, Strand,
London, W.C.2.

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, et:c.

RADIOMART’S

(Tweo Radios in every home)

BARGAIN OFFERS

An opportunity for callers only to secure

remarkable value for money in Receivers,

Such wonderful value is worth a visit to see
and choose a real bargain.

TABLE RECEIVERS
(Mains Models)

6 Ouly DECCA All-wave, 6 Valve AC. with AVC and
Noise Suppressfon. Beautiftl Walnut Cabinet. 3-watts

Quipui.  Model 520. List Price

12} gns. . * £4 - 17 6
5 Only AERODYNE AII wave \lodcl 534 6-Valve
Superhet,  AC  Mains. Full l’\‘imun Dial. Walnut
Cabinet, 3-walis Oul»ut List Price,

13 ¥ns, M 15 - 0
& Only ALBA AII wave \C M'ﬂns Model 870. Iren
Cored Cuils and IF’s. AVC. Two-speed Dinl, 17-1 and

PRACTICAL AND AMATEUR WIRELESS

| Changers, 7/6.

100-1. Airplane Dial. Walnut Cabinet,

List 11 gns. £4 =7« 6
2 ()nlu INVICTA AC All wave Superhet “ No
Stoop ' dial runieng. VC.,  Beaulitul amnd reliable
reprodiletion oun 3 Lunds. I.ht Price, £4 7= 6
12 gns.

3 Only KIGGS AC Ma\nﬂ All wave (4 bands)
Superhet. AVC. 3 S-watts (\lllpu( with  fine
quality reprodtfetion. Iast Price, =
1o gns. £2-17 2
12 Onip HIGGS AC Maln= 5. \ nvr Superhet. AV
and Tone Control. In dne walant £1 19 6
Cabinet, List Price, 8 gns. ..

2 Ouly COSSOR Model 378 Super I‘orrnd\uc The
last  word in r‘lmlle Ra(lm List £3 - - 6

Piice, £3/8/-
Battery Models

; Only COSSOR 3733 All-wave Super Ferrodyue.
Z.wave bands, List Price, £7/15/- £2 17 e 6

§ Ouly COSSOR 373 Snper Seleciive ﬂupel
drue,  2-wave hmds Llst Pr\ce, £1 -

Ferro-

£6/15/-
G5N1 (Birmingham) Ltd.
44, HOLLOWAY HEAD, BIRMINGHAM, 1

Telephone : I\'IID, 3254

'.-\LX\HALL —Polar Midget condensers, 2-zang,
Gs. 8d.; 3-gang, 8s. T d-gang, 133, 6.
Polar full vision horizbntal drives, bs.
AUXHALL, Hivac valves, entire range. full dis-
counts. Polar station-natned scales for hori-
zontal drives, 1s.
AUXHALL. T.C.C. electrolyticcondensers. & mid.
\ and 4 mid, 500 volt, 2s. 6d. B0 mid. 5t volt,
1x

e
AUXHALL. TIron-cored coils, 3-gang, on hase,
with circuit, 17s, J.B. drives with station-
named scale, b3, 0d
AUXHALL. \[‘I"Il‘l\o\ and Rola P.M. speakers.
7in. cone, 168 : 10in. cone, 223, - Energised
models. 2,500 tield coil.& TiIL, 125, 6d. : 10in., 178, 8d.
\/}.\l NHALL UTILITIES, 1063a, Strand. W.C.2.
Temple Bar 9338. Seud posteard for free list,
Post paid 24 64, and over, or €.0.D.

RIDGE Reetifiers, 1 or 5 m.A.. for output or
universal meters : perfect condition. Price 10/-.—
Box A112, efo PRACTICAL WIRELESS.

IRE Readers.—Mail your orders to us. Full stock
valves, components. S.T.000 flnisiied instrioent,
specified components, valves and 10 B.T.8. lnlluftor%.
£6/15/0.—Rice & Berney, Radio Engincers, Cootehill,
Co. _Cavan.

193 Radio at 509 discount. Valves, Speakers,

Condcnsers, Rccm\'ors 8 - 8, 450 work-
ing, 2/6; 8, 500 working, 2/-; G 12 .M, 62/6; G 12,
1,250, 44/0 Duode 33 ""’/0 —Conlphono rmskirl\

PREMIER

SUPPLY STORES

POST ORDERS
Jubilee Works,
167, Lower
Clapton Rd.,
Lendon, E.5.
Ambherst 4723

CALLERS

165 & 165a,
Fleet Street, E.C.4
Central 2833.
50, Hizh Street,
Clapham, S.W.4.
Macaulay 2381.

Now Ready. Our New 938 Enlarged
Hlustrated Catalogue, Handbook and
Valve Manual. 90 Pages. Price 6éd.

3-WATT A.C. OR A.C./D.C. TWO STAGE HIGH GAIN
AMPLIFIER MIT. Complete Kil of parts, with speei-
ally Ill.l[(hcd\l\l\(‘s, 4(¥ 5 or wired aud testod, £2/15/-.
8-WATT A.C. HREE STAGE HIGH GAIN
AMPLIFIER, \\l“l push-puil outpnt.  Complete Kit
of parts, \nth five specially luatched valves, £4/4/-; or
wired and tested, £5/5'-.

SPEC!AL OFFER ROLA SPEAKERS. 8" ["M.s
15/-: m P.M.y, 19[11 G.12 12" High Fidelity P. )I
79/8 - (.12 Mains B ncrf'isod 57/6.
BATTERY VALVES, 2 \olts HE¥, L¥,
Super-Power, 2/9. \’ur-mu-b G, 1 or
H.F. Pens, V-mu-I{.¥, Pens, 5/-. Uuu I

2/3. Power,
pin Pentodes,
5/-. Yreq.

EUROPA MAINS VALVEE. 4v. A.C. Types, \(‘/H L., |

AC /L, AC/8G, AC/VMSG, AC/HP, ACY
ek P N.CYR: m-d 1 watt D.H. l'cmonlm. all 4,6

each. A.C./Pens, .M., 5/6; A.C/P.X.4, 6/6; 0((
Freq. changers, 8/6; Donh!f‘ Diode 'I'rio(les, 7/6:
Triode Hes. Freq. Ch., 8/6; Lri, Grid. Pen.. 10/6;
35 watr, DLH. Triode, 7/6.

UN VERSAL TYPES. 20v. .1¥a. 8., Varemu, 5.6,
Power, 1V.I". Pen,, Var-mu. tl.F. Pen., 46 ench.

3v. .22, en. Purpose Trigiles, 5'6; H.F. Pens and
Var-nm, HUF. Pens. Dodble  Diede Friodes. Ot
Freq. Changers, 7/6 ench, Full-Wave amd Tlali-Wove
Rectifiers, 59 cach,

AMERICAN VALVES, \We are sole British Distribetors
for TRIAD High-grade Awertean Valves. AH Types in
stycl. Stondard types, §/6 each. All the new Octal
base Tubes at 6/6 each. 210 and 23, 8/6 cach; 31
and 243, 8/- exclh.

PREMIER TRANSFORMERS, wire-end tvpe with
screened primaries. tapved 200-250 v. Filaments.
Guaranteed onc vear, H.T.8 & 9 or H.T.10 with

4v.4a.CT.and 4v. 1a,,C.T., 10/-. 250-250 v.60m.a.
or 360-300 v., £ v..1a. 4v. 2a. aud 4 v, da.,allCT,
10/-. 350-350 v. 120 ma., 4 v. la, 4 v.2a and 4 v,
4 a, all C.T, 13/-~. W ith eugm\ml panel and N.P.
terminals, l"s extra. 500-500 v. 150 m.a., 4 v. 2-3 a
4v.2-3a., 4v.2-3a, 4v.3-4a allCL, 21/-. 500-500 v.
20;) m.a., 5v.3a,4v.2a,4v.2a,4v. 350, all CF,
25/-. 1

NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 mctres without coil changing.
(F‘?tm'i)k\w Kit and Cireuit. 12/6. VALVE GIVEN
DE LUXE MODEL, 14 to 170 metres, complete Kit with
Chassis, 4 Coils and alt parts, 17/6.

| S.W.-SUPERHET CONVERTER KIT, for A.C. Mains

Receivers, 22/6. A.C. Valve given FREE !

NEW 2-VALVE S.W. KIT, 13 to 36 metres without
coil changing. (‘omplete Kit and Circuit, 19,6.
VALVES GIVEN FREE !

DE LUXE MODEL, 14 to 150 metres, complete Klt
and Cirenlt, 4 Coils and all parts, 25/-. - VALVES
GIVEN FRE

MOVING IRON METERS.
300 mja. Also 1.3 or 6 amps.
Flush Bikelite case. 23 in. diam.
speeification 89. 59 (-.nh

Any range between 10 and
Read AC. or D.C.
B.ES.A. staalard

MOVING COIL METERS. 1 mu.a. Seale. 100 oluns
resistance,  Dinmeter 3{in., 22/6. [Fluxh mounting,
Dakelite case. B.ES.A. first-grade accuracy. Multi-
pliers for above. 1/- each.

PREMIER **TROLITUL'" Short-Wave CONDEN-
SERS. Certified superior to Ceramic. All-brass
Gonstructlon, 15 mmfd.,, 1,6, 40 mmfd., 19, 100

mmftd., 1/-, 160 mmtd. 2,3 250 mmfid., 2/6 ; Doub'e
Spaced 15 mmfd., 2’9 20 mmid., 3/6 S.W.H.F
Chokes, 9d. ; screened 1/6 All-Brass S.W. COndensers

with mtegral sfow- motion .00015 Tuning, 4/3 ; .00015
Reaction, 3/9. UTILITY 4” MICRO- CURSOR DIALS,
Direct and 100 : 1 ratio, 3/9 cach,

FILAMENY TRAMNSFORMERS, Tapped Priwmadrics,

200-250 v. All scmndﬂries CT.4v.3a, 6: 4v.
5a.,8/6; 7.5 v.3 7,6;6v $a., 765 25°¢. S8a.,
7,6, 03\.\\,16 . 3a., 7/8.

SHORT-WAVE (:OILS 4- anl 0—p|n types, 13-26,
22.47, 41-94, 78-170 me(res. 19 cach, with eircuit.
Sp(-cml set of 8.W, Coils, 14-150 metres, 4/- set witl
civeult. Premier 8-baud S.W. Coll, 11-25 25, 10-43,
38-80 metres. Simplified S.W. lccclver const ruction,
suitable any type cireunit, 2/6.

COIL FORMERS, 4- or G-pin low-loss. 1/- each.
ELECTRIC SOLDERING IRONS, 200-250 v.,
or D.C., 1/6. Super model, 4/6.

AC
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RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus clearance or Secondhand ete.

HILCO brand new All-Wave Radio Sets, fully
guaranteed, in maker’ssealed eartons, atsl.n ughter
prices. Money returned if not as represented. (ash
with order or C.0.0. Model A637 Table Gv. A.C. Maius,
list 13 gus., sacrifice £6/15/0. A537 Table 5v. A.C.
Mains, list 12 gns., sacrifice £5/10/0. P.337 Battery 3v.,
list £8/15/0, saenﬂce £3/15/0. 450 Battery, list 13 uns.,
sacrifice £6. Get our List of other B.nm.nm. —Aston
Direct Supply Co., “261-3, Lichfiekd Itd., Aston,
Birminghai.

cONVERSION UHNITS for operating D.C. Recel\oh
from A.C. Maing, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list

of speakers, resistances and other components,
k ARD, 406, Farringdon Street, London, L.C.4.
Tclephouc Holborn 9703.

2 ONLY FOR SALE.—3-valve kits with valves

and diagram, 12/6; 3-valve S/G Kits with
vaives and diagram, 20/-. Orders exeeuted tn rotation,
—Universal Radio Co., 221, City Road, London, E.C.}.

L1, lines previously advertised still available.—
Radio Clearance, 63, High Holboru, W.C.I.
Phonc Holhorn 4631.

LIVERS olTer Centmlnb YVolume (nn(mls with
switeh, /-' Lrie Resistances, 3.d. .u:h 3/
dozen, 2/6 dozen in 3 dozen lots.
460 ke/slitz wonund LF. Transformers, wit htrimmers,
screenest, hrand new, 2/6,
Aluminium Clmws 16in. by 10in,, by 3in., 18 ganue,
5/3 ;16 gauge, 7/6. Any size to order, pric P-s pro rata.
Bpe.lker Transformers Power/Pen, Universals, 3/3.
Push-back, red or brown, 9yds. til.
Cosmocord pick-aps, with Volume Control and rest,
9/8,1 mnid, and 2 mtd. electrolytics. ti.
Collaro Gramo. Motors, A.C. 110-250v., 50 eycles,
Unitplate, Tarntable, hmrstop Brand new, 253/6.
Olivers, 676, Christehurch Road, Bostombo. Hauts.
Send forlist, and quotations, Ordersunder 5/6 post age

extra.

Q Specified Kits including 10 Coils
D-T-QOO and Spe(‘lﬁe:l Valves, £4/15/-.
A.C. Versions, £8/15/-. ST800, Author's ]uts b %
£3/12/-—Serv ‘well Wireless Suppllcs G4, Prestbury
Ro id, London, K.7

BA‘I]\RUPT Bumdius—- All new. Phillips 1038 A.C.

ov, superhet ‘all-wave chassis, con\plete out of
12§ gn, sets, less only ecabinets, £5/15/-. Ferguson
5v. A.C./D.C. chassis, all-wave, LA‘I: 6. Plessey 4v.
hattery suwrhetchnsms, 2-band. 57/6. All with valves
and M.C. speakers, Bruus\\ mk 6v. 4-band 1938 sets,
AC.. 7 gns. Decea 6v. | 2-band 1937 superhets,
4’17'6 Decca 1938 model A5 6v. all-wave A.C. ne.
transportables, 5 gns. Lotus 4v. A.C./D.C., ."T/G.
Philco 1933 battery all-wave, 90/-. Many others. State
requirements.  Full stock valves and components.
—Butlin, 6, Stanford Avenue, Brighton,

VALVES

MERICAN. Valves in Sealed Cartons, all types,
£ .v/() post paid.—Valves, 661/3, Harrow Road,
)

LOUDSPEAKER REPAIRS
OUDSPEAKER repairs, RBritish, Americau, any
make.  24-hour service, moderate prices.—

Sinelair Speakers, Alma Grove, Copenhagen Street,
London, N.1.

Rmu\ms to Moving Coil $peakers, Cones and Coils
fitted -and Rewound. Ficlds altered. Prices

Quoted including Eliminators. Londspeakers le-
paired, 4/-. LF. and Speech Transformers, 4/- post
free.  Trade invited.  Cuaranteed.  Satisfuction.

Prompt Service, Lstimates Free,—L.8. Repair Serviee,
5, Balham Grove, Lgndou, S.W.12. Battersea 1321,

CABINETS

NUFACTURERS’ surplus cabinets for Radio-
grams. Radio sets and Loudspeakers. Large
and varied stock. Inspection invited, or send par-
ticulars of your requireinents, with mcasurements of
chassis. Photos sent for selection. (No catalogue.)
=-H. L. S$mith & Co., Ltd., 287-289, Edgware Road,
London, W.2. (1'ad, 5801.)

TUITION

—estahlishied  1929—still lead. Get
frce particulars latest Radio and
postal and _private.~Radio

‘Felevision courses :

| Troining 1nstitute, 40a, Earl’s Court Road, Loadon.
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o2 ST, 900

STILL THE BEST ALL-WAVE

BATTERY SET. ON THE MARKET
FREE with ¢ E\'y order—iull ingtroctions for Building,
Al componen epecified by Mr. GSoott-Taggart.
Carefuily packed in etrons cartou and seut post fiec.
Any part supphed scparately.

F

wsi=}p * Designer” KIT ¢C
Aas_ol.u1'1E_|E.Y Cast £.;/Wl§l/éiﬂor .
COMPLE

with ALL €OILS, VALVES: 13’: an‘fh‘??

ete. NO SEXTEAS WHAT- prvitiends of 1041,

P

Admmeeunanees

msj) w.B. Senior STENTORIAN - 288.
2/6

Stilt (ke finest Permanent Magret Unit on the Macket,
with order and 11 wonthly payments of 4/-. Cash 42/~

MINUTES
FROW STeAULS

teen u-aung g
struments in one. ,
=
Accamcy, Mgt wilh order end
eoine  ease  with
UKIVERSAL AVOMETER.—Cash price £510s.; or 10/~
with crder and 1) monthly jaymente of 10/-.
We cup guiarantee such prasupt delivery only beeanee
we carry large stoche and, Leing placed so favourably,
ALWAYS IN STOCK,
[T Al makes or
TVERY offer is

\is=1» AVOMINOR
Measures  Current,
§ Voltage and Resfs:

10 monthiy
teads, interchange- pgymeslsl” g1
able crocodile clips

———— CASH or C.0.D. —
we are able to secure surthing Radio or Electrical
- s — - = ely.
McCARTHY CHASSIS
in stock.
Fully Guaranteed ;
Sent Cerriage Paid @

The cquiva-
ot TEST METER
tance with ease and
48,
and testiug prods. Oasl prics 45/-
ORDER3 DELIVERED BY RETURN OF POST.
O@UR EPECIALITY —
Wrile for term>.
Avallgble for lmme-

II OAT LANE NOBLE ST,

diste Delivery : ONDON, E.C.2

On tbe Best and

Lowest Terms.

Phone‘ NATionat 6828-9

ONE MONTH ONLY

SITUATIONS VACANT

ANTED—~mnb1( ions ymm" men (o prepare for
well-paid posts in TELEVISION, the great
career of the future. Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, 'W.1.

MISCELLANEOUS

—_—

UNORTHODOX Detection principles and circuits,
Loudspeaker output tuned inasdible, Boeok.
1s, 1d.—D’Arcy Ford, Gandy Street, Exeter.

N EWNES TOURIST ATLAS of Great Britainand

Route Guide.” Edited by John Bartholomew
& Son, Ltd., 120 pages of fully-coloured contour maps
for the whole of England, Seotland, Ireland and
€Channel Isfands, with Index to the prmclpnl Motoring
and Cycling centros and distances, 2s. 6d. from all
Booksellers.—George Newnes, Ltd.,
Eoutlmmpton Street, btmnd London w.cz2

HE OUTLINE OF WIRELESS,” Ly Ralph

Stranger. Fifth Edition, 8s. Gd. net.—This

book, which covers the suhjeet from- A to %4, is to Le

recommended to all who desire to master the theory

of Modern Wireless, At all Booksellers'and Newsagents.

—George Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2.

DICTIONARY OF WIRELERS TERMS, by
A Ralph Stranger. A Wireless Work of Reference
that should be on the bookshelf ofevery.keen amateur.
Compiled by a master of lucidity, it gives the meanings
of all Technical terms in general use. Price 2s. 6d.
from all Booksellers and Newsagents.-—George Newnes,
Ltd., Tower House, Southanipton- Street, Strand,
London, W.C.2.

TFTY . TESTED WIRELESS CIRCUITS, hy F.J.
Camm, 2s. 6d—This handbook contains every
modern circuit complete with instruetions for assem-
Dling, eomponent values, and notes on operation.
Obtainable at all Booksellers and Newsagents.—
George Newnes, Ltd., Tower House, Southampton
Street, Strand, London w.C.2

ERPLEXITIES and TANTALISERS.-—" The
Strand Problem Book “ is the finest collection of
pitzzles of all kinds ever assembled, mathematical,
geographical, literary—aerostics and codes, hy W. T.
Willizmns (Tantalus) and G. H..8avage. Quly 2s. 0d.
net from all Booksellers.—George Newnes. Ltd.,
Toger House, Southampton Streef, Strand, Lm)dou,
w.C.2

PRACTICAL AND AMATEUI% WIRELESS

Tower Hotise, |

|

A new 4-Wave Battery Receiver, price 9 guineas
complete with valves, with exceptxonally lively
performance, unusual waveband coverage, and
s1t|sfv1ng output. 7 stages, 19 separately
tuned circuits. Circuit comprises: R/F am-
plifier : triode-hexode frequency changer with
separate oscillator: I.F, amplifier: double
diodc-triode detector, A.V.C. and L.F. amplifier :

double pentode qulescent output valve. Wave:

ranges: 12.8-33, 28-80, 190-550, I,000-2,003
metres.
Fu.ltecknical details, catalogue, easy tzrms on
application,

M CARTHY RADIO Lo

443, Westbourne Grove, London, W.2,

E\'ERYMAI\"B WIRELESS BOQK, by F. J. Camm,
3s. 6d. net. An invatuable book of reference,

1 explaining the operahon upkeep and overhanl of ail

From
Newues,
Btrand,

h pes of wireless receiver. 200 illustrations,

Booksellers and Newsageuts.—George
Lm., Tower House, Bouthampton Btreet,
London, W.C.2,

To introduce Radiographic’s
New London Branch

BEAN HOUSE
DEAN ST., W.I

We are offering

SoME REAL BARGAINS
N REGULAR LINES

Write for lists.

RADIOGRAPHIC LTD.,

OSBORNE STREET, GLASGOW, C.i.
; - o ormst ..
i FREE ADVICE BUREAU i
: COUPON !
! Tbis goupon is available until April 16th, ¢
1 1938, and must accompany all Queries and &
* Wrinkles. H
t PRACTICAL AND AMATEUR WIRELESS, :
S {

This Book Ensures Perfect Radio Reception
in Every Home—

RADIO UPKEEP
AND REPAIRS FOR
AMATEURS
By Avrren T. Wirrs, A M.I.E.E.
Now i its Third Edition.

Keep yourset up to the highest pitch of perfection.
This book for radiolisteners shows you exactly how
to deal with all breakdowns andimper- 5 /
fections in your set and its components. “ net.
L r useful and tnustructive book
essentially practical.” WORLD RADIO.

Order from a bookseller or
PITMAN, Parker St., Kingsway, London, W.C.2 ’

ADVERTISEMENT INDEX

Page

Armstrong Manufacturing Co. 104
British [nstitule of Engineering chhno'ogy Coyer iv
British Mechanical Producuons. Lad. 104
Electradlx Radios 104
“Exit” 103
Fluxite, Lul > Cover iii
International Ccrrupundence Schools, Ltd. .. 405
London Radio Supply Co. .. o &% Cover iii
M.P.R. Electrical Co. < L R T 103
MecCarthy Radio, 14d. Cover iii
New Times Sales Co. 103
Peto-Scott Co., Lad. .. 99
Pitman .. : s Cover iii
Premier Supply SIores 0 108
Radiographic .. s o o Coveriii

Universal Radio Dnsmbutors 105

Telephone : Bayswatey 3201)2.

When talk sounds
like motors back-
firing,

And bands, like a
dnck that's ex-
piring,

There isn’t @ doub:
That’s your signal
> to rout
Out the FLUXITE
—and see 10 your
wiring.

See that FLUXITE is always by you—in the
house—garage—workshop—wherever speedy
soldering is needed. Used for 30 years in
government works and-by leading engineers
and manufacturers. Of Ironmongers—in tins,
4d., 8d., 1/4 and 2/8.

Ask to ‘sece the FLUXITE SMALL-SPACE
SOLDERING SET—compact but_substantial
—complete with full instructione, 7/6.

Write for Free Book on the art of “'soft”
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

................................................ deneanasesesativaatanes

Y TO CYCLISTSI Your wheels will NOT

keep round and true, unless the spakes are ticd

with fine wire at the crossings AND b4
DERED This makes a much stionger

wheel. It's simple—with FLUXITE—but
IMPORT NT.

THE FLUXITE GUN

is always ready to put
Fluxite on the solder-
ing joh instantly. A
little pressure places
the right quantity on
the right spot and one
charging lasts for ages.
Price 1/6

ALL MECHANICS

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS,

ERMONDSEY STREET. 8.E.1.
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" Tk IMPORTANT GUIDE ’

(o SUCCESSFUL
ENGINEERING CAREERS

After months of intensive effort and research, we are
pleased to announce that the 1938 edition of our Hand-
book, * ENGINEERING OPPORTUNITIES:” is now
abtofthe publishers” hands and ready for free distribution.
Containing 268 pages of practical guidance, this book is,
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person interested in engineering, whatever his age,
position or, exper:ience.

The Handbook contains, among other intensely in-
teresting matter, details of B.Sc.,, AM.ILC.E.,
AM.IMechE, AMIEE., AMIAE, AMIW.T.,
AMIRE, CIVIL SERVICE and other important
E.ngmeenng Examinations ; outlines courses in all
branches of CIVIL, MECHANICAL, ELECTRI-
1 -CAL, AUTOMOBILE RADIO, TELEVISION, and
| AERONAUTICAL ENGINEERING BUILDING
GOVERNMENT EMPLOYMENT, etc., and explams

the unique advantages of our Employment Cepartment.

WE DEFINITELY GUARANTEE

“NO PASS-NO FEE”

If you are earning less than £10 = T 2 S AL YA

wher ooy ENGINEERING FYFREE COUPON({]

1
OPPORTUNITIES.” In your own /
interests, we Invite you to write (or y) BRITIEII‘J{GII%%%Y&IIIJ‘J{‘,E TQECHNOLOCY i
forward the coupon) for your copy of ¢ . .
this enlightening guide to well-paid posts ,° 409A, Shakespeare House, 17-19, Stratford Place, W.1. |
l Please {orward, Free of cost or obligation of any kind, 1
] I your 268 page Handbook ]
There is no cost or obligation of any kind. E I
BR'TISH lNSTITUTE OF : LY R S R S S e :
G L ADBRESS . e o et A Ry 1
ENGINEERING TECHNOLOGY : ,
409A, SHAKESPEARE HOUSE, P ' ' :
17, 18, & 19, STRATFORD PLACE, LONDON, W.1. : .................................................... a

Published every “ednesd'\y by GEORGE NEWNES, LoviTEn, Tower House, Soutiampton St.reet. Strand, london WC2 and Printed in Y¥ngland by

THE NEWNES & PEarsox PurisTiNg Co., LTD., Exmoor Street London, W. 10. Sole Agents for Australia and New Zealand : GORDON & Gorcr, LTp.  South

Africa: CENTRAL NEWS Aaexcy, LTD. Pr.u-twal and Amateur W:relass can be sent to any part of the World, post free for 173. 84. per annum; six
months, 83. 10}, Regzistered at the General Post Oifice as a newspaper and for the Canadian \hr'azine Post. :
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REACTION CIRCUITS—sce page 117.

NV ERY
WEDNESDAY

Bited by F.J.CAMM

=

A GEORGE
NEWNES
Publication

Vol. 12. No. 281,
April 18th, 1938.

By RALPH STRANGER 816 pages, lavishly illustrated 8/6 net (9/- post free)

Here is a book which covers the theory and practice of Wireless Reception from
A to Z, and makes everything plain even to the most ** non-technical’’ reader,

N E W N E S FrROM ALL BOOKSELLERS or from Tower House, Southampton Street, strand, w.c.2. L O-N DO N
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,,\»‘c'\(ﬁ.UA . | SIMPLIFIED
*9 mf3s | TROUBLE TRACKING

Has the ‘'punch' gone out of | The D.C.
\ 5 | your set? TIs your- ‘super’ AvoMinor
unstable ? Does the A.V.C. ofm:m
3 -6 m/amps.
operate correctly ? Maybe it’s 030,
valves . . . maybe anything. "I’ft';o e
;| ‘The AvoMinor = quickly and PPN o v
simply tracks down * valve 412 volte(0-200 volts
tiredness,” circuit ‘shorts’ and e T
other causes of breakdown—tells Besiaigons
vou the working conditions of ﬁ:ég:no =

batterles or power units. Cap-
able of a host of other vital tests,
the AvoMinor gives you measur-
ing facilities unrivalled by any
other meters in their price class.

The Universal AvoMinor

A enmaller brother
of the TUniversa
AvoMeter. Gives
22 ranges of
readinge (£.¢.
and D.G) I eur-
| trot, ‘voltage und

Dejerred Terms if desired.

Descriptive pamphlets
post free from:

Autometic Coil Wirder & E ec~
trical Equipment Co. Ltd.,

Winder House, Douelas St,,
Londen. 8.W.1,

Telephone : Victoria 3404(7

OMINOR

BRITISH AAL

uhons, Camplelc
with instruction
beok, leads, Inter-
chauyeable test-
ing  prods  and

eracodHe

i< £5.10.0

i Feather Case, 16/~

“ THE HUMORIST” Big Easter Number en-
sures ho s of entertainment. It is packed with
joyous @ ticles and illustrations by the leading
-humoreous writers and artists including K. R. G.
BROWNE, ASHLEY STERNE, J. JEFFERSON
FARJE‘QN, DENIS DUNN, BERT TEROMAS,
TREYER EVANS, A. C. BARRETT, D. L.

1. RELIABILITY

The Rectifier is the pulse of a mains
receiver, and reliability is, there-
fore, of prime importance. Only

ECTIFIER

Of all Newsagents and Bookstalls, or by post ‘l. Wes""gh‘)”?Q Gan - (Ve .Zears of
71d. from ‘the Publisher, George Newnes, Ltd., | undeier:orahng output  without any
Tower House, Southcmpton Street, Strand, . renewals.

London, W.C.2. Greatly Enfarged i

WESTINGHOUSE BRAKE & SIGNAL C€O. LTD.
George Newncs, Lid. 82, York Way, King’s Cross, London, N.I.
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COIL CONNECTIONS EXPLAINED—...

vi. J. Delaney, M. J. Barton Chapple, Wh.Sch.,
B.Sc., A.M.L.E.E., Frank Preston.

Technical Staff:

ROUND #e WORL

All-wave Tuners
W'E have published several suggestions
for making receivers and all-
wave tuners, and in view of the increasing
popularity of all-wave circuits we give in
this issue some interesting data concerning
the modern all-wave tuncrs. There are now
many suitable componcnts available for
the home-constructor, and some of these

are shown in the illustration on the cover.

this week. The term * all-wave,” as we

have before pointed out, may be very con-
fusing, as the majority of receivers and
components described as of this type have
a wide gap, ranging from somc point
between 50 and 100 metres to 200 netres
or so. In most cases it is found, however,
that the waveband-which is omitted does
not furnish good entertainment value,
being occupied by amateur and commercial
transmitters. It is not a difficult matter to
introducc coils to cover this band, but the
additional complications in the switching
and wiring are generally not worth while.
The greater problem is generally concerned
with tho lowest wavelength to which the
all-wave set or tuner will operate, and in
most cases it will be found that 5 metres
is the lowest efficient minimum. Various
details connected with this subject will be
found in the special article on page 120 this
week.

Dummy Valves
ASES arc still being reported of
Ainevican receivers being fitted with
valves which do not perform any useful
function, merely being included as a
selling point. .One case is mentioned of a
15-valve set witlt 14in. speaker which,
upon examination, was found to be so
wired that eight of the valves could be
removed without in any way affecting the
receiver, t he heaters only being wired in the
circuit.

Radio Nurse

'HIS novel term is applied to a special
type of inter-communicator now
available in America. It has a small ““ radio
car ” which is placed in a room and con-
nected to any ordinary electric outlet and
a small receiver unit is connected to an
electric outlet in any other room. No other
connecting link is needed and the “car”
and * voice ” unitst then enable the user
to eavesdrop or hear sounds in the distant
room. It is particularly designed to enable
a mother to hear when the babv wakes.

Talking Lamp Posts
T is stated that a suggestion has becn put
forward and tried out to facilitate
traffie movements during a * black-out ”
arising from an air-raid. The suggestion is
that loudspeakers and talking film equip-
ment be fitted to lamps at cross-roads, the
film being automatically set in motion
with the changing of the traffic lights, aud
the loudspeaker then announcing clearly
the namec of the cross strect or intersection.

ON OTHER
PAGES

Page
111
113
115
117

Coil Types and Connections
Technical Fundamentals

On Your Wavelength
Reaction Circuits .. ot
British Long Distance Lis-

teners’ Club
Readers’ Wrinkles ..
All-wave Tuners ..

118
119
120
122
123
125
126
131

Television Notes ..
Transmitting Topics
Short-wave Section . .
Readers’ Letters
Queries and Enquiries

Forgotten Anniversaries
HIS title is to be given by the B.B.C.
to a new series of talks to take placc
in the April to Junc quarter. The talk
will be given within a weck of the anni-
versary of some picturesque but generally
forgotten event. The choice of occasions
will be wide and the significance will cover
science, literature, art, politics and other
subjects.

Children’s Concert
N April 22nd Sir Adrian Boult will
conduct a concert for young listeners,
the B.B.C. orchestra (Section E) led by
Laurance Turner, performing for this
;})Iurp0se in the Concert Hall at Broadeasting
ouse.

voL. XII.

No. 29%. April t8th, 1933,

D of WIRELESS

Trolley-bus Interference
ISTENERS who experience interfercnee
from trolley-buses will be interested
to lcarn that satisfactory interference-
suppressors arc now available and have
been fitted to a number of such vehicles
in various parts of the country. The
latest district to be so modified is Hartle-
pool, where the buses running from West
Hartlepool to Hartlepool are now inter-
ference-free. It is to be hoped that all
new vehicles of this type will be made with
the suppressors as part of the equipment

Cairo  Telecommunications  Con-
f:rence

OW that the German Post Officc has
taken over the former Austrian
administration the Austrian dclegation at
the Cairo Conference has been instricted
to join the Germnan delegation and for the
two parties to act as one.

Push-button Tuning

SPECIAL incmorandum has been

issued by the makers of a well-
known American push-bntton reeciver
warning dealers and service-men not to
adjust any pre-scts connccted to the auto-
matic tuning circuits until the set has been
switched on for some time. It is stated
that, even if A.F.C. is fitted, the chapges
of tuning due to the changing character.
istics of the valves in the initial warming-
up period will result in wrong adjustments
if this point is not attended to. 4

Radio Propaganda
THE recently-formed French Ministry
of Propaganda has decided that radio
is to play a very large part in its activities
in the future. This Ministry is under the
control of M. Frossard, a wcll-known
journalist who has already experienced
the value of radio propaganda.

New Milnes Compan

HE manufacture of all the well-known
Milnes radio products has been taken
over by a new company to bec known as
Milncs Electrical Engineering Co. (Bingley),
Ltd., of Victoria Works, Church Strect,
Bingley. The popular H.T. unit is to be
continued, and the servicing of the original
Milncs receivers is to be carried on by some
members of the staff of the original company
operating under the style of Bingley Radio
Scrvices of Church Strect, Bingley.
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ROUND the WORLI) Of WIRELESS (Continued)

Easter Sunrise Services

T is announced that special short-wave
broadcasts of the sunrise services from
the Easter Bowl and the Death Valley
National Monument, California, will be one
of the special features of the NBC Easter
Sunday programme on April 17th. The
broadcasts will begin at 12.30 a.m. G.M.T.,
with a programme from the Sylvan Theatre
in Washington ; and fifteen minutes later

listeners will be
taken to the Hot
Springs  National

Park to hear the
voices of a choir-
of 400 singers from
Hot Springs
churches.

New French SW.
Station
E Minister of
PUT T M.
Jean Lebas, recent-
ly opened the
powerful new short-
wave station at
Essarts-le-Roi,
which marks an
important develop-
ment in inter-
national broad-
casting. The
station has been
allotted fifteen
wavelengths be -
tween 16 and 50
metres, and with
modulation the
transmittercan
reach a power of
100 kW.

Isle of Man
Schools and |
Radio

VERY element-
ary school in
the Isle of .Man is
now equipped with
Philips Radio. This
vrepresents the
outcome of dis-
cussions which have
been going on for
some time between the Education Authority
and the teachers. A total of 30 mains-
operated, 15 battery sets and 20 extension
speakers have been supplied through
Mr. E. H. Dickinson, Philips Service Dealer,
of Prospect Hill, Douglas, Isle of Man,
who has also undertaken the work of in-
stallation and maintenance. It isinteresting
to note that this development brings the
Isle of Man into-line with the county of
Ayr, which is the only other complete
cducational area in the British Isles in
which every elementary school is equipped
with radio.

Swedish Broadcast Appeals
AREPORT by the Swedish Broadeasting

Company gives an interesting indica-
tion of the effectiveness of wireless broad-
cast appeals for missing persons.

It is stated that 350 persons were called
for over the radio as missing in Sweden
during last year, of which about 300 werc
found, or turned up of their own accord.
By a system of checking it has been
¢stimated that the broadcast appeals were:
directly or indirectly responsiblc for the

from ** The Gondolicrs,” and a medley of film hit tunes.
was Reginald Foort’s hundredth recording session for ** His Master's Voice.”

‘-ﬂho.o.u-n-u-u-| ) (| IR 1R 1,

| INTERESTING and TOPICAL
i NEWS and NOTES

b

L( e

finding of 200 of these persons. As a rule
the missing persons have been discovered
or have turned up the day following the
broadcast announcement, or at any rate
only a few days after. The record was the

On Wednesday, March 16th, the new £3,000 Compton Organ was put into
commission in the ™ His Master's Voice " Recording Studios, St. John's Wood.
The first record was made by Reginald Foort, who played a medley of tunes

Incidentally, this

finding of a person ten minutes after tl{e
announcement had been broadcast.

An Easter Parade

AN Easter Parade, devised and arranged
by P. Allender Fryer and José
Craven, will be broadcast on April
22nd, from the Odeon Theatre, Llandudno.
Jesse Yates and Rene Craven will be at
the pianos, Allender Fryer will be at the
organ, and the compérc will he W. E.
Holland. The production will be by Glyn
Jones, whose light programmes, ¢ When
Day is Done”’ and ‘‘ By Firelight,”” have
been so popular with listeners. It is
possible that this programme will be
followed by a ¢ Whitsun Parade” and
‘“ August Parade ” later in the season from
two other North Wales coast towns.

Music from Abroad

ON April 22nd (Regional) a concert of

Norwegian music given by the Oslo
Philharmonic Society’s Orchestra, will
be broadcast from Norway. The conductor
will be Hugo Kramm, and the programme

willinclude the Violin Coneerto by Christian
Sinding, played by M. E. Glaser.

Examples of German folk music from
Munich will be heard in the National
programme on April 24th, and on April
27th (National) Sweden will contributc
a concert of light music.

WI1XAL Rebroadcast Periods

HE schedule of rebroadeast periods,
_ Section II, from Station WI1XAL,
University Club, Boston, Mass., is as
follows : -
Fridays
(25.4 m.).
April 15th.

at 5. Opm. ES.T., 11.79 mcs

Crystal Oscillators. The use of
quartz crystals for exact fre-
quency control in our radio-
frequency oscillators.

April 22nd. Ra?iio-frequency Amplifiers.
Vacuum tube circuits used for
the amplification of the power
generated by the oscillators.
Radio-telegraph Transmitters.
The combination of an oscilla-
tor and amplifier for the trans-
mission of code signals.

Plate Modulation. Accom-
plishing radio-telephony by
varying the plate voltage on
one of the amplifiers. *
Grid Modulation. Accomplish-
ing radio-telephony by varying
the grid voltage on one of the
amplifiers.

Birmingham Military Band
AYDN HEARD will conduct the
Birmingham Military Band (which
he founded about two years ago) in
a programme of popular music on April
17th. The vocalist will be Vera Healy, the
Coventry contralto, who won all four Con-
tralto classes at the Brighton Festival in
1935, and has since taken two prizes at
the Royal Academy.

SDLVE THIS?

PROBLEM No.. 291

Jackson had a three-valve battery set which
gave very good volume and he decided to add :
an additional speaker for use in another room.
The existing speaker was connected direet in
the anode circuit of the output valve and he
accordingly decided that the primary of the
speaker transformer would act ag a choke Tor
choke-feeding the second speaker and he
therefore ran a single lead from the anode of
the output valve to the distant rooin. Here
he mourted two terminals, conneeting onc of
these to earth, and he then joined the second 3
speaker to the two terninals. When he switched :
on, however, he could obtain no signals. Why
was this ? Three books will be awarded for tho
first threc correct solutions opened. Address
vour envelopes to The Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 291 in the top left-hand corner
and must be posted to reach this office not later
than the first post on Tuesday, April 19th, 1938,

April 29th.

May 6th.

May 13th.

Solution to Problem No. 290.

Smithies overlooked the fact that by connecting the
nutput terminals of his short-wave set to the pick-up
terminals of another sct he wus applying the H.T.
positive supply to the grid of his second set and this
prevented signals. “He should have joined a 1 to 1
transformer between the two sets,

The following threc readers successfully. solved
Problem 280 and books  have accordingly been
forwarded to them: J. T. éhaw, 143, Agnes Btreet,

Belfast: P. J. Munnery, 6, Stanstead Road, Forest
Hill, S E.23; R. Barrett, 179, Shepherds. Lane,

Dartford, Kent.
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Coil Types and Connections—1I1

The Experimenters Show How Coil Connections,

Although They Often Appear

to Vary Considerably, are the Same in Principle, and are Easily Understandable

S a change this week we are going to
devote our notes to the less-
experienced constructor. Many

such have written to us recently, some of
them suggesting that we might enlighten
them on some of thc more elementary
matters, so that they will better be able to
follow our other articles. Tuning coils
appear to cause more confusion to the
average beginner than does any other part
of the receiver. This is not difficult to

gﬁ

Fig. 1.—The stmp[esl type of

tuning circuit. On the right

is the diagram relating to a
two-range coil.

—-
GRID

and gml

understand, owing to the great varicty of
coils available to the amateur set builder.

Those who build a complete receiver to a
published design cannot go far wrong,
because they have a full specification of the
exact parts required. On the other hand,
a reader who wishes to try out a new
circuit often finds considerable difficulty in
obtaining the correct connections for a coil
that might be on hand, and which probably
varies slightly from that shown in the dia-
gram to be followed.

Interchangeability

Fortunately, the majority of the coils
availablc can be interchanged in experi-
mental circuits due to the fact that they
are fundamentally the same. But since
there is such a variety of terminal number
connections and so many different methods
of using those connections confusion arises.

Fig. 1 shows the essential arrangement
of the simplest type of coil. It consists
merely of a winding of wire which, in use,
is connected in parallel with a variable
condenser which serves for tuning. The
combination forms what is known as an
oscillatory or tuning circuit. In the simplest
form, oue end of the tuned ecircuit is joined
to the grid of the following valve, the other
being connected to the earth line. In a short-
wave circuit there is generally u single
tuned winding, but for broadcast rcception
the coil usually consists of two windings
in series with a switch arranged 'to short
circuit the larger winding when receiving
on the medium-wave band. This also is
shown in Fig. 1, and can be considercd as
identical in principle with the single tuned
winding also shown.

Combined Input-Output Circuit

The one (or double) winding is frequently
used for both input and output. In other
words, not only is it connected to the

Fig. 2.—Selectivity can be in-
creased by connecting both aerial
to tappings on the
tuned winding.

following valve, but also to the preceding
onc or to the aerial and earth. The snmp]est
method of connecting the aerial is by
joining the lead-in to the same end or ter-

minal of the coil as that from which the
grid lead is taken. In order to prevent
the full capacity of the aerial-earth system

e
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Fig. 3 Thc capacity to earth

of the aerial has the same effect

as an additional fixed condenser

in parallel with a portion of
the tuned winding.

from being placed in parallel with the coil,
and thus with the tuning condenser, a
fixed condecnser of about .0001-mfd. is
generally included in sevies with the aerial
lead, as showd on the right in Fig. 1.

Aerial “ Damping ”

Provided that the condenser capacity is °

low, the connection of the aerial has only

Fig. 4.—Although they appear different. these
circuils for a separate aerial winding are identical.

a very slight effect on the wavelength to
which the oscillatory ecircuit will tune.
This assumes a fairly short acrial. DBut if
the acrial is fairly long it is nearly always
better to connect the lead-in—through a
small-capacity fixed condenser—to a tap-
ping on the tuned winding, as shown in
Fig. 2. This connection is indicated by
broken lines, the connection first mentioned
being shown in full lines.

The effect of using a tapping is to reduce
what is known as *‘aerial damping.” In
other words, it gives thc samec result as
shortcmn" the aerial, as far as added
eapacity is concerned, and so produces
sharper tuning. What is more, the nearer

=

the aerial tapping is moved toward the
earth end of the coil, the smaller is the
damping effect. This is shown in Fig. 3,
where the capacity of the aerial system is
represented by a fixed condenser in broken
lines. It will be clear that when the aerial
lead-in is near the “ top > of the winding
the capacity is in parallel with a large
proportion of the total winding ; when it is
near the *‘ bottom * of the winding, the
capacity is across comparatively few turns,
and thus has a smaller effect on the coil as
a whole.

Grid Tapping

The - tuning circuit is also ‘“ damped ”
to a certain extent by the valve connceted
on the output side, since the valve repre-
sents a combination of resistance and
capacity in parallel with the tuned ecircuit.
That explains why tuning is sharpened by
connecting the grid to a tapping on the
winding instcad of theupperend. A tapped
grid connection is indicated by a broken
Imne in Fig. 2.

Two Windings

Another method of obtaining a result
similar to that produced by connecting the
lead-in" to a tapping on the coil can be
obtained by using a separate aerial winding,
as in Fig. 4. The aerial winding—often
called a loose-coupled winding—is, in effeet,
a continuation of the tuned winding. If
it has a fewer number of turns than the
tuned winding an increase in selectivity
is produced. Actually, selectivity might
well be increased if the two windings werc
the samc size, espeeially if the two windings
are not very closc together ; this is because
the oscillations in the aenal winding pass
to the tuned winding and to the input
circuit of the valve through a combination
of capacity and inductance coupling. There
are two diagrams in Fig. 4, and although
both appear different they are identical
in principle and effect. The first diagram
shows that if both windings are wound
in the same direction, the uerml must be
connceted to the ** bottom »’ of one and the
‘“ top ’ of the other. If you study the two
diagrams, you will sce that the aerial wind-
ing in the second has simply boen “ bent ”
to give a better impression of the usual
dlsl[)OSltlon of the two windings in an actual
coil.

Contimed overleaf)
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Fig. 5.—How koth aerial
and grid winding can be
tapped, a section of each
being short-circuited for
medium-wave reception.

Fig. 6.—This tuning

circuit is the same in

principle as  that
shown in Fig. 5.
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COIL TYPES AND CONNECTIONS
(Continued from previous page)

Double Tappings

An elaboration of the Fig. 4 arrangement
is shown in Fig. 5, which applies to a dual-
range tuner with separate aerial winding.
A three-point wave-change switch is used,
this short-circuiting a portion of each wind-

|
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Fig. 7.—A simple method of all-wave tuning by
using three separate coils with a three-way switch.

ing for medium-wave reception. Even this
circuit can be further elaborated by having
a grid tapping on the tuned winding, as
shown by a broken line.

A corresponding circuit which produces
a similar result in a different manner is
shown in Fig. 6. In this case both medium
and long-wave sections of the tuned winding
are tapped, a change-over switch being
used to transfer the aerial connection from
one to the other. This switch is ganged with
the shorting switch across the long-wave
section of the tuned winding, so that two
alterations are made by one movement of
the combined switch. It will not be difticult
to appreciate that if either of the circuits
shown in Fig. 5 or Fig. 6 were shown in a
complete diagram, the other could generally
be used without altering the performance of
the receiver to any appreciable extent. In
the same way, Fig. 2 and 4 circuits are
generally interchangeable.

All-wave Tuning

When we come to consider all-wave
tuning circuits the same general principles
hold good. Thus it can be seen that the
circuit given in Fig. 7 is essentially the
same as that represented by the full lines

PRACTICAL AND AMATEUR WIRELESS

into use by means of a three-way wave-
change switch. This simple circuit is not
always satisfactory because it cannot con-
veniently.be used with tapped coils, and the
grid cannot well be * tapped down.”” In
the circuit under discussion it will be seen
that pre-set condensers are shown by broken
lines in parallel with each of the three
windings (generally scparate coils). These
are required only in a set having two or
more tuning circuits controlled by & ganged
condenser. The condensers are trimmers,
and their purpose is to ‘enable the
corresponding coils to be matched so that
accurate tuning can be obtained by means
of the ganged condenser. :

A better and more usual arrangement is

-
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winding is virtually a continuation of the
tuned winding, the ‘“upper” end being
joined to the earth line and the lower to
the detector anode, through the reaction
condenser. In many coils the three connec-
tions shown in heavy lines are made inside
the coil, so that no variation in the method
of connection is permissible.

In other coils the three windings are
entirely separate from each other, as shown
in Fig. 10. In this case it is sometimes

possible to obtain increased solectivity. by
connecting the earth lead only to the aerial
winding, as shown. At the same'time, it is
usual to join together the ‘ bottom ’’ ends
of these two windings in the ‘interest of
stability ;

the connection is shown by a
broken line.

The chief advantage
of the separate windings
is that the reaction con-
nections can be modified
by joining the ** bottom "’
of the reaction winding
directly to the detector
anode, including the re-
action condenser between
the *“ top ™’ of the winding
and earth. By doing
this the reaction con-
denser is;at earth poten-
tial and there is lcss risk
of hand-capacity effects
being troublesome.

Fig. 8.—An improved form of the
all-wave tuning system, shown in
Fig. 7. In this case each tuned
winding has ils own primary or

Fig. 9—How reaction con-
neclions are made when all
three windings are internally
joined together. Heavy lines
show the conneclions that are

In this article we have
dealt only with the simpler
forms of tuning circuit and
coil, but in a later one
we hope to go more fully

aerial winding.

that in Fig. 8; it is essentially the same as
the circuit given in Fig. 4, but comprises
three two-winding coils instead of one.
There is a double three-way switch used to
connect the aerial to any one of the three
aerial or primary windings when the grid
is joined to the corresponding secondary or
tuned winding. As before, a pre-set con-
denser would be connected in parallel with
each of the three tuned windings if ganged
tuning were to be employed.

The Reaction Circuit

In the circuits so far considered no
attention has been given to the reaction
winding which is generally used on the coil
feeding into the detector. A simple arrange-
ment of this is given in Fig. 9, where it can
be seen that the reaction winding corre-

made inside the coil.

L
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ANODE
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REACTION
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Fig. 10.—The same cireuit as that in Fig. 9, but
using enlirely separate windings for acrial, grid,
and reaction.

into this interesting question by explaining

e v‘

in Fig. 2. In Fig. 7, however, provision is sponds with the separate aerial winding more - advanced and complicated coil
made for bringing any one of three windings shown in Fig. 4; in other words, the arrangements.
NATIONAL (2611 m. and 1,500 m.) ! IMPORTANT BROADCASTS! WEST OF ENGLAND (285.7 m.)
Wednesday, April 13th.—Boxing : The i OF THE WEEK l Wednesday, April 13th.—Les Dames
Services Tournament ; a commentary on  § i - Blanches : A Radio Roadhouse—variety
the final slages of the Imperial Services . programme.

Boxing Association Tournament, from
the Empress Hall, Earl’s Conrt.
Thursday, April 14th.—Military Band
i programme. \
Friday, April 15th.—The Dream of Ger-
! ontius (Elgar), from the Quecn’s Hall,
London.
Saturday, April  16th.—International
Juntor Football : a commeniary on the
malch, Scotland v England.

REGIONAL (342.1 m.)

Wednesday, Agril 13th.—Faust: a lyric
drama wn five acls by Charles Gounod.

Thursday, ‘April 14th.—Gallery Goddess :
a romaniic comedy of the Theatre, by
Joyce Lustgarten.

) () (| )

Friday, April 15th.—Fact or Fiction?
Mermaids, an enquiry inio their exist-
ence, written by R. F. Delderfield.

Saturday, April 16th.—Vieanti, a play
from the book by Sydney Horler.

MIDLAND (296.2 m.)

Wednesday, April 13th.—A song recital.

Thursday, April 14th—An eye-witness
account of The Maundy Thursday
Ceremony at Wicken, Northants.

Friday, April 15th.—Music from the
Gilbert and Sullivan Operas : Orchestral
programme.

Saturday, April 16.—Easter Carols and
Hymns : Choral and orchestral pro-
gramme.

Thursday, April 14th.—Westward Ho!
No. 8, of a radio magazine.

Friday, April 15th.—Music of Other
Countries, No. 9—Russia : choral pro-
gramme.

Saturday, April 16th.—Mrs. Proudie and
her times, vead by V.C. Clinton Buddeley.

NORTHERN (449.1 m.)

Wednesday, April 13th.—Nol very long
ago : first of a fortnightly series of taliks.

Thursday, April 14th.—Gallery Goddess, a
romaniic comedy of the theatre, by Joyce
Lustgarten.

Friday, April 15th.—Instrumental pro-
gramme from the Hotel Majestic, St.
Annes-on-Sea.
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TechnicalFundamentals—5

VEN the simplest of receivers normally
incorporate at least one example of
H.F.coupling, while in moreelaborate

assemblics not only may there be a number
of H.F. couplings, but the performanee of
the receivers concerned will be very
dependent upon the design and adjustment
of these.

As already stated, the coupling of two
circuits involves some form of impedance
common to the two circuits. Fig. 11
illustrates a case where two circuits, L1, L,
Cl, and L2, C2, L, have the inductance
coil L in common. This form of coupling
is known variously as *‘direct” coupling

L L2

E L c2

Ly

Fig. 11.—Two coupled circuits with—~a
common inductance.

or ‘‘ auto-inductive  coupling. In Fig. 11,
and the succeeding diagrams, E teptesents
the source of e.m.f., so the left-hand cir-
cuits must be regarded as primary circuits,
and the right-hand ones as secondary
circuits.

In Fig. 12 the common coupling im-
pedance is formed by the condenser C,
which is obviously part and parcel of the
two circuits. This is a case of capacity
coupling.

Fig. 13 llustrates a case where the dia-
gram itself actually shows nothing that is
common to the two circuits, but if the coils
La and Lb are so disposed in relation to
cach other that current in one produces
a magnetic field which threads through the
turns of both the coils, then this magnetic
field provides the coupling. It will, as a
matter of fact, be a case of mutual induct-
ance coupling (sometimes referred to under
the simple title of *‘ inductive ” coupling).

Figs. 11, 12 and 13 cover very commonly
uscd forms of coupling, although they must
not be looked upon as being a complete
survey of all possible cases.

The three examples given merit very
carcful consideration. First we must have
a clear understanding as to how the primary
circuit excites the secondary. With auto-
inductive “eoupling (Fig. 11) the primary
current passing through L sets up a voltage
across the latter which, ignoring resistance,
is equal to wLl volts.

where w=6.28 x frequency (in cycles per

second),
I=primary current (amps.),
L=inductance of coupling coil
(henrys).

As far as the primary circuit is concerned
oLl volts represents the inductive reactive
voltage in L. To the secondary circuit,
lowever, this voltage acts as the injected
e.m.f., and will set up a secondary current
the value of which will be dependent upon
the values of the voltage and of the effective
secondary impedance.

With capacity coupling (Fig. 12) the
secondary e.m.f. i3 the voltage established
across C by the primary current and is
equal to 1/wC x I, or I/wC volts (C being
in farads).

iH.F. Coupled Circuits, including
Transformer and Aerial Couplings,
in This - Article.

»

are Discussed

) () -
) 1} e | a1

In the case of mutual inductanee coup-'

ling (Fig. 13), the seecondary e.m.f. is the
voltage electromagnetically induced into
the secondary by the primary current and
is equal to wMI volts, where M is the mutual
inductance, in henrys, and I is, as before,
the primary current.

At this stage it is advisable for us to look
into the matter of degree of coupling.
Suppose there were two separate coupling
cases, both involving a similar kind of
coup]mg, but that In one case a small
value of primary current produces (com-
paratively speaking) a large secondary
output, while in the other case a large
primary current produces only a smail
secondary output, then although the coup-
lings are of similar type, there is obviously
a difference of degree. How can the degree
of coupling be expressed ? The matter is
not quite so simple as first ideas might
suggest, for, actually, it is not only the
value of the coupling impedance that must
be taken into account, but also the values
of the impedances (of the same kind as that
forming the coupling) which are present
in the circuits, but which do not happen to
be common to the two circuits. In the case

L

E La

coupling, the larger the value of the
couphnfr condenser, the smaller is its
reactance 1/@C and, therefore, the looser
is the coupling.

The Tuned Secondary H.F. Trans-
former (Intervalve)

We will start with the case of the H.F.
intervalve transformer (see Fig. 14). The
untuned primary circuit somewhat simplifies
this case, and it will be a good example
to start with.

Fig. 16 is the theoretical equivalent of
Fig. 14. Ra represents the anode A.C.
resistance of the valve V1. M indieates that
there is mutual inductance between the
iwo circuits.

As neither diagram directly shows any
inductance in the two circuits, apart from
the two coupling coils, it may appear at
first that there is 100 per cent. coupling.
This will not be the case, however, hecause
there will necessarily be magnetic leakage,
ie., there will be a certain number of
magnetic lines of force which will not thread
through all the turns of both the coils.
To move the coils farther apart, so as to
increase the magnetic leakage, is, of course,
one way of loosening the eoupling.

As a matter of interest it should be
noted that if the coupling were to be 100
per.cent., then M would cqual v L1 L2 (ref.
Fig. 14).

We now come to a very important fact
about coupled circuits. When two ecircuits
are coupled together, each one affects the

Fig. 12 (lefty Two cir-
cuits with cammon coupling
impedance.

L2

Fig. 13—Two circuils
with magnetic coupling.

i
il

11, for instance, the degree of

of Fig.
coupling depends not only upon the common
impedance wL, but also upon the values

of wLl and wL2. (Note:
neglected here.)
It is customary to express the degree of
coupling as a vatio. For Fig. 11—
RN Y

~ V(L1+L) (L2+L)
For Fig. 12— )

k=\/ Ca Cb

resistance Is

where Ca=joint capacity of C1 and C in

series
and Ch=joint capacity of C2 and C in
series.
For Fig. 13— )
. M
\/(L1+La) (L2+ Lb)

k is known as couplmv coefficient,”’

“coupling factor.” Sometimes it is glven
u(x)or;elcentaoe form (simply multiply k by
100).

The larger the value of k the ““ tighter ”’ is
said to be the coupling; the smaller the
value of k the ““looser ’ is the coupling.

Certain similarities of form will be noticed
in the three cases, but the common capacity

case,V Ca Cb/C hasan upside-down character
about it compared with the other two.
This arises quite simply as a consequence
of the fact that. with common capacity

other as regards tuning and impedance
g0 that neither behaves exactly as it would
if it were isolated. In connection with Fig.
14, and as regards the influence of the
secondary circuit upon the primary, we
need only consider the case'in which L2 €2
is tuned to resonate at the frequency of
the e.m.f. which is induced into it by the
primary. This would be the normal cir-
cumstance, in reception.

—

- L2 T0

u ;."’ca ve
o

Fig. 14.—Circuit diagram
showing an H.F. inter-
valve transformer,

Vi

The primary current sets up a secondary
e.m.f. equal to wMI, volts (where L is
primary current). As the secondary is in
resonance its impedance will simply be R2
(R2 representing the H.F. resistance of the
secondary circuit), so the secondary current
will be wMI,/R2 amps.

There is nothing to stop this secondary
current utilising the coupling te induce

(Continuzd overleaf)
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(Continued from previous page.)

a voltage back into the primary, and it does
do so, this voltage bemng wMIl, (where
1, is secondary current). This ‘new ™
voltage operating in the primary has the
direct result of putting up.the primary
circuit opposition. Actually, the effect is
just as though the secondary circuit had
thrown an extra value of resistance into the
primary. Thig resistance (sometimes called
the ‘‘reflected ’’ secondary resistance) is
equal to (wM)*/R2 ohms and, with a low
loss secondary cirenit, can very greatly
modify the conditions in the primary.

Since Fig. 14 represents an H F. amplify-
ing stage there are two factors in which we
need to be particularly interested, in view of
their practical importance.  The first is
the value of the voltaze that is developed
across C2. This is the voltage that will be
applied as input to the succeeding valve.
The sccond is the selectivity of L2 C2.

It will need little thought to appreciate
that the greater the amplitude of the
oscillations in L2 C2 the greater will be the
voltage built up across C2. This implies
that the greater the H.F. power that can
be introduced into L2 C2 the greater will
be the output voltage of the stage. Coming
back a step, the greater the H.F. power in
the primary the greater will be that in the
secondary. The transformer primary
represents a power consuming load on the
valve V1, so it becomes obvious that the
matter of anode circuit power efficiency is
important.

Before investigating the optimum condi-
tions from this roint of view it may perhaps
be advisable to emphasise that all this talk
about power is not contradictory to the
idea of the stage illustrated by Fig. 14
being an H.F. voliage amplifying stage.

As regards the primary circuit, there is
the anode A.C. resistance (Ra) of the valve
V1, and also the effective load resistance
sct up by the H.F. transformer primary.
This load resistance is made up of the H.F.
revistance of the primary itself plus the
reflected sccondary resistance. The
raflected secondary resistance is so very
much greater than the H.F. resistance of
the primary itsclf that the latter can be
neglected in comparison. So we have an
internal valve resistance of Ra ohms, and
an external load resistance of (wM)?/R2
ohms, approximately. Under what con-
ditions will there be maximum H.F. power
developed in the load and, consequently,
the maximum H.F. voltage developed
across the secondary ? The optimum con-
dition is that the internal and load resist-

ances should be equal, i.e., that (oM)*/R2

should equal Ra.
Since the reflected sccondary resistance,
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which we arc taking as approximately
representing the load resistance, is very
dependent upon the closeness of coupling,
it follows that there is an optimum degree

of coupling for maximum stage amplifica-

tion.

The question of selectivity, however,
introduces a complication. The selectivity
of the tuned secondary is lessened by the
presence of the primary circuit. and as far
as selectivity is concerned, the primary
circuit must be regarded as a damping load
upon the secondary. To
more exacf, the primary cir-
cuit reduces the selectivity
of ‘the secondary circuit to
the” extent that would be

TO
LI L2 ;écz FIRST VALVE

S

Fig. 15.—Circuit diagram of a
simple aerial coupling.

000 —t

caused by an”extra H.F. resistance of
(wM)?*/Ra thrown into the secondary.
This brings to light two interesting facts:
(1) The resistance (Ra) of the valve has a
considerable bearing upon the selectivity,
and (2) Selectivity, as well as amplification,
is dependent upon the coupling. Selectivity,
however, progressivly improves with
loosening of the coupling.

It has, perhaps rather inaliciously, becn
said that Radiois “ the art of compromise,”
Be that as it may, a compromise is certainly

Ra

c2
L2

m R2
Fig. 16.—This diagram represents the theoretical
equivalent of Fig. 14.

called for with an H.F. transformer of the
Fig. 14 type. If the coupling were to be
designed for maximum amplification the
sclectivity would almost certainly be too
low, and it is customary for the coupling
to be inade rather looser than tlie amplifica-
tion optimum.

Aerial Coupling

We can se2 from the foregoing that the
main object of using a tuned secondary
H.F. intervalve transformer is to obtain

April 16th, 1938

satisfactory selectivity and, at the same
time, as near to maximum signal amplitude
as it i\s possible to get, consistent with the
selectivity requirements.

The familiar aerial coupling system of
Fig. 16 has much the same ideas about it.
The H.F. resistance of an aerial circuit is
necessarily rather high:: Quite apart from
the possibility of their being, in some cases,
heavy losses due to inefficient rigs, the aerial
circuit is-of the open oscillatory type and
must therefore have radiation losses.

By using L2 C2 (Fig. 15) we gain the
selectivity of this closed eircuit, lessened,
however, by the H.F. resistance of the
aerial circuit in so far as it is * reflected
into the secondary. The value of this
reflected resistance will decrease, th.e looser
the coupling. There is here, too, an
optimum coupling value from the signal
strength point of view, but it is normal to
use looser coupling than this, in theinterests
of selectivity.

The case of Fig. 15 is actually somewhat
more complicated than that of Fig. 14.
In the H.F. transforiner case that we con-
sidered we had an untuned primary. This
primary must, of course, possess a resonant
frequency, but this will normally be veiry
much removed from any of the signal
frequencies. This fact, allied with that of
the presence of the very high valve resist-
ance in series with the primary, enabled
us to ignore any influence of the primary
upon the secondary tuning.

Secondary Tuning

In the aerial coupling case the secondary
circuit is variably tuned. The aerial
circuit is not variably tuned. Its natwral
frequency will be partly dependent upon
the inductance value of L1, but in the most
common cases the natural frequency of the
aerial circuit will be higher than any of the
signal frequencies. The fact that the
aerial circuit’s natural frequency is not very
for off signal frequencies has the resuit
that the tuning of the secondary circuit is
somewhat affected by the aerial circuit.

In a case where the signal frequency is
“ below resonance” in the acrial circuit,
the capacity reactance will exceed the
inductive reactance and, as a consequence,
tha acrial circuit will have an essentially
capacitive character. The effect upoun the
secondary circuit will now be as though a
little extra capacity had been * reflected >’
into'it. Unfortunately. the magnitude of
t is effect varies with frequency. This
does not matter at all if the secondary
circuit is individually tuned, but it comn-
plicates matters when the eircuit is gang-
tuned with others. It is to bc noted that
the influence of the aerial ¢ircuit upon the
secondary tuning will decrcase with
loosening of coupling.

“ Bedside Anthology ”

R. JOHN C. MAUDE, well known to
many listeners for his microphone
readings, talks and radio discussions,
will give the first of a new monthly series
of broadcasts in the Regional programme
on April 25th.

The series, which is entitled ‘‘ A Bedside
Anthology of Diaries and Letters,” is
intended to provide the sort of quiet fare
that many people may fancy just before
turning in. The broadeasts will, in a sense,
be a kind of radio bedside book.

Mr. Maude’s broadeast in April will
consist of readings fron notable diaries
and lctters written during that month
In past years. The same idea will be
carricd out in each of the subsequent
broadeasts.

) () - ) -

PROGRAMME NOTESi

Red Marley Hill Climb
NNUALLY on Easter Monday. the
Red Marley Hill Climb for ‘motor
cycles draws large crowds to the Abberley
Hills in Worcestershirc. The event is
organised by the Birmingham Motor Cyvcle
Club, and was first held in 1928. Many
famous riders take part, ascending this
freak hill in pairs. In the middle is a
stretch with the terrifying gradient of
one in one-and-a-half. Graham Walker,
the former crack rider, will be the com-
mentator.
This broadcast will be given in- the
Midland Regional programme.

Old English Melodies
FROM a collection of old English tunes
madc by Dr. Desmond MacMahon, a
programme has been chosen for performance
by the B.B.C. Midland Orchestra, con-
ducted by Dr. W. K. Stanton, on April
18th. The vocalist will be Robert Easton,
the well-known bass. Altogether .Dr.
MacMahon has collected nearly a thousand
old tunes dating from before 1800. Some
are purely instrumental and others are
vocal with instrumental accompaniment.

Bristol Ensemble

THE Bristol Light Ensemble is composed
of a string quintet and pianoforte,

and its aim is to play the better typc

of light music, as opposed to jazz. This

combination will make its debut in the

West of England programme on April 21st.
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The Ray Again
I HAVE only to pen a paragraph
about rays or crooners, when
one of my argus-eyed critics, who
seem 10 he on the look-out for me to
drop a brick, turns my paragraph
upside down, inside-out, reads be-
tween the lines, places his own
interpretation on my words, subtracts
the meaning of my paragraph, multi-
plies by the hatred of my hatred of
crooners, and divides by his estima-
tion of his own intelligence, and
writes me a snorter telling me exactly
where I alight. We have units for
everything nowadays, except intel-
ligence, and I am now trying to
think up some unit of intelligence,
so that I can appraise my critics
accordingly.

The other week I wrote a para-
graph about the drivel which ap-
peared in daily papers from time to
time about remarkable rays which

would stop aeroplanes and motor-.

cars, and I stated the fact that a ray
cannot do this, nor affect a human
being in any way. One of my readers
H. T. G., of S.W.i4, has gone all
berserk over .this, and has penned
a letter which he thinks excruciatingly
funny. I have recad it several times,
and presume that he could not have
read my paragraph correctly. 1
accentuate, underline, and emphasise
my - paragraph by repeating that
these so-called rays cannot affect a
human being in any way. 1 was not
referring to ultra-violet rays or any
other of the rays—not even the ultra-
violet rays which the hairless barber
tetails to you at about 5s, per second
with the assurance that it will stop
you from going bald. I think it is
time that thc British Medical Council
put a stop to this nonsense. I there-
tore advise H. T. G. to get out thc
ashes and sackcloth.

The Scots Protest
NE or two of the few remaining
Scots who still reside in Scot-
land have written to me protesting
that the majority of Scots people have
up-to-datc sets, and do not wish to
depend upon foreign programmes for
the greater part of their wireless
entertainment. They assure me that
-the Scots are not according to the
well-known jokes, and that they are
not afraid to spend when their com-
fort or pleasure is concerned ; they
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protest that the National programme
cannot be received over the district
it is intended to serve. However, as
I write this, I believe that an army
of them is marching down South to
voice their protests in person. One
of them says that he has a high-class
six-valve set, and that when listening
to the Scottish National the quality
is bad, and sometimes the transmission
bursts into an ear-splitting blast.
If he switches over to Droitwich there
is a terrible amount of interference.
It is too bad, and I hope the B.B.C.
will do something about it.

Joke
HIS joke comes from Scotland.
Three men were sitting in a
railway carriage, and they were dis-
cussing wireless. One said: “ 1 con-
nected my neighbour’s and my own
aerial together and I got China.” 1
won’t tell you the answer, but I offer
a book for the best reccived by me not
later than Monday next. Readers
who send me the obvious answer
about Chile will get H !

The Spelling Bee
N Irish reader (that’s a good one)
is disappointcd because in my
paragraph about the Spelling Bee I
referred to pronuneciation. This
reader, however, spells it pronouncia-
tion! There’s a critic for you. On
second thoughts I am in favour of
this spelling bec busincss. He thinks
that it is too sweeping to say that you
can find a dictionary to agree with
your spelling, and as far as the word
pronounciation is concerned I agree
with him. I recommend this reader
to listen in to the Spelling Bee quitc
a lot. - My point was that the work o
compiling a dictionary should be in
the hands of a Government depart-
ment. It is impossible to belicve that
every lexicographer never makes a
mistake, and every dictionary must
therefore contain a mistake either in

spelling or pronunciation. Addition-
ally, what is to prevent the com-
piler of a dictionary inventing a few
words of his own ? I see that someone
can spell words backwards better
than most people can spell ihem
forwards. How comic it is to reflect
that several Continents can be linked
up by radio by such a childish game
as this !

Television
OW that the television pro-
grammes are developing in
duration I hope they will develop in
quality. A gang of my special cronies
invaded my den to see the broad-
cast of the Grand National. Pre-
sented on the screen was a map of
the entire course, and a pointer
was used to illustrate the remarks of
the commentator. It would have
been much better to have shown
snatches of the race by means of the
delayed television system. It was not
a good performance, and my friends,
who had not witnessed a television
demonstration before, were not im-
pressed. Nor were they with the
programme which followed. Regard-
ing these broadcasts, I have had a
number of letters from readers pro-
testing that only Englishmen should
be allowed to act as commentators
on an event so obviously English as
the Boat Race which was first in-
augurated in 1829. Surely, there are
Englishmen who can describe English
events ?

The dealer seems to be doing very
little to help television, and untl
he does so he cannot expect sales.
The average dealer wants the manu-
facturer to do all the work, whilst
he sits behind his counter smoking
a pipe, or dangling a cigarette
limply from the lower lip, hand-
ing out thc goods at a fair margin of
profit. I suggest that the television
manufacturers should appoint one
reliable dealer in each district to
handle television. He would soon
corner not only the television busi-
ness of the district but the radio side
as well.

Blackburn’s New £100,000 Factoty
N Wednesday, March goth, the
Mayor of Blackburn, Alderman
James Fryars, J.P.,, laid the founda-
tion stone of the new [100,000
factory of Philips Blackburn Works,
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Limited, which is now in course of
erection on a g2-acrec site at White-
birk Drive. Supporting the Mayor
were Sir Alan Hutchings, K.B.E,,
Chairman of the Company; F. ]J.
Philips, Esq., Director of Philips,
Eindhoven ; H. N. Grundy, Esq.,
O.B.E., Divisional Controller, Minis-
try of Labour, and J. Visman, Esq.,
Managing Director of Philips Black-
burn Works, Ltd.

To the cagerly watching crowds
there was a good deal more in this
simple act than the symbolism usually
associated with such ceremonies. It
represented the practical realisation
ol" their hopes of new employment
and Detter times after the grim
depression which has {or so long lain
heavily over this part of Lancashire.
At the luncheon at the Town Hall
which {ollowed the ceremony, the
Mayor expressed the gratitude of the
Corporation and people of Black-
burn to the company for what this
new development would mean to
them. Obviously the full employ-
ment capacity of the new. factory
would only be realised as time went
on,
an immediate effect on Blackburn
employment.

Apart from the erection of the
factory buildings themselves, the de-
velopment of the site involved the
construction of an entirely new road,
and this had already been the means
of providing immediatc work for
skilled and unskilled workers.

Responding, Mr. F. J. Philips
paid a tribute to the excellent co-
operation they had received from the
authorities, and particularly from the
Blackburn Industrial Development
Commiittee. In making Blackburn
their choice for the new factory, they
had been very favourably impressed
with the type of labour that was
available.  Proposing ‘“ The Cor-
poration and Trade of Blackburn,”
Sir Alan Hutchings said that he looked
forward to a development comparable
with that which had taken place at
their factory at Mitcham, Surrey,
which started in 1928 with only a few
hupdred workpeople, and which to-
day gives employment to nearly 5,000.

The physical and social well-being
of their workpeople had always been
an essential part of the Company’s
policy, and he felt sure that the
Blackburn workers would be as happy
and contented as those at Mitcham.

Triumphant Over Difficulties
HOSE viewers who had the oppor-
tunity, as I did, of witnessing
the first televising of the Oxford and
Cambridge boat race must join with
me in congratulating the B.B.C. on
the way they triumphed over un-

but its establishment had had
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Intermittent Signals

A VERY common trouble experienced in

mains receivers is that which gives
signals of an intermitient nature. It is
JSound very often that signals will suddenly
die away, without any apparent reason.
If the set is switched on and off quickly
they are restored, or operation of the
wave-change switch may also be. effective
in  bringing - back the signal.  This
trouble is generally found to be due lo the
Jact that a condenser or an inductive com-
ponent has broken down. When the set is
switched on and off quickly, or the wave-
change swilch is operaled, a surge lakes
place and this causes the broken ends of

_the components to move or the gap at the

broken point to be bridged by an arc which
ionises the air across the gap and pro-
vides conductivity.  The fact that the
wave-change swiich or the on-off switch
will restore the signals may also assist in
locating the source of the irouble, as in
some-cases only one of these operations will
prove effective.

Earth Connections
N some short-wave receivers il may be
Jound that performance is below
average and is not brought to a high
slandard until earth return wires are. all
bonded. Although a metal chassis or
common bus-bar may be employed it
should be remembered that under certain
circumstances such earth returns may form
inductive loops which will introduce either
instability or peculiar tuning effects.  The
same thing may also occur in the actual
earth wire, where the earth 1s attached to
a water or gas-pipe which evenlually
louches some other earthed body.

Calibrated Resistors
HEN making lest equipment, or
during experimental work, it s
oflen found necessary to make use of a
standard or calibraled resistor which will
enable other values lo be ascertained. A
standard wire-wound resistor may be
provided with a scale marked off to
provide equal divisions (taken from the
physical characteristics of the component)
or some of the specially designed com-
mercial componenls may be used. Several
manufacturers now supply resistors guar-
anleed accurate to L per cent., and these
may be used for all such purposes.

NEWNES’ TELEVISION AND
SHORT-WAVE HANDBOOK

3/6, or 4/- by post from
GEORGE NEWNES, Lid., Tower House,

southampfon Street, Strand, London, W.C.2,
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expected difficulties. A blusterin g
windy day more typical of March
than April started the trouble, and
when Elizabeth Cowell appeared on
the screen she had to ask the indul-
gence of viewers because telephonic
communication with both Broad-
casting House and the river had
broken down owing to the Post
Office telephone lines being damaged.
The sound accompanying the vision
transmission from Alexandra Palace
was therefore the London National
station commentary received by radio
and re-radiated as the sound modula-
tion on the ultra-short-wave carrier of
41.5 megacycles. On a large chart in
the studio we saw Elizabeth Cowell
rather nervously move the model
boats along the river route in accord-
ance with the positions given by the
B.B.C. announcer on the river launch,
and then as the two University craft
approached the winning post a fade
over was made to the television
cameras admirably positioned on the
tiver bank. All the intimacy of the
historic occasion associated with this
spot on the river came through with
marvellous clarity—the triumphant
Oxford crew, the exhausted Cam-
bridge rowers, spontaneous inter-
views with some of the crowd near
the boathouses, and finally a few
words from each of the coxes. The
obstacles which had conspired to
wreck the B.B.C.’s effort had been
overcome admirably, but that was
not all. A film was taken of the race,
and when the processed negative was
being rushed to Alexandra Palace so
as to be in time for the evening trans-
mission the B.B.C. van was * gonged ”
twice for exceeding the speed limit.

Empire Exhibition
AM informed that public address
equipment incorporating 160
loudspeakers and 20 microphone
points will be used at the Empire
Exhibition at Bellahouston Park,
Glasgow, from May to October.
Part of this equipment, involving
g0 loudspeakers and 5 microphone
points, is a completely self-contained
installation. It was recently supplied
for the adjoining Ibrox Stadium,
which will accommodate 120,000
people at sports, tournaments and
tattoos in connection with the ex-
hibition. The installation in the
main exhibition grounds will form
what is probably the largest and
most comprehensive sound sysiem
of its kind ever used in Great Britain.
The output will be 1,100 watts.and,
taking into account the feed amplifiers,
this total will be increased to nearly
1,500 watts. All the necessary equip-
ment is being supplied by The
General Electric Co., Ltd.
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CIRCUITS

The Principles and Operation of Regenerative Detectors are Briefly

Explained in this Article = =

HT. regenerative detector circuit has
made long-distance  reception
possible with the simplest of wire-

less receivers. It has always been standard
practice in such receivers to employ the
most sensitive of all regenerative detectors
—the cumulative (or leaky-grid) detector
with a capacity-controlled reaction eircuit.
In the arrangement given in Fig. 1 a
typical circuit of this type is shown. The
principles of the cumulative grid detector
are well known, but a brief explanation of
the reaction circuit will help the reader to
appreciate points raised in subsequent
paragraphs.

LI

= - By R.J STRICKLAND

Another way of considering the matter
is to say that the H.F, resistance in the
grid circuit has been decreased, or that
various grid-circuit losses have been made
good. Reaction, therefore, has the effect
of improving the T.R.F. grid circuit, con-
sisting of an inductance tuned by a variable
condenser. Two outstanding advantages
thus derived are:

1. Better selectivity.
2. Better sensitivity.

When a regenerative detector is used on
the point of oscillation the selectivity and
sensitivity of the stage are both at maxi-

mum.
On the type of receiver
employing, say, a three-
valve circuit, reaction is
the only form of volume
control available, and a
serions disadvantage
arises in consequence : if
the reaction control is
turned back to decrease
volume the selectivity
of the receiver falls off

L #=

and ‘adjacent - channel
interference increases.

L2

Fig. |.—A typical cumulative grid detector circuit.

Reaction Circuit

The signal voltage on the grid of the
detector (Fig. 1) is both amplified and rec-
tified, but an amplified H.F. componcnt
still remains in the anode circuit. There
are two paths in which high -frequency
current may flow: either through the
H.F. choke into the H.T. line, or through the
reaction coil L2 and the reaction control
condenser C2 to earth. The H.F. currents
will flow through the path of least resistance
which is L2102. The impedance of C2 is
given by MO S
this formula it can be seen that the larger
the capacity of the condenser the lower
its ohmiec impedance. In other words,
when the condenser C2 is at maximum,i.e.,
vanes closed, the path L2C2 will he of
minimum resistance, and the flow of
current will reach its greatest value. The
reaction condenser, then, may be said to
control the amount of H.F. current fed
back from anode to grid circuit. The flow
of an alternating current through 12
causes an alternating magnetic ficld to
build up, and since L2 is coupled to L1
(both coils are normally wound on the same
former) the field around L2 will induce an
alternating voltage of the same frequency
across L1 and if the reaction coil is wound
in the correct direction this induced A.C.
voltage will be in the same phase as the
signal voltage, and will cause greater
wvariations in anode current, i.e., an increase
in the rectified detector output. This means
that greater variations of grid voltage will
be obtained—since the anode feed-back
is greater—causing a further increase in
anode power. The action is cumulative,
and if the transfer of energy from anode to
grid is great enough the stage will burst
into self-oscillation.

ohms, and from

LT+

Constant Selectivity

This snag is partially
overcome in some sets
by employing a variable
mu -screen-grid in the

——> TO GRID

A= LT—
L e
\": ""
L2
— > TO ANODE
“-- GANGED
Fig. 2—A circuit for providing constant
selectivity.

first stage, and
controlling the
bias on its
grid. The bias
potentiometer
then becomes
the volume
control, and
thereaction
condenser
solely a selec-
tivity control.
This is quite a
good method,
but there is a
better way in

T

fd-;-
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illustrates the circuit necessary for constant
selectivity. It will be seen that there are
two variable controls that affect selectivity
—the aerial coupling condenser Cl and the
reaction condenser C2. Both controls are
ganged in the normal manner, so that
when the one condenser is opened or closed
the other is in thc same position. When
they are closed the detector stage should
be oscillating, but if the reaction condenser
is turned back until oscillation just ceases
the detector circuit is operating at maximum
selectivity (and sensitivity). But the aerial
circuit is coupled to the grid coil through
the large capacity of the condenser Ci,
which is almost closed, and the damping
due to the aerial reduces the selectivity of
the first stage. When it is desired that the
volume be reduced the reaction condenser
is turned back, and since they are both
anged the aerial coupling will be reduced.

nsequently, the aerialloading on the first
grid is lessened and the selectivity of the
first stage increased. It will be seen that
when the selectivity of the first stage is
increased that of the detector is decreased,
and vice versa.

Practical Consideration

A value of about .0005 microfarads is
recommended for the aerial condenser, and
the reaction condenser may be of any
conventional value. Actually the capacity
of C1, the aerial condenser, depends upon
the position of the aerial tap, and this
must be found by experiment and a position
will be found that gives the best constancy
of selectivity. The ganging of the circuits
is a simple matter, as a mechanical coupling
consisting of about an inch of metal tubing
tapped at each end to allow two grub screws
to be screwed through the metal tubing,
and bear on the condenser shafts, serves
admirably.

Smooth Reaction

In order that the system be used to fullest
advantage it is essential that the reaction
is efficient and allows smooth control.
The eircuit in Fig. 3 includes an H.F.
filter in the anodc circuit of the detector,
and this, together with a mechanically
sound reaction condenser, cnsures very
smooth control, and also lessens the damp-
ing of the grid circuit due to Miller effect.
. It will be noticed that an H.F. stage is
included in the circuit shown in Fig. 3:
‘this is not cssential but is merely shown
to indicate the connections when such a
stage is used before the detector. In this
case it must be noted that Cl and C2,
although ganged together, must be screened

from each other.
HT+
||§ LE
Q

10,000

which con-
stantselectivi-

£

speasnenho

500000, L '

...". c2

ty is obtained
irrespective
of the setting
of the reaction
condenser. The
circuit of Fig.2

*eee GANGED

Fig. 3.—~In this

circuit an H.F. stage is employed.
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Meter Connections

T is well known that the inclusion of a
milliammeter in the anode circuit of a
valveis one of the most satisfactorymethods
of ‘testing a' complete stage. If the H.T.
voltage is first checked, the milliammeter
will enable you to ascertain whether the
anode circuit load is broken or short-
circuited; whether the bias applied is
correct (and incidentally whether an auto-
bias circuit is working properly); whether
the valve is up to standard, and many other
details. To do all this it is, of course,
necessary to have the valve-makers’ curves
at hand, but the mmeter alone will enable
many tests to be madc in the shortest
possible time and with the minimum of

' THE BRITISH LONG.DISTANCE
LISTENERS’ CLUB
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repaired, one of the latcst small ceramie
triinmers should be mounted on the
condenser or on the baseboard or chassis
and wired to the condenser, but the position
selected should be that which provides the
very minimum of wiring between trimmer
and condensecr,

Breakthrough

MANY receivers are found to give dis-
appointing results on account of
what is now loosely referred to as * break-
through.” This term is applied to the
trouble which causes inedium-wave stations
to be heard on the long-wave band ; long-
wave stations to be heard on the medium
waves ; medium or long-wave stations to
be heard on the short

waves, and also to the
trouble met with in a
superhet where a station
or stations operating at
the I.F. are heard at all
settings of the tuning
dial. In practicallyevery
case it will be found

that the trouble arises
from the fact that the
aerial circuit resonates
to the frequency of the
station which breaks
through. Consequently,

o
Coupling

When using a milliammeter in an anode circuit it should be on the earth

side of the anode load.

diffieulty. The fact which must be borne
in mind when using a meter in this way is
that it must be included on the earth side
of the anode component. The accompany-
ing illustration shows the arrangement,
where an H.F. choke is included in an S.G.
anode circuit, and it will be found in the
majority of cases that the inclusion of the
meter will not affect the performance of the
receiver. If, however, instability sets in
wi:en the meter is included a large capacity
fixed condenser should be joined across
the nieter terminals. Either 1 or 2 mfd.
will be found suitable. The meter should,
of course, be of the moving-coil type and
have a low resistancc.

Trimmers
HE small condensers used for trimming,
and mounted on gang condenser
units, operate, in t:e majority of cases, by
means of the springiness of one of the
plates. Thisis depressed when the adjust-
ing screw is tightened, and should return to
its original position when the screw is
released. It has been found that in some
cases of receivers built by home-construc-
tors continued adjustment of the
screws has resulted in the springi-
ness of the plate being destroyed,
with the result that movement of
the screw does not affect the
capacity between the two sets of
plates. In this case the trimmer
should be dismantled and the
upper plate bent so that it will
open fully with the screw in the
minimum position. Where the
condenser has been so abused
that the trimmer cannot be so

AERIAL 4

00035 MFD

How to include an anti-breakthrough choke in
the aerial circuit, with a switch to short-
circuit it when not needed.

the cure for these
troubles is to modify the
frequency of the aerial
circuit, and the most
suitable way of doing this is to fit a choke
in series with the aerial. By using a
mediwmn-wave choke, medium-wave brecak-
through will be avoided, and so on.
As, however, the inclusion of the choke
will affect the performance on the wave-
band corresponding to the choke, a short-
circuiting switch must be included across
it so that it may be shorted when reception
is desired on that wave-band. The
accompanying illustration shows the idea,
which will be found of great use with simple
rets used in close proximity to a high-
powered station, commercial code stations,
and similar cases.

Microphone Sensitivity

HE seleetion of a
microphone often

has to be made with
a view to the use
to which it is to be
put, rather than the

PRESET Q)
CONDENSER

{ THROUGH
dHOKE
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gencral design. of the instrument. Thaus,
many amateurs who wish to use a mike for
some purpose. obtain the most sensitive
instrument they can afford, whereas it
might be advisable to choose an insensitive
instrument for their - particular purpose.
This fact is brought home at the moment by
the announcement that the B.B.C. have had
a special insensitive mike developed for the
use of an announcer at outside broadcast
events, where it is necessary for the
announcer to be: prompted with regard to
various items.

The prompter is able to make his
announcements in a normal voice which is
heard by the commentator, but which is
not picked up by the mike. Consequently,
he is -able to carry on his announcements
through the mike without interruption, and
incidental sound effects which arc needed
are provided by a separate mike situated
some distance away, and the output from
this is “ mixed ” by the control engineer.
A device of this type might prove very
valuable in a dance band, where two or
more insensitive mikes could be placed in
the various sections, and by having controls
handy the rhythm secction, for instance,
could be given prominence in certain
numbers, whilst the melody section could
be emphasised in other numbers. A
judicious blending of the outputs would
result in perfect balance between the
sections, no matter what type of hall was
being used.

STEREOSCOPIC TELEVISION

HE activities of Zworykin, the inven-
tor of the Iconoscope, which. gave
television a much-needed £llip at the

transmitting end, have now been turned
towards the perfection of a scheme which
aims at giving television pictures reproduced
with all the advantages of stercoscopic
relief. Tu normal human vision cach eye
sees a separate picture, and the combination
brings about vision in three dimensions, or
in other words scenes have depth, which is
missing when either of the eyes is used alone.
As far back as 1928 Baird experimented
with stereoscopic television, using low-
definition disc-scanning with two sets of
spirally-traced apertures. The results ob-
tained, although rather crude when com-
pared with modern standards, definitely
established that stereoscopie pictures were
possible. Now Zworykin has advanced a
stage further and applied his researches to
images of a high-definition standard so that
the results appear on the receiver sereen as
though they had depth, just as the original
scenes televised would be seen by an eye-
witness on the spot. To carry this into effect
two transmitting tubes are employed, these
being spaced apart the same distance as the
human eyes. Each Iconoscope in this
way sees a separate image of the scene
being televised, and the conversion of these
optieal pictures into television signals is
effected in the usual way by allowing the
beam of electrons to scan the photo-electric
mosaic. The actual scanning in each tube,
however, is carried out alternately.
That is tp say, the tubes operate in
turns, the beam in the first tube,
for example, scanning the odd lines,
while the beam in the second tube
does the even line scanning. In
this way each Iconoscope analyses
alternately adjacent lines of the
scenc under observation, and thc
result is that two separate and
distinet eleetrical pictures, corres-
ponding to that which each cye of
an observer would see, arc broad-
cast over the usual ultra-short-
wave ether channel,

ANTI~

ON SET.
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A Simple Trimming Device
HEN listening on the shert waves
there is often some difficulty in
tuning dead on the station to be received,
and even with small variable condensers
tuning is apt to be very sharp. For broad-
ening the tuning, the simple deyice shown
in the sketch will be found partieularly
useful. with receivers, such as one-valvers
and adapters, especially with metal panels,
as no wiring is required.

An easily-made trimmer.

From the junk box take a piece of
threaded brass rod, about 2in. long, several
nuts to fit, two faivly large washers, a spring
waslher and knob, and also a picce of flat
brass or copper. A hole is drilled into the
metal panel close to the dial of tuning con-
denser, to take the threaded rod, as shown
in the top sketch.

The pieco of sheet metal, which should be
filed to a disc about the size of a halfpenny,
should be fitted cccentrically on the rod
and fairly close to the fixed vanes of the
tuning condenser. Set the small plate half
in, tune in the ordinary way to the station.
vou are receiving, and a touch on the con-
trolling knob will bring the statien nicely
into tune.—J. Hoop (Wilmslow, Nr. Man-
chester).

A Novel Volume Control
ERE is a device that may be useful
to other short-wave readers at
night when the rest of the family prefers
sleep. It is so arranged that on rceeption
of a signal above a certain limit, the needle
of a milliammeter, or an R meter (such
as described in° PRACTICAL AND AMATEUR
WIRELESS some months ago), carrying a
bunch of fine wires on onc end, moves
along a resistance wire and acts as a volume
control. It cuts down the + signal to a
certain limit while having no action on
signals below that strength.

The element comprises threc sections:
AB a pieec of wire of very low resistance in
series with a length of fairly low resist-
ance (BC) in scries with a very high resist-
ance (CD), the sections being ncarest the

S | D { I ) MDD (D | D { 1 (| |

THAT DODGE OF YOURS!

Every Reader of ‘“ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers.. Why not pass.it on
to us ? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, *“ PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Tower House. South-
ampton Streety Strand,W.C.2. Put your name
and address on every item. Please note
that every notion sent in must be original.

Mark envelopes ¢ Radio Wrinkles.” DO '
NOT enclose Queries with your wrinkles. B
L |
N -y
) SPECIAL NOTICE '
! All weinkles in future must be i
i accompanied by the coupon cut ;
5 from page iit of cover. !
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zero of the meter in this order. If the
resistance AD is bent to conform to the
curve traversed by the end of the pointer,
the signal strength limit can be increased
by moving the resistance clockwise, and

1 MILLIAMMETER

$APPROX: SIGNAL
é LMIT

CONTROL

A combined milliammeter and volume control.

vice versa. In the construction of such an
instrument as deseribed it is important that
the surface of the resistance AD should be
level and parallel to the path ofthe needle,
otherwise the latter may stick.—T. H.
Puicrirs (Shirley).

A Handy Tool for Awkward Corners
I\ ANY uses can be found for the simple

tool shown in the accompanying
illustration. The only parts required are
a strip of sheet steel and a screwdriver.
After shaping the steel as shown the
serewdriver is heated and the end bent at
right angles, after which a hole is drilled

through the bend. Next a ring of heavy

' gauge wire is soldered to the top of the steel

part. The tool is completed by fixing the
bent steel strip ‘to the serewdriver with a
7 SHAPED
SLIGHTLY

— CONCAVE

i
| I

s

BEND ALONG

DOTTED LINES
A useful tool
made with a

TOP PART OF

B ADETHEE screwdriver and
FLAY

\ Vlilc a piece of strip
steel.

small nut and bolt.. This tool will be found
useful for such jobs as holding small nuts
in place, picking up blobs of solder, ete.
With the steel jaw removed the bent driver
is handy for removing stubborn valves from
their sockets, adjusting trimming con-
densers, and many other little jobs where
an ordinary screwdriver would be uselegs.
—G. H. HuxTer (Ashington).

Mounting a Microphone
THE following dodge may prove useful
to other A.A. licence holders who are
using cheap carbon microphones. While
using a microphone of this type I discovered
that there was a very bad ‘‘echo’ and
boom effect on the speech. This was
remedied as follows: I obtained a metal
box of suitable size and mounted the micro-
phone by spring suspension inside, as shown
in the sketch. T then filled the box entirely
with cotton wool—H. J. Brrrrow, Jnr.
{Ladywood, Bitmingham).

NUT & BOLT
FIXIN

HOLE CUT IN

LID OF TIN BOX
(SAME DIAMETER
AS MIKE)

An effective method of mounling a microphone io
avoid ** boom ' effects.


http://www.cvisiontech.com
http://www.cvisiontech.com

120

PRACTICAL AND AMATEUR WIRELESS

April 16th, 1938

) -

| 1 T |

) q—

-

N the early days of broadcasting many
receivers employed a single tuning
band only, and this was subsequently

modified so that a medium and a long-wave
range could be cmployed. The idea origin-
ally was to enable alternative programmes
to be obtained and to assist the listener in
obtaining maximnum volume—it being
assuned that the long-wave signals could
be casily obtained under practically any
circumstances.  Subscquently the short
waves were explored and gradually broad-
casting stations in various parts of the world
utilised a short-wave band for signals
intended for far distant countries. Short-
wave receivers came into use and even-
tually it was found possible to receive both
the short waves and the ordinary broadcast
waves on & single set, one common way of
doing so being to build a complete short-
wave detector stage in a corner of the base-

ALL-WA

A Description of the Evolution of the Modern

VR

- -

Component May be Built Uy

round the multi-contact switeh, and the
circuit of such a tuner is shown in Fig. 2.
Ag it is necessary to use a .0005 mfd. tuning
condenser to explore fully the broadcast
wavebands, it becomes necessary with this
type of tuner to use a similar capacity for
the short waves, and whilst this gives a
wide waveband with a single coil it obviously
renders tuning slightly more difficult.
Furthermore, the lowest range to which
the receiver may
tuned is also limited,
due to the high mini-
mum capacity of the
standard tuning con-
denser and the asso3
ciated stray wiring.
To-day there are
hundreds of listeners
who will find the tcle;
vision sound sighals
of interest and to tune
to these it is necessary
to go down to 7
metres. On the 5-metre
band there are also
hundreds of amatcur
transmitters, and these
also prove of intercst
to the keen listener.
It is thcrefore worth
while to use an all-
wave tuner to cover
from 5 1nctres up-

Fig. |.—The basic arrangement for an all-wave tuning circuit, ulilising
separate standard componens.

board and transferring the aerial from one
section to another. It is not to be denied
that this arrangement works with 100 per
cent. efficiency and such a scheme is still
recommended where it is desired to get
maximum efficiency on all wavebands.
Unfortunately a large and cumbersome lay-
out is needed for such a scheme, and it is
possible to make a receiver in which tlie
change from one circuit to another is carried
out by means of switches. In the simplest
form this could consist of an ordinary
medium and long broadeast coil and a
standard 6-pin plug-in coil, with a change-
over switch to bring either into circuit.

Circuit Design

Thisscheme is shown in Fig. 1 in pictorial
form, but it will be seen that this is only
applicable to a simple detector circuit, and
although this can give remarkable results
under suitable conditions, it is not so
efficient as some types of circuit now in
general use. To avoid the difficulty of coil
changing (which would be needed to enable
the short-wave range to be explored fully)
certain manufacturers have now produced
coil units in which the necessary shcrt-
wave and broadecast coils are assembled
with the necessary wave-change switch,
and two of thesc are illustrated in our cover
design this week. The scrcen of one of
these has been cut away to show the
method of assembling the separate coils

wards, but a standard
.0005 mfd. tuning con-
denser will be found
very awkward when
used on such a band.

Multi-range Units

It becomes necessary when tuning so
low to use a more efficient type of receiver
in the majority of cases, and our old friend
the superhet has to be called into usec.
This necessitates a minimum of two tuned
circuits—one for the grid of the frequency-
changer and one for the oscillator section,
and to enable maximum ecfficiency to be

A}
Fig. 2—The circuit which is employed in the
Wearite all-wave tuner.

obtained separate coils should be used to
cover two or three separate wave ranges on
the shorter wavelengths. There are now
available some neat and efficient coils
designed for use with a maximum tuning

capacity of .0005 mfd., and some of these
are included in the group on the cover.
With the aid of these a multi-range tuning
unit may be built up to include the tele-
vision signals, and by stripping one or two
turns from the smallest coil and adopting
one of the idcas to be mentioned later,
these coils may be used to tunc down to
5 metres. The Bulgin unit, which is also
shown on this page, makes use of a similar
type of coil and tunes from 5 up to 2,000
metres in five separate bands, namcly,

3

Fig. 3—This is the Bulgin 5-range tuner, coi
aerial or oscir

from 5 to 10, 12 to 33, 30 to 85, 200 to 550,
and 900 to 2,000 metres.

Series Tuning

The first requirement on the very low
ranges is to reduce the maximum tuning
capacity, and this may very easily be
carried out by connecting a small pre-set
condenser in series with the tuning con-
denser on that particular coil as shown in
Fig. 5. A .0003 mfd. pre-set will reduce
the cffective tuning capacity to approxi-
mately .0002, the actual maximum depend-
ing upon several things. A really high-class
variable condenser should be employed,
and the pre-sct should preferably be of the
ceramic type. The principle of avoiding
all losses on the short wavez must be rigidly
borne in mind, and heavy gauge wire should
be used for connections, cutting down the
leads to the short-wave coil to the very
minimum. These £oils should be mounted
as close to the switch as possible. removing
the broadcast coils at a suitable distance to
avoid interaction, and also placing them au
right angles if possible, to prevent any stray
inductive coupling. A rigid mounting
should be cmployed for the coils and the
switch should be bolted to the mounting
plate, following in this respeet the samo
idea as in the Bulgin component. The
latter is made in such a manner that two or
more may be ganged and a common spindle
used for adjusting all the switches, whilst
the oscillator unit is provided with air-

1) Y D vt < R A
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TUNER

Tuning Unit and How a Highly-efficient

By W. J. DELANEY

dielectrie trimmers to provide the necessary
high efficiency. It should be noted that
when using several coils in an all-wave
tuner the necessary trimming for aligning
each set of coils should not be carried out
on the gang tuning condenser, as it will be
impossible to adjust the trimmer capacity so
that it holds for each coil in the range.
This form of trimming is quite satisfactory
for medium and long-wave coil combina-
tions, but the minimum capacity will be
found too high for short-wave coils and

vering from 5 to 2,000 matres and available for
lator tuning.

!

| — 1 | -

furthermore.an adjustment would be very
difficult to attain which would hold for all
ranges of the coils.

Refinements

Therefore, each short-wave coil should be
provided with a separate trinuner, connected
in parallel and mounted direct on the coil

Fig. 4—A suitable type of multi-contact switch
for use in all-wave tuners.

if possible to avoid additional wiring. These
trimmers should be of the type shown in
Fig. 6, having ceramic insulation (to reduce
losses) and with a maximum capacity of
only approximately 50 mmfds. To assist in
trimming the coils all trimmers should be
mounted so that the adjusting screws are
available in one position, and the receiver

(D VD

-

may then be trimmed with the chassisin one:
position. The above details cover the gen-
eral design, but for maximum performance
there are two or three interesting refine-
ments which may be carried out, and which
we have found very useful when building
an all-wave receiver, to give as good a
performance as a specially-designed short-
wave set. The first point concerns tuning
shift and we recommend that the tuner—
consisting of the gang condenser and the

A

/

A

-0

TO
BROADCAST
t.ColL

Fig. 5—Efficiency on the ultra-short wavelengths
may be increased by including a small capacity
in series with the ultra-short-wave coil.

tuning coils and associated switching—be
mounted on a separate small metal chassis.
This should then be attached to the
standard recciver chassis by means of-
rubber mounting bushes so that it ‘ floats,”
and in this way it will not vibrate when
placed in a cabinet which contains also a

. loudspeaker working at fair volume. It

will no doubt be found, if the tuner is
rigidly inounted, that under certain circum-
stances the signal will vary due to tuning
drift, the amount of variation being quite
cousiderable on the shorter wave-ranges.

A further useful idea is to shunt the ultra-
short wave coils by a non-inductive resist-
ance—a value between 20,000 and 50,000
ohms being found most suitable. This
should not affect the efficiency, but will give
a slightly better coverage and in some
cases may even improve the performance
owing to the simplification of tuning.

The utility of band-spread tuning is
already well known to short-wave listeners,
and a scheme which we favour and which
has been tried and found very effective,
is to include a band-spreading condenser
assembly on the all-wave tuner chassis,
ganging two or more (according to the
nuimber of tuned circuits) to simplify control.
Thesc band-spread condensers are wired
only to the short-wave coils, and thus the
manipulation of the wave-change switch
not only brings into circuit the short-wave
tuning coils, bnt also introduces the band-
spreading condensers, and the receiver niay

Ve ms : Ff

Fig. 6—Small ceramic trimming condensers are

available in the forms shown here for all-wave
trimming and similar purposes.

thus be handled on the short waves with
much greater case, and stations which would
otherwisc be found difficult to tune .will
be brought in with certainty. The scheme for
such a tuning unit, ineluding the shunt
resistance and series capacity, is shown in
Fig. 7, and rcaders who are interested in
building a really worth-while tuner are
advised to design the unit on these lines.
It should be remembered, of course, that a
tuner of this type could be employed in a
straight T.R.F. circuit, but the superhet
will provide certain advantages—especially
from the point of view of stability.

usw
SELECTOR|
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Fig. 7.—A comprehensive all-wave tuning cireuit,
showing how to incorporate all refinements as
menlioned in this article.
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The O.B. Equipment

SI_NCE it is felt in many quarters that
the future of television will depend
very materially on the successful develop-
ment of outside hroadeasting on an
extensive scale, the B.B.C. have quite
naturally carried out an exceedingly large
namber of tests with the mobile television
unit in order to gain all the experience
that is possible. Before any actual
television transmiseions are undertaken
from a chosen site, engineers carry out a
preliminary investigation with the aid of a
low-powered (100 watts output) portable
transmitter which is a miniature replica,
except for the modulator equipment, of
theactual broadeastlink norinallycmployed.
A sectionalised mast capable of running up
to 50ft. carries the aerial, and with this
equipment valuable information can be
gathered for the purpose of showing whether
the full-dress transmission of television is
likely to be free from difficulty or not.
The motor van housing the main trans-
mitier which forms one unit of the 0.B.
equipment accommodates all the ultra-
short-wave transmitting apparatus in rack
form, and when fully ‘modulated the
transmitter is capable of delivering one
kilowatt to the aerial working on a carrier
wavelength of approximately 5 metres.

The Beamed Aerial

The transportablc aerial is compass
beamed on to the Alexandra Palace aerial,
Lut to facilitate maticrs a fourth unit is to
be added shortly by the B.B.C. This will
be a van housing\a vertical dipole reflector
aerial which can be raised and lowered
from the roof in a manner similar to a
modern fire escape. The effective aerial
height will then bc 80ft., and this will
enable the radiated waves to be clear of
any local clectrical interference which in
the past on occasions has marred what
would have been otherwise an excellent
broadcast. To enable full advantage of
high and open ground to be taken, the
control room van can be cable-linked up
to a distance of 1,000ft. from the trans-
mitter, while the cameras themselves can
also be separated from the same van by
long lengths of multicore cable (24 con-
ductors ave actually used in this cable)
and so furnish a degree of flexibility which
is so essential for broadeasts of this nature.
That the B.B.C. is making a strenuous
effort to cusure the greatest possible success
with these outside broadcasts is borne out
by the results achieved in the head of the
river races. On this occasion not a trace
of interfercnce marred an admirable
broadcast and incidentally a new record
wasestablished, although with the increased
range of reception which is now coming to
light it 18 a record”which will no déubt be
broken ‘in the very near future. The
transmission of this race was watched under
nearly perfect conditions on a television
recciver at Eastbourne, which is approx-
imatcly seventy miles away from Alexandra
Palace. So pleased were the B.B.C. that
this was included as an item of news in the

April 16th, 1938.
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normal news bulletin broadcast later in the
day.

Another Colour Television Scheme
ROM reports which keep coming to
-band it- would appear that the pro-
blems " associated with colour television
are engaging the earnest attention of the
leading lahoratories throughout the world.
This is particularly gratifving, for it is
television’s answer to the film industry’s

April 16th, 1938

brought before the screen in rapid succession
then the pictures projected on to the-remote
screen can be made to merge into one colcur-
blended  picture. Furthermore, since an

‘incandescent. picture is, as a rule, much

brighter than its fluorescent counterpart,
this gives a very material advantage for
projection purposes.

Main Considerations
ANY factors have to be considered
when preparing a good tube screen
for television picture reproduction and not
the least of these is that it should have a
sufficient degree of bright fluorescence to
produce a properly contrasted picture in
either daylight or normal room illumina-
tion. There is a growing tendency nowadays
to . use television receiving sets in rooms
which are not darkened, a factor so essential
in the earlier days when tubes were far less
efficient. In this connection it is important
to ‘remember that a television tube screen
locks quite a different colour when viewed
in a darkened room and when obgerved

In the producer’s control gallery. On the screens in the background -appear the televised pictures

as picked up by the three television cameras employed, one

being transmitted. Through a large

window on the right he can follow the performance in the studio.

colour talking films with which they had
hoped to offset the public’s attention on the
rapid growth of television as an entertain-
ment service. Many and varied have been
the schemes proposcd and one of the latest
reports concerns an interesting suggestion
to replace a fluorescent picture with an
incandescent one. It is proposed to use a
cathode-ray tube of the projection type and
replacc the normal screen with a screen of

-atomic thickness made from molybdenum

or tungsten foil. This gives an incandescent
picture as a result of the electronic impact
during the scanning process, This incan-
descent picture is claimed to have all the
primary colours present as against the
monochromatism of the fluorescent screen
and by using varying coloured filters it
should be possible to project on to a remote
screen a reproduction of the original scene
resplendent in all its natural colours. For
example, if different coloured filters are

in daylight, and this facter has to Le
allowed for in modern design. Afterglow,
that is the persistence of sereen luminosity
after the stimulus 4from the electron beam
has been reduced or removed, calls for a
very special study. If there is too much,
then movement of the subjects in the tele-
vision image will be blurred. For example,
a rapidly moving ball would appear to
have a comet’s tail, or a face a series of
cghost images. On the other hand. experi-
ment has shown that a measure of after-
glow is capable of redueing any inherent
flicker in the brighter parts of the picture
to a tolerable level. These apparently con-
flicting points call for a careful balance and
a knowledgce of the eonditions and formn of
service under which the tube is to be
employed. Another oft-overlooked point
i8 the fact that a good screen has a sensibly
linear response over the range of excitations
corresponding with full brilliance to dark.
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Modulation,

in this Article by

N
=2
AVIXNG briefly explained the funda-
mental keying arrangements of a
C.W. transmitter, it now becomes
necessary to proceed further with the ques-
tion of mnodulation to see how the ** carrier
wave ” can be utilised for the transmission
of speech and other sounds.

In the first place, sounds do not possess
any electrical characteristics; therefore,
hefore any modulation process can be
adopted, it is esdential for some arrange-
ment to be employed whereby the sounds
under consideration can be converted into
their electrical equivalents,

This conversion is carried out in several
ways, but it is not the purpose of this article
to elaborate on the different methods which
can be employed, it being sufficient to say
that the apparatus used for the process is
known as a “ microphone.” By virtue
of the properties of a microphone, any sound
produced within its effective range is con- |
verted into minute electrical variations, and
ifthese variations were depicted graphically,
it would be seen that all sounds *produce
wave-forms the shape of which would depend
on the characteristic and amplitude of the
sound originally produced. For example,
the vowels a, e, i, o, and u, would each
produce different wave-forms, but that
do=s not mean to say that the wave-forms
will always be identical for any given vowel.
So much willdepend on the pitch and timibre
_of the voice. the inflection placed on the
vowel, and the quality of the voice, thus
allowing individual characteristics to be
recognisable.

Modulation

Bearing in mind that the original oscil-
tations produced by the transmitting oscil-
lator possess in themselves definite wave-
forms, as previously illustrated, it now
becomes a matter of combining them with
the wave-forms of the sounds to be trans.

-~

tude, and Further Details of
the 10-watter, are Discussed

, Carrier Ampli-

L. ORMOND SPARKS

mitted, and the process of doing this is
known as ' mnodulation.”

To make this quite clear, graphical illus-
trations can be used, and Fig. 1 shows a
train of continuous waves, i.e., the carrier
wave and, below them, a wave having a
very much lower frequency, so low, in fact,
that it represents an audible sound and ie,
therefore, referred to as an L.F. oscillation.
By one of the processes which will be des-
cribed later, the cavrier wave is modulated

123
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the amateur, so there is no need for it to
he discussed at thisstage. To obtain a more
accurate idea of amplitude modulation,
reference should be made to Fig. 3.

The original amplitude of the carrier wave
is shown, and it will be scen that when the
modulation is applied the amplitude varies
between twice that of the carrier and
zero. This, at first sight, may seem rather
strange, but I hope the following will
mnake the matter more clear.

Carrier Amplitude

Without going into the question of * side-
bands,” which will come at a later date, it
must be appreciated that it is possible to
govern the amount -of modulation applicd
to the carrier and it is usual to express
the amount in terms of percentage of the
earrier amplitude. The example shown in
Fig. 3is of a carrier modulated 100 per cent.,
and it is important to note the charactoris-
tics of the resultant wave-form.

If a smaller percentage modulation is
applied, then the formation shown in Fig. 4
will be more in keeping, the percentage in
that case being in the neighbourhcod of
60. Note the difference in the maximum
and minimum amplitudes.

While it is more usual to under modulate
it is possible to go to the other extreme and
over modulate the carricr, but if due con-
sideration is given to Fig. 5, it will be seen
that such undesirable procedure not only
causes prolonged breaks in the carrier and
distorted transmissions but it also means
that signals will be radiated over a much
wider waveband and causc severc inter-

Fig. 1.—A train of continuous waves before modula-

tion is applied. The lower curve represents an

L.F. oscillation which will be used for modulating
purposes.

by the L.F. oscillation, the result, for
pecfect conditions, being shown in Fig. 2,
where it can be seen that the carrier has
taken a new shape. Asinthe case of the
Morse transmission, the dotted line denotes
the “ modulation envelope,” and if the
new wave-form is examined, it will be
noted that the frequency of the carrier wave
remains unaltered, but the amplitude varies
in accordance with the shape of the L.F.
oscillation. This is an important item,
as it denotes that the * amplitudc ’ varia-
tion method of modulating is employed as
distincet from another system which makes
use of variation in the frequency of the
carrier. The latter is not likely to interest

.,
CARRIER
WRVE

700y, ron
EIVVELOPE

Fig. 2—Showing the shape of the modulgtion
envelope after the L.F. oscillation has been applied
to the train of C.W.

ference to nearby listeners;
don’t do it.

The percentage of modulation can be
determined or written
. Modulation amplirmle—mniﬂrémplilmlr )
: Carrier anplitude C

therefore,

100

thus

The 10-watter

Before leaving the modulator section
mentioned in my last article, there are a
few words I would like to say on the
subject of microphones.

For general utility—bearing in 1nind
cost—a good tramsverse current type of
microphone requires a lot of beating, but

(Continved on next page)
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Fig. 3.—Indicating the wave-form when 100% modulation is applied.

Note the well-defined maximum and

> /oofé

minimum.

Fig. 4—The same wave-train modulated only 60%.

This is far
better than Fig. 5.
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(Continued from previous page)

before deciding hear some of the various
makes and types.

If funds permit, one cannot overlook the
sterling features of the moving-coil and the
crystal microphones, so it really comes
down to a question of individual tastes,
requirements and finance. The manufac-
turers of the various types will always
supply full details of their models.

When purchasing, it is always advisable
to allow the makers to supply the trans-
former, if such is required, as so much
depends on the matching and the quality
of the transformer. A good microphone can
be ruined by a badly designed transfofmer.

If all the constructional work so far
described has been completed, it would be
advisable to test out the mains unit and
the modulator ssction, and check up all
operating potentials, but don’t forget that
a certain voltage drop will be produced
when the other stages are added. It is in
this respect that it is better, if funds or
gear permits, to provide the modulator
with its own power pack, but that can come
at a later date as one progresses with the
subjeet.

The Tritet Stage

The next shelf to be completed is that
which holds the heart of the transmitter,
namely, the Tritet oscillator and doubler,
and I expcet that many of you have been
anxiously waiting for the details.

The panel, as indicated in Fig. 6, carries
the two tuning condensers, the one on the
left being for the cathode circuit and
having a capacity of .0002 mfd. It is
very advisable to use a condenser of good
and accurate make, and I would suggest
the J.B. special short-wave type, the same
as nsed in the original rig. This particular
type is provided with three- or one-hole
tixing. It is quite immaterial which is
used, though the latter is quicker to fix
and quite secure.

The condenser on the right is used to
tune the anode tank ecircuit, and again

PRACTICAL AND AMATEUR WIRELESS
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Just above the meter is a Bulgin pilot
light, this being connected across the
heater of the valve to indicatc when that
circuit is alive. It is always advisable to
embody some visual indication for each
stage as the operator can then see at a
glance just what is on or off.

The three holes below the meter are
drilled to allow the meter leads to come
through the panel and to allow the fitting
of twd closed-circuit jacks. The meter
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Fig. 5—Showing the effects of over modulation.

Note the wave form distortion and breaks in the
carrier.
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leads terminate in a suitable plug so that

it can be plugged into either pack.

On the extreme right is a Q.M.B. swifch
for the control of the H.T. supply to this
shelf, it being very essential to provide
such means whereby the apparatus can be
rendered dead during testsand modifications.

Baseboard

Very little is shown on the bascboard
(Fig. 7), for the simple reason that it has
very little to carry, but that does not alter
the fact that due consideration must be
given fo the placing of the componcnts
which will be required. -

The first thing to do is to preparc the

mounting strip which is going to hold the-

two coil holders and a chassis-type octal

- valveholder.

The strip can be
made from ebonite,
fibre, bakelite sheet

holes too high up the panel; if anything,
be -below the centre line. The small
terminal strip or sockets shown at the back
of the baseboard are to take the H.T.
supply from the bottom shelf.

LARGE SCREEN TELEVISION

T the recent annual meeting of one

of this counftry’s biggest cinema
companies, the clairman was quite
frank in admitting that television was
rapidly becoming a commercial proposi-
tion and may bring about changes as
important and as far reaching as those
which followed in the train of the in-
auguration of talking pictures. Coming
from such a well-informed and important
source the comment was significant and
was regarded as something more than a
wild prophecy. It is regarded as practic-
ally certain that one day television will
become a regular part of the cinema
patrons’ entertainment. It will, of course,
necessitate a complete change of policy,
inasmuch as the film industry is concerned,
but if based on co-operative lines thien both
sides will benefit. That no universal
ban on large screen television presentations
in eincmas is contemplated, at least for
the time being, is borne out by the Post-
master-General’s reply to a question in
the House of Commons when he was asked
what steps the B.B.C. was taking to
protect its rights under the Copyright Act
regarding television in cinemas. His
reply was to the effect that in a few special
cases in which the interests of other parties
were involved, a precautionary notice
regarding copyright was ingluded in the
programme. Beyond this no general steps
had yet becen found necessary. There is
no doubt that for legal purposes television
picturcs on large screens in places.of public
entertainment can be decmed to come
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Fig. 6.—A suggested lay-out for the panel of the Tritet section. Kecp
the condensers below the centre li

it is very important that it has low losscs
and perfect H.F. insulation. I used an
Eddystone type 900 having a maximum
capacity of 50 mmfds., as it is idcal for the
job and very compact as regards size.

The type of knobs and dials is 2 matter
of individual taste, but as it is not nccessary
to use elaborate slow-motion types, I do
not think those shown—Eddystone—can
be improved upon.

The milliammeter—the fixing hole for
which should be already cut—can be of
the low reading type with suitable shunts,
or, say, having a maximum reading of
30 m/A’s and shunts to bring it up to 60
and 120 m/A’s, thus allowing it to be used
for most purposes.

[lne-

TO CLEAR
VARIABLE
CONDENSER

Slet— SRACKET
Q B

suB PaNBL

[
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wood, its length being 10ins. and its width
2}ins. The brackets which raise it above
the baseboard can be made out of aluminium
of the same width, but do see that they
form a really rigid support, otherwise the
whole structure will be frec to vibrate and
too flimsy.

As regards the exact height, this must be
determined by the location of the variable
condensers and the height of the panel.

The sole object of the platiorm is to
bring the coil and valveholders close to
the terminals of the condensers to allow
short and simple wiring to be obtained,
s0 take some carc in placing it and locating
the variable condensers. Don’t make the
mistake of ‘drilling the condenser fixing

>
HOLE FOR CHASSIS
TYPE VALVE HOLOER

Fig. 7.—Showing the approximate position of the coil and valve plaiform.
The two-pin socket and terminal strip is for H.T. supply.

within the scope of theatrical and cinema
cnactments with all the implications of
copyrights, fees, etc., and the detail work
involved is more than any single organisa-
tion is prepared to face at the moment,
hence the simple precautionary measure.
It is known, howcver, that steps are being
considered by some of the large cinema
circuits for circumventing these difficulties
by making films in their own studios for
televising  via special cables to their own
cinemas. While this scheme has a special
application it is the instantaneous trans-
mission of selected news events which will
have the greatest public appeal, and it is
in this connection that the biggest problems
will have to be solved.
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HORT-WAVE listencrs

who are be-

ginners may be divided roughly

into two classes. On the one hand
there is the potential enthusiast who,
having listened to short-wave and amateur
transmissions on a friend’s receiver, has
decided that he must have a receiver of his
own which is capable of bringing in the
short-wave transmissions. On the other
hand is the new enthusiast who uses an
experimental recciver of simple design and
built from spare parts, none of which is
specially designed to meet short-wave

Fig. 1.—A typical communications-type superhet receiver.

requirements. Consequently the over-all
efficiency is low, and he feels that some-
thing better is desirable if satisfactory
rcsnlts ave to be obtained. Due to a con-
fusion of ideas and opinions neither really
knows exactly what he requires, and is
afraid to go ahead.

Short-wave listeners whose primary
interest does not centre on amateur-band
reception, but who do listen on those
bands to telephony conversations at inter-
vals, will at most times hear discussions
eoncerning communication-type receivers.
Much useful information may thus be
gathered concerning themn. On the other
hand much that is apt to be misleading or
misconstrucd is to be heard. In every
instance, however, individual opinion based
on first-hand personal experience is given,
and must thereforc be respected.

1f, however, correspondence can be taken
ag a guide, a communication recciver
complex is apparent amongst certain sec-
tions of the short-wave listening fraternity,
who are apt to regard every other type of
receiver as obsolete, and more or less useless.

This is an entively erroneocus and mis-
guided point of view, and some discussion
relative to communication-type receivers
seems desirable, in order to clear the air.

Communication-type Receivers

The communication-type short-wave
receiver, of which there are many excellent
examples, stands undoubtedly in a class by
itself. In its design are incorporated all the

PRACTICAL AND AMATEUR WIRELESS
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SINGLE - SIGNAL SUPERHETS

and

STRAIGHT CIRCUIT RECEIVERS

By A. W. MANN

most, desirable features which contribute
individually and collectively towards out-
standing performance and recliability. Effi-
ciency and flexibility are the basic require-
ments, and all other considcrations are of
secondary importance.

For example, in one recciver the panel
carries eight separate controls, inanother
six, and in yet another twelve controls.
Ease of operation as associated with the
domestic all-wave-type receiver is not the
subject of consideration. Maxinum per-
formance, electriecal efficiency and precision
mechanism arve the hall-
marks of modern com-
munieation receiver design.

The erystal filter inecor-
porated in the single signal
communication-type super-
heterodyne receiver is by no
means a new idea. The
idea of employing a quartz
erystal in order to sharpen
considerably the selectivity
of a tuning circuit was
suggested at lcast fourteen
years ago.

Apart from the fact that
at that period super selec-
tivity was not called for, the
cost factor relative to satis-
factory quartz crystals made
the idea  impracticable.
About seven years ago,
however, Dr. Robinson, the
inventor of the Stenode
Radiostat, utilised a quartz crystal filter
in_much. the same way as at present.

Regarding the application of this system
as at present applied to amateur communi-
cation receivers, however, credit must be
given to Mr. James J. Lamb associated
with an Amecrican publication.

The present conditions prevailing on the

amateur bands can best
be described as chaotie.
A few years ago they

were sufficiently bad to
call for a super-selcctive
receiver in order to assure
somc measurc of dependa-
bility relative to consistent
contacts. Taking  into
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far as the average short-wave listener is
concerned, matters most and around which
many erroneous ideas centre.  The degree
of selectivity obtainable enables the opera-
tor to tunc in a completc mixture of CW
telegraphy signals which can be best de-
sceribed as, and is, noise, due to the com-
plete jumbling and overlapping of signals,
and by switching in the crystal filter circuit
the selectivity is increased to such an extent
that the separation of individual CW
signals is possible, unless, of course, more
than one signal occupies the same frequency.

Now in achieving such a high degree of
sclectivity most of the side-bands are re-
moved, and the question arises as to how the
receptionof speech will beaffected. The same
principle applied to speech or music will
result in unintelligible reception of a given
transmission.

Increased Band-width

Where, however, provision is made {o
enable the sclectivity as obtained by
means of the crystal filter to be varied, it
is possible to inerease the band-width
sufficiently to obtain intelligible speech.

For cxample, where series-parallel ar-
rangements are provided in the crystal
filter cirenit the series position allows a cut-
off of a few hundred cycles off resonance,
and thus allows perfeetly intelligible
speech, but, of course, affeets gquality,
whilst by means of the parallel position the
crystal phase control cnables an interfering
carrier to be reduced, and in some cases
eliminated, on oue side of the desired
frequency.

The foregoing gives some idea of the
communication-type receiver, and the pur-
pose for which it is designed and intended.

It will thus be appreciated that the
amateur communication-type receiver -is
designed first to meet the exacting require-
ments of amateur and commercial com-
munication.

This type of receiver can, of course, be
used for short-wave broadcast, DX
reception and also medium-wave reception,
high usable sensitivity, independent high-
frequeney and low-frequency volume or gain
control cnabling the operator to receive
many transmissions which wonld otherwise
be over-ridden by noise.

These features, together with short and
broad intermediate tuning adjustments,
and push-pull output, make high-fidelity
reproduction possible, exclusive, of course,
of the crystal filter. 3

account the number of
amateur operators in the
U.S.A. an idea as to the
congestion experienced is
not difficult to imagine.

Single-signal Receiver

The single-signal receiver
uses a quartz crystal filter in the inter-
mediate-frequency amplifier and enables
extreme selectivity, more appropriately
expressed in cycles as ngainst kilocycles,
to be obtained.

In some instances the use of the erystal
filter system enables selectivity hundreds of
times greater to be obtained. as against
any other method of selectivity increase.

Now this brings us to the factor which, 20

Fig. 2.—A crystal gate and variable selectivity filter.

The crystal filter cannot ke used in the
instance, due to the extended range of the
musical frequencies as compared with those
necessary for (CW and intelligible speech
reproduction. To sum up, the communi-
cation-type receiver as a DX short-wave
broadeast and amateur proposition is un-
doubtedly an outstanding instrument.
There is one point however, which must not

(Continued on page 127)


http://www.cvisiontech.com
http://www.cvisiontech.com

PRACTICAL AND AMATEUR "WIRELESS

The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

A High-quality Amplifier
IR,—May I he allowed to say in reply
to Mr. W. F. Pirie’s letter criticising
my article on ““ A High-quality Amplifier *
(1) that thec .025 megohm referred to is an
obvious misprint for 0.25 megohm, the
printer having put the decimal point in the
wrong place ; and (2) that there is no men-
tion of & .001 mfd. condenser in the whole
article ?
T am perfectly content to let this direct
coupled circuit stand on its own merits.—
Noer Boxavia-Hunt (Stagsden, Bedford).

IR,—I am puzzled by Mr. Pirie’s letter
about Mr. Bonavia-Huut’s High-quality
Amplifiet,

.The .001 mfd. condenser from the first
anode to ground that he mentions is very
plainly marked .0001 on my copy of the
diagram ; quite usual, surely ?

Also, T thought it was generally acknow-
ledged that it is difficult, if not impossible,
to choose a condenser for R.C.C. that will
vesult in an equal amplification of all
audio frequencies.

As for the grid leak R7, doesn’t this
suggest a misprint and the value should
be .25, not .025 megohm ?

Regavding the ‘shorting of condensgrs,
anyone intelligent enough to study the
articlc should be able to see thé necessity
ot first altering the amplifier to mcet the
conditions. I have tried out some of Mr.
Bonavia-Hunt’s ideas with great success,
and -always read his articles with great
interest.—S. R. Prarr (Swindon).

Two H.F. Stages !

IR,—I would weclcome such a receciver
as mentioned in PracTicAn AND
AmaTEUR WIRELESS recently, ie., two
stages or more of H.F. amplification, as
1 prefer straight H.F. to the superhet prin-
ciple. May I add that an H.F. unit (two
or three stages) could be operated by
H.T. units for mains operation and head-
phone reception ?2—E.'Mays (Rothcrham).

Radiation Interference

TR,—J. W., of Wigan, says that the

Two-station Phenomenon is an im-

possibility in his case, yet from the tone of
tus letter he seems a bit doubtful.

He can tell by making the following test :
Disconnect aerial and carth from the set,
‘then connect a pair of earphones between
these ; if the interference is caused by
re-radiation the two stations will be heard
in the ’phones. I would like to get in
touch with J. W. (Wigan) as he seems to
want to get to the bottom of this matter,
and 1 know a few of the tricks that the
Relay System can play.—A. G. MaLiNs
(27, Cunard Road, Litherland, Liver-
pool, 21).

A Good Log from Shoreham

IR,—Perhaps other readers of PRACTICAL

AND AMATECR WIRELESS would be
interested in the following short-wave
log :—

The receiver is a 1v. converter (H.F.
pentode) eoupled to a S.G. V. Power, A.C.
mains set, listening being done on both
’phones and speaker. Both the receiver and
converter are home-constructed.

13 metres: W2XE (Wayne).

16 motres : W3XAL (Bound Brook).

19 metres: W2X AD (Schenectady), W2XE
(Wayne), WS8XK (Pittsburg), TGWA
(Guatemala City).

20-metre Amateur Band: 63 W’s on
’phone ; also: PAOMZ (Holland), F3JD
(France), SUICH, SU1RD, SUIKG (Egypt),

CT1AY, CTIQG (Portugal), VE2BV,
VE2CP, VESNF, VE2GP, VE3GK,
VEIDQ, VEIFG, VE3HX (Canada),
SVIMK (Greece), LY1J (Lithuania),

YRG6AA, YR5PC, YR5CF (Roumania),
SPIFD, SPIRX (Poland), TALF, LAIG,
LA4R  (Norway), HB9BR, HBICE,
HBOAY (Switzerland), OZ1U (Denmark),
YU2CQ (Bombay, India). Antenna 45ft.
(approx.).

I would like to sce the circuit of an
improved lv. converter, using an H.F.
pentode,

Wishing Pracricsn AND AMATEUR WIRE-
LESS every success.—H., E. CHAMBERLAIN
(Shoreham-by-Sea, Sussex).

CUT THIS OUT EACH WEEK.

" R |
—THAT small rectifying valves are now avail-
able for chargers—delivering 12 volts at 1 amp.
approximately.

—THAT the cheapest television receiver now
available costs £31 10s,

—THAT the above receiver must be used with
a standard broadcast receiver to provide the
sound component.

—THAT the dearest television receiver now on
the market costs £178 10s.

—THAT the mobile B.B.C. television vans are
on view at Olympia and are being used to relay
special events. .

—THAT the speed of a synchronous motor is
directly related to the trequency of the supply
and the number of poles on the motor.
—THAT the full tormula for the above speed is
twice the frequency multiplied by sixty and
? divided by the number of rotor poles. $

The Editor will be pleased.to consider articles of a
practical natuye suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Suck articles should ve

-eoritten on one side of the puper only, and shovld contain

the name and address of the sender. Whilstthe Editor
does not hold himself responsible for manuscripts, every
effart will be made to return them if a stamped and
addressed entelope is enclosed.  All correspondence
intended forthe Editor should be addressed : The Editor,
PRACTICAY, AND AMATEGR WIRELESS, George Newnes,
Ltd., Tower House, Southanpton Street Strand, W.C2.

Owing o the rapid progress sn the design of wirelesx
apparalus and to our effortsto keep our readers §n touch
with the latest developmments, we give no warranty that
apparatus described in our s not the subject of
letters patent.

April 16th, 1938

A Reader’s Thanks

IR,—Thank you for the very usefu!

book ‘‘Everyman’s Wireless Book,”

awarded to me for solving Problem No. 288.
Though I have been interested in the
‘‘great pastime ” of wireless for about
ten years, there is always something one
can learn about it ; ‘‘ Everyman’s Wireless
Book” is a book ‘“young’ and ‘‘old
hands ”’ would do well to have in their
library.

Wishing vour paper cvery success.—
R. J. TossELL (Torquay).

The jollowing r;’eg;lics to queries
= are given tn abbreviated form

either because of non-compliance

with our rules, or because the point raised is nol oy

ceneral interest.

H. M. (Clapham). The Add-on H.F., Unit de-
seribed in our issue dated January 25th, 1936, should
be suitable for your purpose.

A.F.J. V. (S5.E.9):: We have no details of the coils in
question and as they are of rather old design we do not
recommend {ou to use them in the set iu question,

P. A. (Rotherham). We cannot, supply you with a
hlueprint for the purpose and we think you would find

it difficult to use more than the parts fron one of the
sets in view of the fact that the output valve would be
overloaded.

J. M. (Maita). Any good standard superhet converter
unit should be suitable.

J. McL. (Gourock). You need not worry about the
point when using 'phoues. Separate wires or a con-
tinuous one may be used for the L.T. wiring. It is not
important. Spacing depends upon circuit design, ete.
Follow the Prefect in this respect.

W, W. W, (N.9). The trouble may be due to over-
loading of the output valve. Use more H.T. and make
certain that the correct G.B. is employved.

C. A. M, (N.14). We have no data concerning the
coils in question and suggest you write "direct to
Messrs, Telsen regarding them.

E. N. (W.8). We would not recommend the addition
of a further stage, but you might use a more powerful
output valve and perhaps modify the input circuits
by using more modern coils.

D. O'R. (Southampton). Write to the firm in question
for detalls of the component and their book describing
the construction of a unit for your purposc.

H. B. M. (Gidea Park). We cannot supply Individual
wiring diagrams, but if you obtain the parts specified,
and follow thé biueprint you will see all the points
more clearly and it will be quitc simple to make np
the unit.

R. W. W, (Leigh-on-Sea). We have not yct describe:d
a set of the type you require, but hope to do so in the
near futare.

J, N. 8. (Redhill). Write to Sonthern Radio, and
University Radio of 82, Hampstead Road, Londoun,
N.W.1.

C. F. G. (5t. Ives). We could not recommend a
Dblueprint to use up the parts In question. No coil
types are mentioned by you:

G. H. (York). The coil has obviously been damaged
and the medlum-wave winding must be rewound.

P. L. (Blackpool). We do not advise a higher ranze
than 150 nietres with that particular arrangement.

I Join Newnes’ |

Practical Group!
PRACTICAL MOTORIST

- The owner-driver’s journal which
tells you how to repair, overhaul
and obtain the best performance
from your car,

3d.—Every Friday

PRACTICAL MEGCHANICS

The only English journal of its type.
It deals with every branch of Science,
Mechanics, Invention, Model-making,
Chemistry, Astronomy, Photography,
Television. i

6d.—Every Month

THE CYCLIST
The leading weekly for every Cyclist,
Clubman, Utility Cyclist or. Tourist.
Join ““ The Cyclist” Road Club and
also take advantage of the FREE
Insurance.
2d.—Every Wednesday
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Leaves from a Short-wave Llog

0 e

France’s New S/W Network
ARIS-ONDES-COURTES, the name
P given to the new Paris-Colonial
gronp of transmitters at Issarts-le-
Roi, near the French ‘capital, has been
officially adopted, and the stations have
now taken over the duties of the older
ones located at Pontoise, The power is now
25 kilowatts, and fifteen different frequen-
cies will be used for the broadcasts.

League of Nations Broadcast

A new schedule of transmissions was
brought into operation on April 3rd, and
the extended broadcasts bring four trans-
mitters at Prangins (Switzerland) into
action, namely, HBH, 16.23 m. (18.48
me/s) ; HBJ, 20.64 m. (14.53 me/s) ; HBO,
26.31 m. (11.4 me/s), and HBQ, 44.94 m.
(6.67 mc/s). In addition to the usual
bulletin describing the activities of the
league during the past week, listeners will
now also hear a short musieal programme.
The times are as follows : On Sundays from
B.S.T. 16.45-17.30 through HBH; from
19.45-20.30 through HBJ and HBQ.
On Mondays a broadeast is now made
through HBO from B.S.T. 01.00-01.45,
and again from 08.00-08.15 (during April),
and from 07.00-07.15 (during May-June).
Later, from 08.30-08.45 (April) and 07.30-
07.45 (May-June) the transmission is made
by HBJ.

More About Pitcairn Island
In a recent transmission picked up from

S.W. SECTION
{Continued from page 125)

be overlooked. Price is a certain indication
as to performance, and as we get into the
higher price class even better perform-
ance is obtainable.

Now the average short-wave enthusiast
cannot afford a recciver of this class, and is
prepared to content himself with something
less ambitious, preferring fas it were, results
to ambition. He will be satisfied with a
leaser standard of selectivity, and amongst
the non-communication type receivers there
isa wide field from which to choose. Thus
a compromise can be struck.

So far as CW (reception is concerned,
the big and little sets compete on level
terms, for whilst the former has higher
sensitivity and greater range plus greater
output, the little set has a very low noise
level, i.e., high signal-to-noise ratio.

Whilst it is possible to bring in at good
strength telephony signals which are weak
on the little set, the latter can, and often
does, receive weak signals which due to the
prevailing noise level are missed by the
big set.

General Considerations

For headphone reception of world-wide
short-wave broadcasting, and amateur
phonc on all bands, the writer favours a
straight two-valve receiver in prefercnce
to a straight three in the interests of low
noise and also prefers to tune his aerial
system in harmonic relation which, in
addition to other advantages, assurcs
maximuin signal gain.

The straight three-valve receiver, how-
ever, enables occasional loudspeaker
reception of the more powerful trans-
missions to be obtained.

VR6AY the operator, Andrew Young,
made an announcement to the effect that
the frequency used was 14.35 me/s or 20.09
m., and that he was able to get into touch
on most days with amateur transmitters
in North America and Australia. The plant
is no longer the crude equipment which had
been previously used, but is a modern radio
transmitter which was presented to the
island by an American 1manufacturer.

{ Current is generated by means of a wind-
i driven electrical power unit.

Japanese News, Bulletins
The Kokusai Denwa Kaisha, Ltd., now
operates three powerful short-wave trans-

mitters for the broadeast of the daily
oriental musical programmes and news
bulleting, namely, JVP, 39:85 m. (7.51
me/s); JZI, 31.46 m. (9.535 me/s), and
JZJ, 25.42 ni. (11.8 me/s). Transmissions
destined to Europe are now simultaneously
broadcast through JVP (50 kW) and JZI
(20 kW) from B.S.T. 20.30-22.00. Other
broadeasts are carried out between B.S.T.
06.30-07.30; 13.00-14.30; 14.00-15.30;
22.30-23.30 and also from midnight to
00.30.

Madrid is on Air Nightly

Under the call-letters EAR, the Madrid-
Vallecas 10-kilowatt transmitter broad-
casts a musical programme every evening
on 31.65 m. (9.48 mc/s), followed by news
bulletins in Spanish, German, French and
English.  All reception reports wiil be
verified if they are addressed to: Radio
Bureau, EAR, The Voice of Spain, Post
Office Box 786, Madrid (Spain).

WILLS'S

The demand for CAPSTAN
increases daily-say W.D. & HO.WILLS

“‘Sno daht abaht i !”

CAPSTAN CIGARETTES.

WO S MO W Lrems & The Imgargh Toracos Co (o) Grrut Butin & bntane) 448

10 FOR 6. 20 FOR 11}p.

C.C. 8000
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ELECTRADIX BARGAINS

ELECTRIC PUMPS, for A.C. or D.C,, }2 v. to 200 v. Centrifugal
all-brenze pump, throws 120 gals. per hour. For 6ft. fountain,
Cyravans, Bungalows and Boftts, 67/8. Larger punps quoted for.
AIR COMPRESSORS, for Paint Rpraying, 8et Cleaning,
Inflution, cte.  Foot operated. 87/6.  Electric, No. 1 size,
£5h/15/-. No. 2 Twin-Cyl., £7/10/-. A fcw 8.H., in good order,
cheap.

PETROL OB GAS ENGINES with Dynamos 130 watt to 4 kW.
EDISON Stecl Btorage Cells. DYNAMOS and Switebboards ‘rom
U watte to O kW. Several hubdreds to select from.

HOME SOUND RECORDING at low cost,

The FEIGH RECORDER fite any
Radiogram, positive drive, worm
gearand rack. Complete ready
for use, only 37/8. Super Feigh
Fidelity = Bet, 42/6. Tracking
Gcar pafy, 21-." Either 4/- doz.
metal bfanks’ can be-used, or the
glass-coated simplets, 10in., 3/=
each, Pre-amptifiers for Recoid-
ing Mikes, 1-valve Battery Model
in cabinet, 25/-,
yre-amplifiers, with vaive rectiter, eteel-cased model, €0j-.
REISZ MIKES. irom 30/-. Moving Coil Mikes, §5/-,
GRAMO-MOTORS. @arrard Universal A.C./D.C. with {umtalle
aud aulo switch, £3/10/-. A.C. Gramo Motors and turntable,
110 voits, 25/-.

FERRANTI TRANSFORMERS, Intervalve and Push-pull, ©/6.
B.T.H. 4 to ] ratio, 5/-.

LIGET RAY CELLS.—Seleniura fizht seositise = resistance,
gold grids, molsture-proof. L to D, ratio 6 to 1, §/= each. Mounted
n bakelite, 7/8. Super Mode! In Oxybraes body with window, 10/-,
Bwetroule Cells, sefi-geterating op Micro-Ammeter or Micro.
Lelay, 1}iu. x Jin., 21/8. Beck D’risms. 5/6. A.C. Malns Ray Set,

£119/-.

RAY AMPleM‘wFiml stage Battery maodel, oak case, 25/-,
AL Malos model, steel case, B0/-, Rayeraft vutfit with relay and
amplifter_ 45/-. _Photoeells. for sound on Film »nd Ray. R.C.A.,
25/ ; 0.L.C, £3/10/-. Beck Angle Prismsimounted in carrier, 5,6,
Micrometer adjustera for lens, 1/-. Eyepirces_with prisn and
lensex Jar photo-cell ‘nspection, 12/8. New X.Ray Tubes, 15/-.3
METERS. For fan't finding, ete, Bargain line in portable moving-
¢oll by Everett Edgcumbe, 40 to 120 voits for heme conversion to
muiti-range, 231/8. Weatern flush Lanc! milliaunicters, 0-30, or
w109, 17/ each. E.E. voltmeters, A.C., 240 v., 25/-,

MEGGERS as new. Direct Readinz .001 ohm to 10 mege. Long
reate Ml for Resistance measurements, 100, 250 and 500 volts,
irown £5. SYLVERTOWN Portable Tester. Combines Wheatstone
Lirislze, Galvo, shunts and ratios, as pew, £8. O.P.0. Plug-in
Indge Resistance Boxes, to 8,000 olms, 80/-, ]
HEADPHONES. Light weight, 2,600 ohms,
4/8. BSingle high res. earpieces, 2/8, Bullivan
120 obm. W.D, meodel.  Aluminium body and
Leadbands. Maker's price to-day, 15/ Our
price 2/9 per pair. 3d. postnge.

CRYSTAL SETS. Need mo battery, work on
mattress acrial, 5/8 and 7/6. House "phoncs, table and wall, 15/-,
Bells. Desk type with movement in gong, 2/8.  Wail belle, 3/-,
Jaurge size, 7/8. Large ironeclad, single stroke, 15/-. Mains out-
door firc alarm bellg, 10°, 17/6. Bell Puskes, 6d. Heavy brass, 1/-,
Bell Wire, Twin, 3/~ 100 y« i
VALVES, Midget Peanut

]2{- dozen.

MICROPHONES. Table Model N.W.11'” For home broad-
aisting. Bakelite square body on bronze Dbase, containing
trunsformer, switch and plugs, is a marvellous production at a
jow price. Worth 2 guineas. Only 15/-, Lesdix No. 10B Pedestal,
10in. kigh, 32/8. Lesdix Superior No. 12BB Ring, 14in. pedestal,
18/6. Haud mikes in 2in. case, No. 11 at 5/8, Superior type
No. 11a, 7/8. Home microphone No. 1} is a solo gencral-purpose
robust mike, with solid bakelite body, back terwinals, front wetal,
wrille, hand or sling desixm, 5/8.

SWITCHGEAR AND RELAYS.~For tiny currents from light cels
or for tuned circuit cells. Moving Cofl pivoted, work on 50 micro-
umps. Hall usval price, 60/-. Lightweight type D, 2,000 ohms,
5 m.a, 10/8. 25-way Auto Selector 6-gang Relays, 10/-. Heavier
current Relays for Transmitters, Awmerican, 7/6. Sounder 1ype.
15/-. Cn/:cd polarised 2-way Relays, 30f-, Bhip magnetic Key
Telay, 15/-.

STUlyJ SWITCHES.—Slate panel §in. x_5in., with 20 stude, two
contact arms, ring and knob, 5/8. 7-stud on ebonite with plug,
19, Yaxley wave change, 2-zang with knob, one bole, 1/2,
Reyrolle Power Plugs, 15 amp., shrouded panel wall, two pairs on
iron box, unused, 10/~,

SWITCHES.—For 50 amps. D.P. change over, 25/~ ; Porcelajn D.P.
20 amps, 16,

APRIL BARGAIN LIST “N™ FREE ON REQUEST-

ELECTRADIX RADIOS

218, UPPER THAMES ST., LONDON, E.C.4.
e Telephone : Central 4611 w——

ds.
1 voit, d-pin, 1}* long, new, 2/- each, or

OF special interest to you
NEWNES’

TELEVISION AND
SHORTWAVE
HANDBOOK

By F. J. CAMM
{EBditoy * Practical Television,” ' Practical and Amateur
Wireless,'” etc.)
EVERYTHING ABOUT—Drums, Mirror Screws,
Scanning Discs and other Scanning Systems,
Neon Lamps, ihe Cathode-Ray Oscillograph.
How fo build Short-Wave Receivers, straight
and superhet, etc. Fully Hustrated.

280 pages Only 3/6 net
From Booksellers everywhere

i GEORGE NEWNES, LIMITED
Tower House, Southampton Street, Strand, W.C.2

AC. Maing

HIS particular recciver utilises the
superhet feature and is designed
for all-wave operation, tuning from

16.8 to 2,000 metres. These are divided
into three bands—16.8 to 50, 200 to 550,
and from 900 to 2,000 metres. Itis a four-
valver (including rectifier) and the valves
employed are Mazda types AC/TH.1,
AC/VP.2, AC2/PEN.D.D. and UU4. It
will thus be seen that the third valve
performs the — -

dual function
of sccond -detec-
tor, A.V.C. and
output stages.

the novel tuning dial which is fitted.

The receiver is housed in a handsome

oblong walnut cabinet, the finish and lines
being particularly good and quite pleasing
to the eye. In keeping with modern ten-
dencies, the speaker fret follows the general
lines of the cabinet and is of most generous
proportions, occupying practically the whole
width of the cabinet and at least two-
thirds of its height.

The tuning or station indicator calls for
particular attention. Its position, as shown
in the illustration, is on top of the cabinet,
and as it is illuminated without glare, it
does—in the true secnsc of the word—
dispense with * tuning contortions’ or, in
other words, a clear view of the long white
indicator pointer is obtainable from all
angles.

The scale is marked in both wavelengths
and station names, and it i8 again pleasing
to note that the stations shown are those
obtainable at good entertainment strength,
80 it can be said that every name is a
programine.

Controls

The three operating controls are placed
along the bottom edge of the cabinet, their
height being just right for the position of
the hand when the forearm is resting on the
table. On the extreme left is the waveband
selector switch, On the extreme right is
the on-off switch combined with a volume
control which has a delightfully smooth
action. In between these two controls
is placed the main tuning adjustment
which is of the * split-knob >’ type allowing
a rapid and a very slow-motion control to
be obtained, the sccond being particularly
useful on the short waves.

At the back of the cabinet—actually
on the chassis of the receiver—are sockets
for the aerial and carth, pick-up, external

This view of the Ultra receiver shows

April 16th, 1938

ULTRA ALL-WAVE MODEL 121

Details and Test Report of the Latest Ulira A.C. Superhet
Table-model Receiver

loudspeaker (complete with muting switch
for the internal speaker), and a simple
adjustment for mains voltage,

The chassis is a very neat and rigid
affair, the speaker being fixed to the cabinet
independent of the chassis, thus allow-
ing easy removal of either section if
such  unlikely steps should become
necessary.

Test Report

On removing the packing from the
receiver and placing it on the test bench,
plugging in the aerial, ‘earth and mains
lead, to the time when it was dismantled,

: a matter of several weeks, the
receiver was put through the most
stringent tests possible, as we were
dctermined to reproduce as nearly
as possible the conditions under

which it would operate in a
normal household. The object
being to see how the various

controls stood up to continuous
use. Minor defects in' volume
controls switches and tuning ad-
justments are not unknown in
commercial receivers, but we can
say most definitely that such
trouble-makers do not appear to
exist in the Ultra products—that
is, if the model we had for test
can be taken as a criterion.
. The quality of reproduction was
quite pleasing, bass and cabinet boom being
entirely absent, even with the volume
control over to maximum when an output
is obtained which will give a comfortable
reserve for most domestic requirements.
The station settings were accurate though,
of course, it was found necessary to make the
usual adjustments of the actual trans.
mission to prevent any distortion duetoside-
band cutting through careless or inaccurate
setting of the pointer by the listener.
Theoverallselectivityisexceptionally good
and, what is equally important, the signal-
to-noise ratio was such that background
noises could be considered as non-existent.
Tests on the medium and long waves
were simply a matter of tuning in one
station after another at any time of the day,
but with the short waves it was found, as
onc would expect, that conditions would
vary from hour to hour and day to day.
However, even in the heart of London we
received dozens of good-volume short-wave
transmissions, including the real long-
distance stations, enough to convince us
that the 121 is an all-waver in actual
performance.

SPECIFICATION
RECEIVER : All-wave Superheterodyne, Table

odel.

VALVE COMBINATION : Frequency-
changer, LF. amplifier, combined double-
diode pentode, and full-wave rectifier.

CONTROLS : Three only—wave-band selector,
dual-ratio tuning, and combined on-off switch
and volume control.

TEST REPORT : High selectivity and accurate
setting of stations on the tuning dial. Good
tone reproduction without cabinet boom oe
undue ¢ nces. G ph record
reproduction adequate in volume and of
pleasing quality. All controls have operated
over a long period without inteoducing
noises or other service troubles.

MAKERS: Ulwra_ Electeic, Ltd.,
Avenue, Acton, W.3,

PRICE : 12} guineas.

1
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Club Reports should not exceed 200 words in length and should be received

First Post each Monday morning for publication in the following week’s issue.

THE EXETER AND DISTRICT WIRELESS SOCIETY
A’l‘ the meeting of this society held on March 28th,

a new departure was anade iwhen Mr. H. A.
Bartlett counducted a talk entitled °* Questions and
Answers.” 'The gquestions were chosen from a recent
examination paper set by the New Zealand Govern-
ment for intending amateur transmitters, and each
member present had a copy of the questions concerned.
‘The answers were given by various menmbers of the
society. The blackboard was extensively used, and
many interesting polnts arose when some of the
questions called for cirenit diagrams,

This is the first time this type of evening has heen
introduced in the syllabus of the soclety, and the larse
attendauce was unanimous in its request for another
at some date in the near future.

The next lecture is to be given hy Mr. H. Ridge
(G3HR), entitled " Telegraphs, Wire and Wireless.”

Meetings are held each Monday at No. 3, Dix’s
Field, Exeter, and all those interested should get in
{ouch with the secretary, Mr. W. Ohing, 9, Sivell
Piace, Heavitree, Exeter.

THE CROYDON RADIO SOCIETY
HE annual general meeting of the (roydon Radio
Soclety took place on Tuesday, March 29th, in
8t. Peter's Hall, South Croydon, and the vice-president,
Mr. G. 8. Vellacott, was in the chair. Presenting the
lialance-sheet the hon. treasurer, Mr. C. L. Amos,
indicated how finances had gained on the year's
working. Even more noteworthy was the fuct that
sinee Christmas the average attendance had reached
a figure never attained before. In electing officers, &
new chairman and Vice-chairman had to be sought.
Mr, P. G. Clarke, & member of several yvears’ standing,
Liecame chairman, and Mr. R. A. Bailey, an ex-
ceptionally keen new member, was elected vice-
chairman, The hon. secretary, Mr. L. ¥. Marshali;
the hon. treasurer, hon. publicity secretary, and
the auditor, Mr. A. Bateman, were re-elected. Dis-
cnssing future programmes, it was decided that those
‘on quality reproduction should be inereased to 75
per cent. of the whole.

To conclude the evening members gave a number of
ten-minute talks, One demonstrating his home-made
cinematograph film, and another, Mr. Webster, des-
eriving  his  two-stage record amplifier, were par-
ticularly interesting. Hon. Pub. Sec.: E. L. Cumbers,
Maycourt, Campdey Road, 8. Croydon.

EASTBOURNE AND DISTRICT RADIO SOCIETY
RECENT meeting of the above society was held
in the Science Room, Cavendigsh Kenior School,
at 8 p.m. Two of the wembers, 3CX and 2AVQ,
brought transmitters, T.P.T.G. and T.N.T. respectively.
They demonstrated how oseillation could he indicated
by means of a turn of wire closed with a fuse-hnlh,
The next meeting witl e held on April 25th, when a
lecturer from Belling-Lee will describe a number of
that firm’s wmanufuctures.
Hon. Sec.: J. P. Glickman, Kersal, Brodrick Road,
Hampden Park, Eastbourne.

DAVENTRY SHORT-WAVE RADIO CLUB
'HE first lecture of the above club was held on
¥riday, March 2bth, the subject being Aerials
and Aerial Deslgit, which was ably dealt with by Mr,
A. Robbins, who explained the types of aerfals and
their use.

Morse ciasses are a regular feature of each meeting
under the direction of Mr. J. Ballard and Mr. W,
Turner. The club recelver is now under construction,
anad it is hoped will be finished in time for the next
meeting. A summer programme js now being drawn
up, and it is hoped to include visits to logal clubs and
sacieties. If suflicient support from members is forth-
coming it is pror wed to hold a D.X, contest, for which
a small prize will be given.

New members are required. and all interested
readers residing in Daventry and distriet are cordially
Invited to attend the mneetings at the Methodist Hall on
F¥riday evenings at 7.30 p.n., or write or call on the
Secretary, at 66, WWarwick Street, Daventry, between
5 and 7 p.m. any evening. The following officers have
been elected : Chairman, Mr. G. H. Wilkins (2AFN).
Vice Chairman, Mr. A. H. Harris. Hon. Treasurer,
Mr. A. Robbins. Hon. Secretary, Mr. L. W. Bazley.

LONDON TRANSMITTING SOCIETY

MONTHLY bulletin has been issued by this

society, a copy of the first nnmber having been
sent on to us.  Apart from the usual notiees concerning
forthcoming events, the publication also contains useful
technical information. It is cireulated privately to
members, the naine of bulletin being L.T.S. Hon.
8ec., G. Yale, 40, Racburn Road, Edgware.

INTERNATIONAL SHORT-WAVE CLUB (BRIGHTON |

CHAPTER)
N Wednesday, March 30th. Mr. Bear, of the
London Chapter of the 1.5.W.C., gave an inter-
esting lecture oun, and demonstration of, a low-priced
conimunication type receiver.

‘The following meetings have alo heen arranged by
the Chapter: Wednesday, April 20th, Mr. E. C
Cholot, of Messrs. Lissen. Ltd.. will demonstrate and
Jecture on Lissen Short-Wave Receivers. Wednesday
April 27th, Mr: Ralph Stranger will lecture on * The
Liements of Wireless.”

Meetings are held at Seafield Dance Hall, Kingsway,
Hove, every Weduesday at 8 p.m.

All Jocal readers of PRACTICAL AND AMATKUR
WIRELESS shoutd ake a point of attending the inter-
estiug meetings held hy the club, to meet new friends
and euthusiasts. Full particulars from the Acting
Sec., C, T. Fairchlld (2DGR), 1a, Dover Road, Brighton,
6.

WIRRAL AMATEUR TRANSMITTING AND SHORT-
WAVE CLUB

TELE annital meeting was held on March 30th, when
the chairman announced that a satisfactory
vear's activities had resulted in an increase in member-
ship of thirteen, bringing the total to thirty-four
members. Since the formation of the club six members
had obtained their full transmitting licences. "Uhese
were Mr. Bretherton (G8NH); Mr. Rogers (G8OC);
Mr. Taylor (G8PG); Mr. Chrostan (G8QO); ML
Miller (G3BH), and Mr. Cumberlidge (G3CK). The
club has now a dozen fully-licensed transmitters, and
six mewbers with artificial aerial call-signs.

It was decided to continue with the monthly meet-
ings, to hold a field day in the summer, and to draw up
a programme of visits to power stations, transmitting
stations and places of interest.

The Chairman, Mr. Bretherton, the Hon. Secretary,
Mr. Williamson, and the Hon. Treasurer, Mr. Cinber-
lidge, were re-elected, and Messrs. Tavlor and Barlow
were elected to the Conunittee, Hon. Sec., J. R.
Williamson, 13, Harrow Grove, Bromborough.

RADIO, PHYSICAL AND TELEVISION SOCIETY

LTHOUGH the above society caters principally
for the amateur wireless enthusiast, the weekly
lectures often deal with other subjects of scientific
interest. Anextremely interesting Jecture on Chemistry
was given on Friday, April 1st, while other recent
lectures dealing with non-radio subjects include * Elec-
tric Furnaces,” *° Microscopes,” and ** Bacteriology.”
On Friday, April 20th, Mr. £, R. Corbett, of Messrs.
Thomson, Alston and Co., Ltd., will deliver a lecture
entitled, ** The Organisation of the Rubber Plantation
Industry.”” Any readers who are interested in“* Rubber."”
either from a financial standpoint, or from the scienti-
fic aspect, are welcome to attend this lecture. Admission
is free and without ticket; light refreshments are
provided at a moderate charge.

Meetings of the society are held at 72a, North Fnd
Road, West Kensington, London, W.14, every Friday
evening at 8.15. Further particulars may be obtained
by writing to the Hon. Sec., C. W, Edmans, at the
headquarters of the society.
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THE WIRELESS |
CONSTRUCTOR'’S

ENCYCLOPAEDIA

By F. J. CAMM | 6th 5 ,

(Editor of ** Practical || Edition =

and Amateur Wireless™) net.

Wireless Construction Terms,

and Definitions explained and

illustrated in concise, . clear
language.

From all Booksellers, or by post 5/@ from
George Newnes, Ltd., Tower House, South-
ampion Street, Strand, London, W.C.2

r—) —

IMMEDIATE DELIVERY—CASH, C.0.D.,
or EASIWAY
- ® Proved

World - wide
Reception.
©® Speaker
incorporated.
Wave-
range 6-500

metres.

| INVEST NOW in the amazing B.T.S.

Trophy Three, the most efficient 3-valve
self-contained short-wave receiver ever
offered. ldeal for the D.X. fan and new-
comer to the short waves alike. Scale
calibrated 6-200 _netres.  Moving-coil
Speaker fitted, all valves and two coils for
12-52 metres. Guaranteed and fully tested.

BATTERY|A.C.MODEL
MODEL £5:15:0 £6 : 6 :0

Cash or C.O.D.. or 7/6{Cash or 0.0.IN, or 7/8
down and batance fn 15 | down and 16 monthiy
monthiy paywents of 8,2 purments of 9/-,

EXTRA COILS

Type SL1 (6-13 metres) (for Teievision) 3
Type_-SLi4 (40-96 metres) . R
Type SL/5 (70-200 metres) v o L
Typ2 SL 6 (150-350 metres) 3
Type SL/7 (300-550 meires) 3

3 MATCHED sattery LIST
- yp

VALVES, Ly e
WHATEVER YOU ORDER . . . ask us 35/‘
to send at least one set of 3 mtched
battery 2-vuit valves (2 B.G, H.F. s and BARGAIN
one Output Pentode,  List value 35i-,
YOURS for 5/6 only, POST FREE,
3 valveholders given FREE, Hee npecial
announcement  PracTican  WikkLkss
March Gth fssue. Ideal valves fur ex-
perimentsl purposes,  Short Wave and
All-Wave receivers and additional and
::z»b;;r;;.m purposes.  Becure  your poos pree.
P e e e e ——
FREE NEW Bargain:

Lists on request.;

Lines previously advertised still available,

NEW TIMES SALES CO.

56 (Pr.W.60), LUDGATE HILL, LONDON, E.C.4
' Phone: City 551EEEREEst. 1924 SummmmmN

smaisam
- e

EVERYMAN'S
WIRELESS
BOOK

by F. J. Camm

Editor : Practical and Amateur Wireless,
Practical Teletvision, etc.

A Radio Consultant for the Listener,
Expert and Amateur Constructor,
explaining the Operation, Upkeep and
Overhaul of all Types of Wireless
Receivers, with Special Chapters on the
Principles of Radio Telephony, Instal-
fation, and Systematic Fault-finding.

With 200 illustrations
Only 3, 6 net.

GEORGE NEWNES, LIMITED

Tower House, Southampton St,
Strandy London, W.C.2.
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Practical and Amateur Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Ixtre of Issue. Blueprinl.
CRYSTAL SETS

Blueprint, 6d. _ .
lﬂ&?pb‘ryswl Receiver .. 9.1.37 PW71
STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, is. each.

All-wave Unlpen (Peutode) — PW31A
Beginner’s One-valver 19.2.38 P\V85
Two-valve : Blueprints, ts. each.

Four-range Super Mag Two (D, I'en) - “ P\vso_n
The Bignet Two (D & LF) .. 20.8.306 PW76
Three-valve : Blue;;rmts 1s. 'lg‘aleh

Y g-Ta Xxpress ree

lh(eSGMBI nige . 24.4.37 PW2
Selectone Bzm.ery Three (D, 2 I l" !

(Tr.msk)lz il PWI10
Sixty 8 lhng Threc (D 2 Lk iy

(RC & Trans)) . — ¥ \\'3-(.\
Teader Three (8G, D Pow) e 122537 }’W:LS
Summit Three (HF PeITE‘DPPcn)D — PW37

Il Pentode Three en,

" :Psm mP(rlen) : .. 20.5.37 PW39
Hall-Mark Three (SG, D, Pow) .. 12637 P41
Hall-Mark Cadet (D, LF, Pen (RC)) 16.3.35 rwi4s
¥. J. Camm's Silver Souv;«:;r (HF

D (Pen), Pen wiuve

¥f\l|!e e) hrom r 13.4.35 P\Vén
Genct )lldgct (D, 2'LF (’I]‘)ram)) June '35 PW1

ameo Midget Three
v (Trans)) . - ; . 86.3 PW51
1936 Sonotone Three-Four (HF

Pen, HF Pen, Westector, Pen). PW53
Battery All-Wave Three (D, 2 LF L

(RCY . — PW35
The Monitor (HF Pen D Pcn) — P\\v(-l
The Tuter Three (HF Pen, D, Pen) 21.3.36 PwWa2
The Centaur Three (3G, D, P) .. 14.8.37 PWG4
The Gladiator All-Wave Three

(HF Pen, D (Pen), Pen) 20.8.36 PWG6

J. Camm's Record All- Wave 1

Three (HF Pen, D, Pen) . 31.10.30 PWeo
The “ Colt ” All-Wave 'Three (D ¥

2LF (RC& 'lrné\s) h g (D 5.12.36 PWi2
The “ Rapide ” Straig t

2 LF (RC & Trans)) . 4.12.37 rws2
F. J. Camm's Oracte All-Wave =u

Three (HF, Det, Pen) . 28.8.37 PWi7s

1938 “ Triband * All-Wave Threo

(HF Pen, D, Pen) . 221.38 PWs4
F. J. Camm's * Spnte lhree !

(HF Pen, D, Tet) : 26.3.38 PWa7
Four-vaive : Blu mlts, ls ea:h
Sonotone Four (3G, D, LF, P} .. 1.5.37 P\V:-tﬁ
Fury Four (8G2, D, Pen).. 8.5.37 rwil
Beta Universal Four (8{) D L¥,

Cl. B) 3 — PwW17
Nucleon_Class B Your (SG, D

(8G), LF, Cl. 6134 PW34B
Fnry Four Super (SG SG D Pc‘n) — PW34C
Battery Hall-Mark 4 (Hlv‘ Pen,

D, Push-Pull) -_— PW46
F. 3. Camm’s * Limit ” All-Wave

Four (HF Pen, D, LF, P, 26.9.30 PW67
All-Wave * Corona ™ 4 (Hl:‘ Pen)

D, LF, Pow) 9.10.37 W79
“ Acme " All-Wave 4 (HF Pen,

(Pen), LF, Cl. B) . 12233 PWs3

Mains Operneu.
Two-valve : Blueprints, 15, each.
A.C. Twin (D (Pen), Pen) X — PWi1s
A.C.-D.C. Two (3G, Pow) G PWil
Selectone A.C. Badlogram Two

(D, Pow).. 3 —_ PW19
Three-valve : Blueprints, 1s each
Donble-Diode-Triode Three (Hl"

Pen, DDT, Pen). . i — PW23
D.C. Ace (SG, D, Pen) .. e PW25
A.C. Three (8G, D Pen) . o PW2y
A.C. Leader (HF Pen, D Puw) e PW35C
D.C. Premier (HF Pen, D, Pon) 31.3.34 PW3i5B
Ubique (HF Pen, D (Pen). Pen).. 28.7.34 PW36A
Armada Mains Three (HF Pea, D,

Pen) - - s = — Pwas
F.J. Camm’s A.C. All-Wave Silver

Souvenir Three (Hl' Pen, D,

Pen) 11.5.35 PW30
“ Ali-Wave ” A.C. Three (D, ‘2

LF (RC)). . —_ PWwi4
A.C. 1936 Sonotone (H'F Pen, nr

Pen, Westector, Pen) . — PWi56
Mains Record All-Wave 3 (H v

Pen, D, Pen) 6.12.36 PW70

AN-World Ace (HF l’en, D Pen)
Four-valve : Blueprints, 1s. each.

28.8.37 W80

A.C. Fury Four (SG, 8G, D, Pen) —_ PW20
A.C. Fury Four Super (8G, 8G, D,

Pen) i —_ PW34D
A.C. Hall-Mark (HF Pcn D,

Push-Pull) 24.7.37 PW4s
Universal Hall-Mark (HF Pen D,

Push-Pull) .2.35 PW47
A.C. All-Wave Corona Four 6.31.37 PWs1
SUPERHET.

Baﬂery Sets : Blueprints, 1s. each.
£5 Superhet (Thme valve) .. B.6.97 PwW40
F. J. Camm’s 2-valve SBuperhet .. 13.7.35 PW52
s P. J. Camm’s £4 Superhet -— PW58
F. J. Camm’'s * Vitesse” All-
Waver (5-valver) 4 . 27.2:8% PW75

“Mullard  Master

Mains Sets : Blueprints, ts. each.
A.C. £5 Superhet (Three-valve) .. —_

D.C. £5 Superhet (Three-valve) .. 1.12.34
Unhem\l Superhet ('lhrec-

valve) —_
F.J.Camm’s A C. £4 c’yupel'hct, 4. 8L7.37
F. J Cdmm s Universal £4 Supcr-
o Qlulltone ' Universal Four 16.1.37

SHORT-WAVE SETS
One-valve : Blueprint, 1s.
Stmple 8,W. OQue-valver .. 0.4.38
Two-valve : Blueprint, 1s.
Midget Short-wave Two (D, Pen) —
Three-valve : Blueprints, ts. each.
Experimenter’s Short-wave Three

(3G, D, Pow) o
The Prefect 3 (D, 2LF (RC and

Trans)) . 7.8.37
The Band- Sprend S.W." Three
(H¥ Pen, D (Pen) Pen) 20.8.36

PORTABLES.
Three-vaive : Blueprints, 1s. each.
¥. J. Camm’s ELF Three-valve
Portable (HF Pen, D, Pen) .. —
Parvo Flyweight Midget Port-

able (3G, D, Pen) = 19.6.37
Four-valve : Blucprmts ls each
Featherweight Portable Four (3G,

D, LF, CIB) 15.5.37

. Imp Portable4(D LF LI‘

Pen) 19.3.38

MISCELLANEOUS.

8.W. Converter-Adapter (1 valve) —

PW43
PW42

PwWiy
PW3u

PW6GO
PWi3
FWs8s
PW384A

PW30A
PW63
rwes

PWGS
PWi7

rwiz2
PW86
PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CR

YSTAL SETS.
Blueprints, 6d. each.
Four-station Crystal Set .. »e 1212:36
1934 Crystal Set .. ond 50 —
150-mile Crystal Set
STRAIGHT SETS.

One-valve : Blueprints, ts, cach.
B.B.C. Speciul Oune-valver —
Twenty-station I.oudspwker

One-valver (Class B) .. —
Two-vaive : Biueprints, ts. each.
Melody Ranger Two (D, Trans) . —
Fall-volume Two (8G det.. Pen) .. =
B.B.C. National Two with Lucerne

Coll (D, Trans) vl e —
Big-power Melody Two with

Lucerne Coil (8G, Trans) b _
Lucerne Minor (D, Pen) o -
A Modern Two-valver -

Three-valve @ Blue rints, 1s. each.
Class B Three (D, ‘[rans, "Class B) —
New Britain’s Favourite Three
(D, Trans, Class B)
Home-built Coil Three (SG D
Trans) -
Fan and Fumﬂy Three (D Tmm
Class B) . 25,
£5 bs. SGSSGD’lmns) 1O
1934 Ether rcher ; Baseboard
Model (SG, D, Pen) .. ji —
1934 Ether Searcher: Chassis
Model (8G, D, Pen) C -—
Lucerue Rnnger (8G, D, Trnns) —
Oussolr Melody Maker with Lucerne
ils 0 .. - £ -
Three with
Lucerne Coils —
£5 5s. Three: De Luxc Version
(8G, D, Trans)
Lucerne Stru-vht Three (D RC

Trans)
All- Brlt.lln Three (BF Pen D, Pen) —
** Wireless League” Three (HF

Pen, D, Pen) . 3.11.34
'.l‘runsmrmblc Three (86, ‘D, Pen) —
£6 6s. Radiogram (D, RC, Trans)
Simple-tune Three (SG, D, Pen) .
Economy-Pentode Three (8G, D

1934 Standard Threc
(8G, D, Pen) . = -
£3 3=, Thrcc (SG, D, Tmns) v. Mar. 3¢
Jron-core Band-pass Three (SG,

D, QP21) - | 3
1935 £6 6s. Battery Three (8G, D,

Pen)

PTP Three ([’en, D Pcn)
Certainty Three (SG, D, Pen) . -
Minitube Three (8@, D, Trang) .. Ocl. '35
Al-Wave “'inning Three (SG, D,

Pen Dec. '35
Four—valve Blueprmts, ls. Gd each.
65s. ¥our (8G, D, RC, Trans) .
*A.W."” Ideal Four (2 SG D, Pcn) 16. 933
2HF Four (2 8G, D, Pen)

Crusader’s A.V.C.4 HI-‘ D, QP2I) 18. % 3t
{Pentode and Class Outputs for

above: Biuneprints, 6d.each) .
Self-contained Four (8G, D, LF
~ Class B) =
Lucerne Straight "Four (SG D

LF, trans) -
£5 58, Battery Four(HI‘ D "LF) Feb_'35
The H.K. Four (8G, SG, D, P('n) Aar. '35
The Auto Straight Four (HY Pcn,

HY¥ Pen, DDT, Pen) ..

June 33

Oct. 5

L June'ss

25.8.35

Aug. "33

. Apr.'36

Bau'e'ry Ogperated.

AW427
AWd44
AW450
AW387
AW 440

AVWV3s3
AW3Y2

AW3T7A
AW33B8A
AW420
WM409
AW386
AW304
AW 404

AWdI0
AW412

AW{L7

AW4L19
AW422

AW423
AW 424
AW435

AW437
AWH43

AW 451
WM271
WNMSI8
WHM327

WM337

WM351
WM3G
W62
WM371
WM 280
WM303
WM396
WM400
AW370
AW402
AW421
AW44H
AWL5A
WM331L

WM350
WM3RL
WM3s4

WM4i04

These Bloeprints are drawn full size.

Copies of appropriate issues containing descriptions of
these setn can in somec cases be supplied at the following
prices, which are additional to the eoxt of the Blueprint, A
dash before the Blueprint Number indicntes thut the lssue
is out of print. -

Issues ot Practical Wirelesa.. 4d. Post Paid
Amateur Wireless. . . . -
Praetical Mechanies iy I, o3
Wireless Magazine po ) 17 g R

The index letters which precede the Blueprint Number
indicate the periodical in which the degcription appears:
thus P.W. refers to PracricaL Winkixas, A.W, to Amatewr
Wirelesa, P.M. to Practical Mechawics, W.M. Lo Wirclea:
Mayazine,

Send (preferahly) a postal order to cover the cost o1 the
blueprint and the issue (ztamps over 6d. puseceptable), to
Pracrical,  axp  Amateor  Winzwkss  Blueprint  Dept.,
Georye Newues, Ltd.,, Tower Houre, Southampton Btreel,

Btraud, W.C2,

Five-valve : Blueprints, Is. 6d. each.
Super-quality Five (2HF, D, RC,

ns) day '33 WM320

Cluss B Quadradvnc 2 SG D, LF
Class B) . ec. *33 WAM344

New Class B Five (" SG D LF
Class B) .. Nov.'33  WM340

‘Mains Operated.

Two-valve : Blucprints, ts. each.
Consoelectric Two (D, Pen) A.C... — AW403
Economy A.C. Two (D), Trans) A.C. — WM236
Unicorn A.C.-D.C. Two (D, Pen) — WHM394

Three-vaive : Blueprints, 1s. each,
Home-Lover's New All-electric
{re(SG D, Trans) A.C. .. -—_ AW383
hree (3G, D, Pen) AlCH= —_ AW300
A C Triodyne (SG, Pen), Al C. 19.8.33- AW399
A.C. Pentaquester (HF Pen, D, T
23.6.

Pen) - .. ni . AW439
Mantovani A.C. Three (HF Pen,

D, Pen) .. 1 L5 . — WM374
£15 158. 1936 A.C. Radiogram

(H¥, D, Pen) .. . Jan.'36 WMy01
Four-valve : Blueprmts,ls 6d. each
All-Metal Four (2 3G, D, Pen) .. July ‘33 WM326
Harris’ Jubilec Rndlogmm (HF

Pen, D, LF, P) . . May'3 WH386

SLPERHETS
Battery Sets : Blueprints, 1s. 6d. each. .
Modern Super Senior .. 2 — WM375
Varsity Four .0ct."35 WMN395
The Request All- \\vnver 3 Juns 36 WM407
1935 buper Five Battery (Supor-

het) — WM370
Mains Sets : Blueprmts 15. 6d. each.

1934 A.C. Century Super A.C. AW425

Heptode Super Three A.C. Jlay 34 WM359

* WAL Radiogram Super AC. — WM366

1935 A.C. Stenode. . £a .. Apl.*35 WM385
PORTABLES.

Four-valve : Blueprints, ts. 64. each.

Miidget Class B Portable (8G, D,

L¥, Class B) 20.5.33 AW339
Bohdny Portable (SG D LF

Class B) . AW3H3
Family Portable (HF "D, RL

Trans) .. 22934 AW447
Two H.F. Dortabie (2 SG D,

QP21 . June '3+  WM363
Tyers Portable (SG b, Tr:ms) — WM367
SHORT-WAVE SETS—Battﬂry Operated.

One-valve : Blueprints, ts. each.

8.W. One-valve converter (Price 6d.) — AW320
8.W. One-valve for America 23.1.37. AW420
Kom~ Short-Waver g —_ AWEH2
Two-valve : Blueprints, 1s each.

Ultra-short Battery Two (SG det.,

Pen) ? Feb. 33 WM402
Home-made Conl Two (D l’en) — AWi40
Three-valve : Blueprints, 1s. cach.

World-ranger Short-wave 3 (D,

RC, Trans) —_ AW353
E\pcrmlenters S.metre Set (l)

‘Trans, Super-re en) 30.6.34 AW438

Experimenter’s Short-waver (SG

D, Pen) . . Jan. 19,°35 AW463

The Carricr Short-waver (su D I') July’ 35 WM3W
Four-valve : Blueprints, 15, 6d. each.
A.W. Short-wave World-Beater
(HF Pen, D, RC, Tmns) L —_ AW436
Ewnpire Short-Waver (8G, D, BC
Trans) — WM313
Standard Four-valver Short-waver
(8G, D, LF, P). oo Muar. 35 WM3s3
Superhet Bluepnnt 1s. Gd N
Simplificd Short-waver Super .. Nor. ‘35 WM397
Mains Operated.
Two-valve : Blueprints, -1s. each.
Two-valve Main® Short-waver (D
Peu) A.C. — AW453
“ W.M.” Band- sprcud Short-wavi or
(D Pen) A.C.-D.C. —_ WM368
W.M.”" Long-wave Con\crter — WM3s0
Threc valve : Blueprint, 1s.
Emigrator (SG, D, Pen) A.C. .. - WM352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short
waver (8G, D, RC, Trans) .. dug.'35 WM301
MISCELLANEOUS.
inthustast’s Power Amplifier (1/6) June '35 WM387
Listeners’ 5-watt A.C. Ampiitier
(1(6) T @ o x — WM392
Radio Unit (2v) for WM392 .. Nov. '35 WM393
Harris Llcctrogram (battery am-
plifier) (1/-) . Dec.’35 WAM390
De Luxc Concert A.C. Electro-
Mar.’36  WM403
Ncw Style “Short-Wave Adaptcr
{1/ . . June '35 WM388
Trickle Cha;ger (t}d.) B . Jan. 5,'85 AW462
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Seven-pin Contacts

‘“1 have started building one of your
receivers in which a 5-pin H.F. pentode is
specified but the makers have sent me 2
7-pin valve. I cannot see how this will do as
in the diagram there are only 5 contacts
to this type of valve. Can you, therefore,
t2il me what the extra 2 pins are for?”*
A. F. (Redhilt).
IN the 7-pin H.F. pentode for battery

operation there is only one unused
pin. The 7 pins on the base are used for the
filament (2), grid, screen grid, and suppres-
sor grid. This gives you one additional
connection more than found in a 5-pin
valve, the suppressor grid normally being
internally connceted. In addition the
metallised surface of the 7-pin valve is
joined to a further pin, thus accounting for
6 of the lower contacts. The anode is
joined, in the usual way, to the top cap.

Adding an Amplifier

*“I shonld like to add the two stage L.F.
amplifier described in the S.W. section
January 15th last to my short-wave one
valver, but I am not certain how to con-
nect. Could you please explain the matter
simply as I am only a beginner ? >—T. W. S.
(Northampton).

HE circuit referred to employs resis-

tance-capacity coupling both in the

second stage and in the input. To com-
plete this coupling to your present single
valve you will need a resistance and a
fixed condenser. Disconnect your ’phones
from the single-valve set and connect a
30,000-ohm resistance across the ’phone
terminals. To the negative side of the ’phone
terminals (that is the side which is joined
to the H.F. choke) a .01 mfd. condenser
should be joined and the spare terminal
of this condenser is then connected to the
input terminal on the amplifier in question.
No other alterations will be needed.

Instability

‘1 have made 2 mains set and find that
as soon as I tune In the local station, which
I receive at really marvellous volume, there
is a form of motor-boating or instability.
I should be glad if you could suggest what
causes this and how it may be cured.”’—
H. E. R. (Nottingham).

HE trouble may be due to some form of

H.F. instability and we suggest

that, if you have checked the layout and the
trouble is not due to interaction hetween
wiring, you will probably find that a separate
sinoothed H.T. fced to the detector valve
would prove efficient. Take a separate lead
from the smoothing choke in the mains
section and include another iron-core choke
in that lcad, connected through the usual
decoupling components to thc detector
anode. You may need to increase the value
of the decoupling resistance in view of the
separate H.T. giving you more than you are
at present getting.

Quality Amplifier
‘I am anxious to build a really first-
class amplifier for record reproduction and

PRACTICAL AND AMATEUR WIRELESS

UIERIES cnd

NQUIRIES

am uncertain as to the best circuit io
employ. Do you advise a push-pull
output stage with triodes or pentodes ?
Should I use more than two stages, and is
transformer better than resistance coup-
ling ? 1 can use A.C. mains supplies and at
the moment I have not got any components
which would be of use so that I am starting
from scrateh.’’- -G. S. (Twickenham).

HE type of amplifier depends to a great
extent upon the individual listener’s

ear. One listener prefers deep-toned
reproduction, whilst another likes to hear
plenty of top. As a general rule, however,
we would say that a mixed coupling, that
is two stages of amplifier with one resistance-

1| 5

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service i8 intended only
for the solution of problems or difficultiex
arisilug from the construction of receivers
described in our pages, from articles appearing
in our pages, or o general wireless matters.
Weregret that we cannot, for obvious reasons—

{1) Supply circuit diagrams of complete

multi-valve receivers.

(2) Suggest alterations or modifications ef
H receivers described in our conteni-
‘ poraries.

z (3) Suggest alterations or modifieations to
commercial receivers.
(4) Answer queries over the telephone.
(5) Grant interviews to querists.
A stamped addressed envelopc must be
I enciosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL AND

AMATEUR WIRELESS, George Newnes, Ltd., Tower

House, Southampton Street, Strand, Londom. W.C.2.
The Coupon must be enclosed with every query.

§ - D | DG ) D ) G ) G} G N D ) | D |

capacity coupled and one transformer
coupled, feeding a push-pull stage will give
splendid all-round results. Tone controls
may be fitted, and. onr prefereiice is for
triodes of the super-power class in the
output stage. If you prefer pentodes we
would suggest that you include some form
of negative feed-back arrangement.

American Nomenclature

‘“ I enclose a circuit which has been given
to me of a receiver and there are one or two
terms on it which I cannot understand. 1
wonder if you could tell me what they
indicate. The word ¢ POL,’ for instance, on
one of the coils, and the word ¢ Bleeder ’ on
the mains section are two which I cannot
understand.’’—G. P. (Margate).

HE word “ Pol ? is simply an abbrevia-
tion for Police and indicates that the
coil in question is used on the police or
short waveband. You will also notice the
letters A.B. and B.C. on the coils, and these
indicate the amateur band and the broad-
cast wavebands. A bleeder resistance is a
resistance joined across a supply in order to
take away additional current or etherwise
connected so that condenszrs may dis-
charge when the supply is switched off to
avoid a shock should the condenser he
touched. The letters R.F., of course,
indicate radio-frequency, corresponding to
our high-frequency, and A.F. indicates
audio-frequency corresponding to our low-
frequency.
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I.F. Trimmers

“I am making some LF. .transformers
from the details in your latest book, but there
is just one point about which 1 am a little
doubtful. Should the trimmers affect results ?
That is, will it improve matters if I use air-
spaced trimmers instead of mica types? I
am anxious to make these components as
efficient as possible, and should therefore
like to know about this little point.”>—-G. F.
(Dunoon).

F you wind the transformers on good
gquality insulators, using Litz wire, then
you would certainly find that the use
or air-dielectric trimmers would be worth
while. If, however, you are using ordinary
wooden dowcl with solid wire, then the
improvement obtained with air-dielectrie
timmers wil) hardly be worth the additional
expense. Remember to avoid all high-
resistance joints in these components if you
are anxions to obtain.a.really good square-
pealk, and keep the metal can well clear of
the windings.

Ganged Condenser Adjustments

*“1 have made a three-valver with band-
pass input and am using a standard three-
gang condenser. The coils are Varley and
the condenser Polar with their station
calibrated dial. I find, however, that no
matter how I trim, the readings will not keep
constant. I can get the exact setting on all
stations up to Rome, and beyond thatthey
gradually fall slightly until at the top they
are about }in. too low. I find exactly the
same thing on the long waveband. Up to
Luxembourg is O.K., and beyond this the
readings fall. Does this indicate any parti-"
culag, fault to you ? ”’—I. H. B. (Penrith).

T is hardly likely that stray capacities
introduced by the wiring would give you
anidentical fall in readings on both long and
medium waves. The suggestion is, there-
fore, that the gang condenser has become
damaged and that the capacity increases
for a given movement of the dial towards
the top end. Have you removed the
screening cover of the condenser ? If so,
there is a possibility that one of the split
end vanes (used by the makers for adjust-
nment of the individual séctions) has become
bent, and is very close to the fixed vanes,
giving an increase in the capacity in one
section which is probably the acrial coil,
as this would give the lowered reading on
the dial. We would suggest that you
let the makers examine the condenser to
check this point.

Wire-wound Resistors

‘¢ For experimental purposes I need some
small plug-in or similar type wire-wound
resistances of various values from about
+ ohm wupwards. Are there any com-
ponents of this type on the market or could
you tell me how to make them up?*’—
T. E. (N17).

SOME very small serew-in resistors rated
at 2 watts were at one time on the
market and are still available from the
Premier Supply Stores, whose advertise-
ent appears in these pages. The resistors
are available from .5 up to 40 ohms and
have a standard screw thread suitable for
use with standard flash-lamp fuse holders
or similar components. The resistors cost
3d. cach.

{ (| - -

- -y

The coupon on page iii of cover E
must be attached to every query. [
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face andfor capitals are charged
double this rate (minimum charge 3/- per
paragraph). Display lines are charged at
6/- per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
“‘ Practical and Amateur Wireless,”
Tower House, Southampton Street, Strand,
London, W.C.2

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secoildhand, etc.

RADIOMART
SPEAKER BARGAINS

W.B. 8° Permanent Magnet
Speakers at One-third Cost.

Extension Type Standard Type
(no transtormer) 7,6 (withtmnsl‘ormcr)1 2,6

RECEIVER BARGAINS
Just a few left from those recently advertised.
Marvellous value. NOTE! For CALLERS only.
SHORT-WAVE CATALOGUE
New Edition with dozens of new lines. Yours for
1id. post free.

G5NI’'s 66-PAGE MANUAL

The greatest value and most comprehensivd Mauual
cver pubjished in this country.
Yours for 7id. post free.

Catalogue and Manual 9d. post frec.

RADIOMART

44, HOLLOWAY HEAD, BIRMINGHAM, 1

LL goods previously advertised are standard
lines, still available. Post card for list free.
vAUXHALL UTILITIES, 1634, Strand, W.C.2,
Over Denny's the Bookselers. (Temple Bar
9338.)
cONVERSION UNITS for operating D.C. Receivers
from A.C. Maius, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of spcakers, resistances and other cotupoucnts.
ARD, 46, Farrinzdon Street, London, E.C.4.
Telephone :  Holborn 9703,

5 ONLY FOR SALE.—3-valve kits with valves
2 aud diagram, 12/6: 3-valve S/G kits with
valves and diagram, 20/-. Orders executed in rotation.
—Universal Radio Co., 221, City Road, London, L.C.1.

s

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any
make. 24-hour serviee, motlerate priccs.—
Sinclair Speakers, Alma Grove, Copenhagen Stieet,
Loudon, N.1.

ETPAIRS to Moving Coil Speakers, Cone: and Coils
fitted and Rewound. Fields altered. Prices
Quoted including Eliminators, Loudspeakers Re-
paired, 4/-. L.F. and Speech 'Transformers, 4/- post
free.  Trade invited. -Guaranteed. Batisfaction.
Prompt Service, Estimates Free.—L.S. Repair Service,
5, Balham Grove, London, 8.W.12, Battersea 1321.

CABINETS

PREMIER

SUPPLY STORES

POST ORDERS| |[CALLERS

Jubilee Works, 165 & 165a,
167, Lower Fleet Street,E.C.4

Central 2833.
Ciapton Rd., .
50, High Strcet
London, E.5. et d

Clapham, S.W.4.
Ambherst 4723. Macaulay 238t.

Our NMew 1938 Enlarged

Now Ready.
Handbook and

lllustrated Catalogue, )
Valve Manual. 90 Pages. Price 6d.

SPECIAL OFFER ROLA SPEAKERS. 8 P.M.'s
15/-; 10" P.M.'s, 18/11; G.1212" High Fidelity P.M,,
79/6 ; G.12 Maius Knergised, 57/6.

U.S.A. GEN. E. MOTORS STEP-UP, 12 volts to 285
volts at ,06 amps. D.C. output. Complete in Metal
Case Gin. x din. X 3lu.  25/- each.

BATTERY VALVES, 2 volts, HY,, L.F,, 2/3. *Power,
Super-Power, 2/9.  Var-mn-3.G., 4- or 5-pin ’eutodes,
H.F. Pens, V-mu-H.¥. Pens, 5/-. Class B, §/-. Freq.
Changers, 7/6. :
EUROPA MAINS VALVES. $v. A.C. Types, AC/H.L,
AC/L, AC/S.G., AC/VIMSG, AC/HP, AC
V.H.P., A.C./P, and 1 watt D.M, Pentodes, all 4/6
each, A.C./Pens, LH. 5/6; A.C/P.X4, 6/, Oct.
Freq. changers, 8/6; Double Diode Triodes, 7/6;
Triode Hex. Freq. Ch., 8/6; Tri. Grid. Pen., 10/6;
3% watt, D.H. Triode, 7/6.

UNIVERSAL TYPES. 20v. .18a, 8.G., Var-mn, 8.G.
Power, H.F. Pen., Var-mu. H.F. Pen., 4/6 each.

13v. .2a. Gen. Purpose Triodes, 5/6 ; H.I'. Pens and
Var-mu. H.F. Pens. Double Diede Triodes, Oct.
Freq. Changers, 7/6 each. Iull-Wave and Half-Wave
Rectifiers. 5/9 each.

AMERICAN VALVES. We are sole Britizh Distributors
for TRIAD High-grade American Valves. All Types in
stock. Standard types, 5/6 each. All the new Octal
base Tubes at 6/6 each. 210 and 250, 8/6 each; 81
and 243, 8/- each,

PREMIER SMOOTHING CHOKES. 25 ma., 2/9:
40 m.a., 4/6 ; 60 m.a., 6/6 ; 150 m.a., 11/6 ; 260 m.a,,
15/-. Speaker ficld replacement choke, 60 ma., 80 hy.,
2,500 ohms, 6/6.

PREMIER TRANSFORMERS, wire-end tyvpe with
screened primaries, tapped 200-250 v. Filaments.
Guaranteed’ one year, H.T. 8 & 9 or H.T.10 with
4v.4a.CT. and 4v.1a., CT., 10/, 250-250 v.60 m.a,,
or 300-300v., 4 v.1a.,4v.2n. and 4 v. 4 a,, all C.T,,
10/-. 350-350 v. 120 m.a,, 4 v. 1 2., 4 v. 2 a. and 4 v.
4 a., all C.1, 13/-. With engraved pancl and N.P.
terminals, 16 extra. $00-500 v. 150 m.a.,, 4 v. 2-3 a,,
4v.2-34.,4v.28a.,4v.3-4a,,allC.T, 21/-.500-500.
200 m.a., 5v.3a,4v.2a,,4v.2a,4v.3.5a,allCT,
25/-. .

NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 meires without coll changing.
Complete Xit and Circuit, 12/6. VALVE GIVEN
FREE !

DE LUXE MODEL, 14 to 170 metres, complete Kit with
Chassis, 4 Coils and all parts, 17/6.

S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/6. A.C. Vaive given FREE !

NEW 2-VALVE S.W. KIT, 13 to 86 metres without
coil changing. Complete Kit and Cireuit, 19/6.
VALVES GIVEN FREE ! -

DE LUXE MODEL, 14 to 150 metres, complete Kit
and Circuit, 4 Colls and all parts, 25/~. VALVES
GIVEN FREE.

HIGHLY SELECTIVE NEwW 1938 S.W. S.G.3 KIT.
Pentode H.F., Detector and Pentode. Circuit 14 to
170 metres. Complete Kit of Parts with 3 Tested
Valves, 59{6. Metal Cabinet, 7/6 extra. Ideal for
Amateur Reeeption.

CENTRALAB POTENTIOMETERS, all values, 2/-.
With Switch, 2/6. Y

MOVING IRON METERS. Any range between 10 and
500 mifa. Also 1.8-or 5 amps. Read A.C. or D.C.
Flush Bakelite case, 2%in. diam. B.E.8.A. staudard
specification 89, 5/9 each,

MOVING COIL METERS. 1 ma. Scale, 100 ohms
resistance, Dinmeter 3}in., 22/6. ¥lush mounting.
Bakelite case, B.E.S.A. first-grade accuracy. Multi-
pliers for above, 1/- each.

PREMIER ‘ TROLITUL ' Short-Wave CONDEN-
SERS. Certified superior to Ceramic. Ali-bhrass

Construction, 15 mmid.,, 1/6, 40 mmid,, 1/9, 100
anfd‘, 1/~, 160 mmid., 2/3, 250 mmid., 2/6 ;'Double

d 15 mmid.,, 2/9 ; 40 mmid, 3/6 ; S.W.H.F.

MANUFACTURERS’ surplng cabinets for Radio-

grams. Radlo sets and Loudspeakers. Large
and varled stock. Inspectiou invited, or zend par-
ticulars of your requirements, with measuremeuts of
ehassis. Photos sent for selection. (No catalogue.)
—H. L. 8mith & Co., Ltd., 287-289, Edgware Road,
London, W.2. (Pad. 5801.)

TUITION

"R T l "—established 1920—still lead. Get
. Jd. free partieulars Jatest Radio and
Television courses: postal and private.—Radio
Training Institute, 40a, Eari's Court Road, London.

Chokes, 9d. ; screened, 1/6, Al-Brass S.W. Condensers
with integral slow-motion .00015 Tunlng, 4/3 ; 00015
Reaction, 3/9. UTILITY 4" MICRO-CURSOR DIALS.
Direct and 100 : 1 ratio, 3/9 each. N
FILAMENT TRANSFORMERS, Tapped Primaries,
200-250 v. Al sccondaries C.1'. 4 v. 3 a,, 1/6; 4 v.
5a.,8/6;75v.83a,7/6;06vVv.3a,7/6;25v. 8a,
7/6:63v.3a.,7/6:5v.3a., 7/6.

SHORT-WAVE COILS, 4- and 6-pin Lypes, 13-26,
22-47, 41-04, 78-170 metres, 1/9 cuch, with circuit.
Special set of 8. W, Colls, 14-150 metres, 4/~ set, with
circuit. Premier 3-band S.W. Coil, 11-25, 19-43,
38-86 metres. Simplified 8.W. recciver construction,
suitable any type circuit, 2/6. ' ?
COIL FORMERS, 4- or 6-pin low-loss. 1/- each.
ELECTRIC SOLDERING IRONS, 200-250 v.,
or D.C., 1/6. Super model, 4/6.

AC.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Sur_plus, Clearance or Secondhand, etc.

RADIO CLEARANCE

63, HIGH HOLBORN,; W.C.1. Holborn 4631,

SPECIAL ! SPECIAL! We score again by a keen
purchase of the entire Radio Stocks of Messrs. Gambrells,
enabling us to offer same at a fraction of the original
cost. Stock includes Ghassis and complete Table and
Console Receivers. The demand is sure to be heavy ;
ORDER EARLY TO AVOID DISAPPOINTMENT.
GAMBRELL 7-Valve All-Wave, AN Stage CHASSIS.
Constructed throughout of heavy Cadmium-plated
Steel. This Chassis represents a real engineering job.
Fitted with all the latest refiuements, including Six
Harries All Stage Valves, One Valve for alt positions,
plus standard Hivac UU/120/350 Rectifier. Wave-
Band Rauges : Long Wave 800 to 2,000 metres, In-
dieator Light Red ; Medium-wave, 200 to 550 metres,
Indicator Light Yellow ; Short-wave Band 2, 30 to 75
nietres, Indicator Light Green; Short-wave Bamd 1,
12,5 to 30 metres, Indicator Light Blue. Provision for
Pick-up and External Speaker. Fitted 2-speed Drive,
Built-in  Visual Tuning. Controls, Wave Change
Switch, Two-speed Drive, Combined Voluime Control,
Push-pull Tone Control, and Mains On-Off, The Dial
is a really magnificent affair, size 9” Long and 5” Wide,
Tuning Indicator being built in the Dial. The Chasgis
throughout is heavily screened, thus providing stability
on all bands, with the finest all-round performance.
Yalve Screens spun from one piece. Transformer and
Choke are of massive construction. In fact, the
Chagsis throughout is constructed In such a way that
overloads, etc., are provided for withont strain. Size
of Chassis, 14} Long, 10" Wide, and 3}" Decp.
Supplied complete with Six of the latest Harries Alt
Stage Valves, plus Rectifier, £3/19/6 each.

As Above, but with Celestion 10” Moving Coil Speaker,
£4/10s. each.

As Above, but fitted in Handsome Table Piano Finish
Walinut Cabinet, complete with Valves and Speaker,
£5/10s. each.

As above, but fitted in Handsome Piano Finish Walnut
CONSOLE Cabinet, complete with Valves and Speaker,
£6/6s, each.

Hunt’s 1,000 Mfd. Cardboard Electrolytics, Wire
Ends, Peak Voltage 12 volts, 2/- each.

Speclal offer in 3 gross lots only, T.C.C. 0.1 Wire End
Tubulars, 15/- per halt gross.

Folar N.S.F. Resistances. OQur Sclection, }, §, 1 and 2
Watt, 4/— per gross,

Tubular Condensers, our selection, 1/~ dozen.
Dubilier 4 meg. Volume Controls, with
Standard Model, very compact, 1/6 each.

AN orders 5/- or over, post free; orders under 5/
nust be accompanied by a reasonable amount for
postage ; C.0.D. orders under 5/- canndt be accepted.
Hours of business 9a.m. to 7 p.m. week-days, 9 a.ur
to 1 p.m. Saturdays.

RADIO CLEARANCE, 63,
W.C.1. Holhorn 4631.

Switcls ;

Hizh Helborn,

SITUATIONS VACANT

W.—\NTED-—nmbitious voung men to prepare for
well-paid posts in TELEVISION, the great
carcer of the future. Apply for free booklet from
BRITISH INSTITUTE Q)F ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, W.1.

MISCELLANEOUS

¢ EWNES TOURIST ATLAS of Great Britain and
Route Guide.” Edited by John Bartholomew
& Son, Ltd., 120 pages of fully-coloured contour maps
for the whoie of lingland, Scotland, Ireland and
Channel 1slands, with Index to the principal Motoring
and Cyeling centres and distances, 2s. 6d. from all
Booksellers.—George Newnes, Ltd.,, Tower Houee,
Southampton Street, Strand, Loodon, W.C.2.

“"T'HE OUTLINE OF WIRELESS,” by XRalph

stranger. Fifth Edition, Rs, 6d, net.-—This
booit, which covers the subject from A to Z. is to Le
recommended to all who desire to master the theory
of Modern Wireless. At all Booksellers and Newsagents.
—George Newnes, Ltd., Tower House, Southanipton
Street, Strand, London, W.C.2.

DICTIONARY OF WIRELESS TERMS, by
A Ralph Stranger, A Wireless Work of Reference
that shouid be on the bookshelf of every keen amateur,
Compiled by a master of lucidity, it gives the ineanings
of all Teehnical terms in gencral use, Price 2s. 6d.
from all Booksellers and Newsagents.—George Newnes,
Ltd., Tower Mouse, Southampton Street, Strand,
London, W.C.2.

IFTY TESTED WIRELESS CIRCUITS, by F. J.
Camm, 23, 6J.—This handbook contains every
modern cireuit complete with instructions for assem-
bling, component values, and notes on operation.
Obtainable at all Booksellers and Newsagents.—
Georze Newnes, Ltd , Tower House, Southampton
Strect. Strand, London, W.C.2.
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““"S T900 __ miscELLanEous

ERPLEXITIES and TANTALISERS—" The

STILL THE BEST ALL-WAVE Strand Problenr Book " is the finest collection of
BATTERY SET ON THE MARKET puzzies of all kinds ever assembled; mathematical,
FREE with every order—iull instructions for building. geographical, literary—acrostics and codeﬂ by W ™
All componenta ns  specified . by Mr. Scoti-Taggast. Wiltiams (Tantalus) and G. H. Savage. Only 6d.
Carefully pMLcd in etrong carton and sent post free. net fmm all Booksellers. ——George Newnes, L'.d.,
e b UL T b "l‘ower House, Southampton Street, Strand, London,

v.C.2.

‘R‘D’ *Designer” KIT fC’; -

F ABSOLUTELY Cash £5[l513, or

i COMPLETE 10 /
r with ALL COILS, VALVES. OBDER
i

VERYMAN’S WIRELESS BOOK, by F. J. Camm,
3s. 6d. net. An invalaable -book of reference,

i ¢tc. NO EXTRAS WHAT-{ ouod 11 monthly explaining the operation, upkeep and overhaul of all

FOEVER payments of 10/7, types of wireless recciver. 200 illustrations. From
o T all Booksellers and Newsagents.—George Ne\\‘nc;
RS = ﬂ’ W.B. Senior STENTORIAN38S }::.;rl‘.émill‘,o\‘\\ffczl.louse, Soutbampton Street, Strand,
8till the finest Permanent Magret Unit on the Market, -
2/6 with order and 11 mionthiy payments of 4/-. Cush 42/~

ELEVISION.—Newnes Television and Short-
lﬂia’ AVOMlNOR T wave Handbook, by F. J. Camm, deals authori-
The equlva-' tutl\ely with Scnnning Systems, (Drums, Mirror
X_ent:;‘thir-TEST METER Screws, Discs, ete,), Neon Lamps, The Cathode-Ray
feen testing o~ Osclllogr.lph How' to build Short-wave and Uitra-
aments i gnc, , short-wave Receivers. Fully illustrated, 3s. 6d. net.
Voltage and e - From your bookseller.—George Newnes, Ltd., Tower

House, Southampton Street, Strand, London, W.C.2.

tance with ease and
8 { accuracy. lu hand-
# a0me case  with
lel.,’blds. faterchange-
able crocodile cllpn ice 45/~
Ay o) Cash prce 5/

with ordor and
10 monthly
payments  of

HE PRACTICAL MOTORIST'S ENCYCLOPE -
DIA, by ¥. J. Camm, 3s. 6d. net. A lucid

UNIVERSAL AVOMETER.—Cac<h price zs 10s.; or 10/~ exposition of the principles, upkeep and -repair of
with order and 11 monthly payments of 10/-, every part of the car, 442 illustrations. ¥From book- 3 »
s oy i sellers cverywhere.—George Newnes, Ltd., Tower | . . < -
CASH or C.0.D. ——— House, Southanipton Street, Strand, London W.C.2. | A new 4-\Wave Battery Receiver, price g guineas
gvnnsns nsxg\em&:l:‘nmn cnr.dr:l"rvlilw msrl Poul're. complete with valves, with exceptionally lively
1g:3] 8 1N el T, HCANN
s, ;‘r':y‘;‘;‘me'_mm fri ufm ylncedyao i s performance, unusual waveband coverage, and
we are able Lo Kecure nnvthing Radio or Electrical satxsfymg output. 7 stages, 19 separately
—_——— — = tuned circuits. Circuit comprises: R/F am-
McCARTHY CHASSIS o FREE ADVICE BUREAU plifier : triode-hexode frequency changer with

QUR SFECIALITY —
ALWAYS IN STOCK. e

AN makes of

VALVES

separate oscillator: I.F. amplifier: double
diode-triode detector, A.V.C. and L.F. amplifier :
double pentode quxescent output valve. Wave-
ranges: 12.8-33, 28-80, 190-550, 1,000-2,000
metres.

COUPON

This coupon is available until April 28rd,
1938, and must accompanpy all Queries and

in stock ‘Wrinkles.
Fu ltechnical details, catalogue, easy torms on

wn:; c:y-t.eimu !R_Aomyglpoplw i PRACTICAL AI\‘D1 @35-’;‘&TEURWIRELESS' appilealion,
5 epnille =:COMPANY 5z I < BIM CARTHY RADIO Lo

Fnlly Guarstteed ;

T A P ) ]

Poa MR B 1) OAT LANE,NOBLE ST. 44a, Westboume Grove, London, W.2.
diate Delivery : LONDON, E.C.2. : Bayswater 32012

RN B Phone: NATionar 6828-9 ADVERTISEMENT INDEX

Lowest Terms.

Puze EARN EXTRA MONEY by hiring out'lhexlml")lﬁcl?

Automatic Coil W"‘d" & Eleclncal Eqmpmen( Dances, Socials, ete, (‘m.uplcle with M\-e"alve- 10in. P.M. Spea-

This Book Ensures Perfect Redio Reception

oL . Cover ii ker. sod Volume Con-
Eltclradnx Radxcs . . .. . o el 28] trol. Will reproduce

{ . a
in Every Home— *Exit .. " g ) Cover iii “m;‘r]:ﬁpl';;n:d r:::::;:::
R ADlo U PKEEP London Radio Supply Co = = = Cover iii Rxe:dv for connecting to
M.P.R. Electrical Ca. o e oo Coveriii | IBnna® 30 o 137:

AND REPAIRS FOR

McCarthy Radio, Ltd. L bd .. Coveriii | |monthly. Otshier (A=""T ] ST
129 models from 45/, Pnll particulars from M.P.R. Eleetrical Co.,

AM ATEU RS New Times Sales Co. ., e - 252, Victoria Road. Romford, Essex,
By Arrrep T. Wirts, A.M.LE.E. Peto-Scott Co., Ltd. .. - = 5o Cover iii
L Sy k _n Pitman . - .. Coveriii
Now in s Third Edition. Byl 8 Supply Stores ) 4 )30 . Ex"" STATION
Kecp your set up to the highest pitch of perfection. Westinghouse Brake & annul Co le_ - Uels SEPARATOR
This book for radio listeners shows you exactlyhew ll Wills's Capstan Cigarettes .. o ' L1 AMAZING RADIO GADGET. CUT3

OQUT UNWANTED STATIONS.
No more ** three programmes
once, ”
Ko lgss of signal strength,
No titesome adjustments,
Does away with aerinl l! requlred
SPECIAL 1 /6

TRIAL OFFER POST FREE

'EXIT " 11, New Station
Street. Leeads, 1.

'SUMMER PLEASURES DOUBLED

Only obtainable from PETO-SCOTT
B.T.S."LITTLE PRINCESS" S.G.IV PORTABLE

25 STATIONS GUARANTEED!!

L'ST PRICE

£8:8:0 OUR PRICE &6:6:0
The set of the season for both indoor and outdoor listening.
Station calibrated dial. Aitractive dark blue leatherette
covered case. 'Phone jack for cutting out speaker, enabling
you to listen without disturbing the household.

TR D LA A e e ML e s ) )

to deal with ail breakdownas and imper- 5/
fections in your set and its components. “net.

A verv useful and instructive book . . .
essentially fractical.” WORLD RADIO

Order from a bookseller or
PITMAN, Parker st., Kmvsway, London, W .C.2 ||

“SIGNS OF
SPRING”’

Enter for this Interesting
Photographic Competition

CASH PRIZES

IN THE APRIL

HOME

When writing to Advertisers
please mzntion
“Practical and Amateur Wireless”

Latest 4-Valve 8.(i. Cirenit. 4 British Vulves, Bali-

bearing tarntable. 7 in. .M. Movingz-coll Bpeaker. Felf~ 10- . i
contained arcial,  Orly $imfu. ILT. Constmption. |Gt axScott. Jounmn RetsBiof fecemsiiip =p]
Range 200-550, 1,000-2.000 nietres, s“ec 81 ine. hlv‘h radio for 20 years. Write NOW for
113 ins. wide; 7§ ins. back to°front. Complete, with . . o
pHo I OGRAPHER Oldham L.T.. H.T. and G.B. Watterier, ready to play. complete lists cf receivers, amplifiers, |
LIST PRICE £8 :8 : 0. OUR PRICE £6 : 6 : 0. Or 7;8 ’ microphones. components, efc. 1
down and 15 monuny paymenis of #/-. e o e e i e e — s ——

The Helpful Monthly for the Amateur 60.
Ot All Newsagents and Bookstalls

L P~

77 (Pr.W.31), City Road, London, F.C.1. issold
PETO-SCOTT co-, LTD. fp:wai n'-g,n ﬁ:mmo,"l.:?rh;r wc1m”;7ozb3§h753§4§.

T
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Frank Brangwyn, R

A GEORGE

T NEW HANDARDWORK

Bric.GEN. SIR P R

DEPARIURE GF LAN

70 BE COMPLETED 1

PRACTICAL AND AMATEUR WIRELESS

ORY OF \-
ATION
URE

E..CB

ST

iled b
% tCY éYKE KCl

. = =i s 1,,,
"HE INDIZS.  After the Painting
lgF:enEme;gol:l of the Skinners Company, London

N ABOUT 32 FORTNIGHTLY PARTS

WNES PUBLICATION

=}

DRAMATIC - ADVENTURES
OF THE WORLD’S EX-
PLORERS
In Grecnland, North
America, to the North and
South Poles, in China, Tibet,
Australia and New Zealand,
to Central Asia, Lhasa,
Malaya, the Desert of
Arabia, the New Hebrides,
Amazon Basin, ° Sinai,
Borneo, Afghanistan, Abys-
sinia, Libyan Desert, Lake
Tsana, N.W. Frontier, in
tropical Africa, Brazil, to the
Klondike and Mount Ever-
est—all the explorations by
land, sea and air from the
carliest times to the present

day.
Profusely Illustrated with
PHOTOGRAPHS, PAINT.

INGS AND MAPS OF THE
AREAS EXPLORED.

HE epic narratives of exploration throughkout thé wor!d make
imost f{ascinating reading—and the whole stirring story-is
being told for the first time in. this Great New Part Work.

Edited by Sir Percy Sykes, K.C.LE., C.B., C.M.G., Gold Medallist of
the Royal Geographical Society and an outstanding authority on
travel, THE STORY OF EXPLORATION AND ADVENTURE
is assured of authenticity and will undoubtedly become the standard
work on this enthralling subject.

Written by Famous Men and Women Explorers

Wherever possible, the contributors are the very men and women
who have taken part in the expeditions. Among the authorities
writing for the work are Sir Leonard Woolley, Rosita Forbes, J. N. L.
Baker, Lt.-Col. Blacker, Evelyn Cheesman, Sir Denison Ross,
Bertram Thomas, Sir William Gowers, Dr. Hamilton Rice, Capt.
Kingdon Ward, Sir Chas. Close, Hans Helfritz, Lady Hosie,
Viscount Kelburn, Dr. H. R. Mill and J. A. Williamson.

Beautiful Photographic Sections and Colour
Plate in Every Part Throughout the Work

First Parts now on sale at all Newsagents and Bookstalls, 1/, or by post
1/23d. from The Publisher, George Newmnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

April 16th, 1938

v
Wonderful
NEW PART
WORK

—_—

The Furst
Comiplete
Record of
Man’s
Stirring
Travels

T hroughout
The World

FIRST
PARTS

NOW ON
SALE

George Newnes, Ltd.

8

Published every Wednesday by GEORGE_ NEWNES, LimiTED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in 'England by

THRE NEWNES & PEARsOoN PriNtiNg Co., Ltp., Kxmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GoToli, LTD. South
Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum, six
months, 83, 101, Reulstered at the General Post Qtlice a3 a newspaper and for the Canadian Magazine Post.

Africa: CENTRAL NEws AGENOY, LTD.
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AERIAL PROBLEMS—sece page 138.

lIDaI &ﬁted&/FJCAMM
NEWNES
l’u&lwufmn w

o avo PRACTICAL TELEVISION

By F. J. CAMM (Editor Pracncal & Amateur W:reless) Everything about Drums, Mirror Screws, Scanning Discs,
From all booksellers or 4[- post free from the publisher —\ S Neon Lamps, the Cathode-Ray Oscillograph, ete:
NEWNES, Tower House, Southamton . Street, Strandad, LONDON W c. 2_
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join the Ladies?

— they’ve gone off
with the Gold Flakel”

B e e A e A

e g g e
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Wl PLAYERS NAVY CUT CIGARETTES WMEDIUM OR 'MuD’ 10 FOR 87 20 FOR HhWe

o ewt

Ll s g e e e

e

ol ot &ttt B NN PS> i BT I S A S e e S e

i Women have got taking ways when it
p comes 10 a man’s cigarettes—or rather,

e b )

the man’s cigarettes, Wills’s Gold Flake.

SUPPLEMENT OF AIR PICTURES.

N.B. You can get Wills’s Gold Flake Cork-tipped

as well as Plain. Ten for 6d. Twenty for 1/- | 3
|G EVERY
AR - Of ali Newsagents and Bookstalls

D.
G.FB. 425 FRIDAY 3

Qeorge Ncwnes, Ltd.

3
3
M 3 ;
3 That's because, in these days, they .
4
U want a cigarette really worth smoking. 1
3 Men have always liked the flavour of 1
3 really fine Virginia tobacco that is so E
3 oy b e . 4 1) 4 - X
: distinctive in  Wills’s Gold Flake. f | JF you are air-m:nded you Contents of * FLYING.” now en
\ So do women, now! r will enjoy reading sale. include :
3 e FLYING. Every weoekX it “A WAR PILOT IN THE FAR
) f | presents enthusiastic, non- EAST,” by F. A. Swofter.
8 Y . 4
3 4 techmical reading-—an air “THE FLYING DBOCTOR AT
3 Wl LLS.S ; pageant o} the wo:'d in every WORK," by E. R. Yarham, F.R.G.S.
) , [ | issue! Wauh its stirring air “FLYING FOR EVERYBODY,” by
] F | fiction, f{rue adventures of €. Repean Bishop.
3 G OI D Fl A K E 4 Service and civil pilots and “SCALE MODEL DESIGN,” by
] [ the pioneers of flight, its L. S. Wigdor.
3 1 *“ inside *’ information on afl “YHE OLD WAN FLIES,” by
3 . h ’ : t | that is new in flying, and Raginatd Sunnuck.
4 : o 3 .
A profuse illustrations, it satis- “MURDER BY AIR,” by Captain
: 15 the man’s Clgarette r | fies the very keenest desire vi. E. Johms.
2 S 4 for aerial knowledge. AND SPECIAL PHOTOGRAVURE
V that women like ’
3
3
.
3
b
X
3
3
¥

p
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COIL CONN ECTIONS—2 SAGE 143

Techmcal Slaﬁ'.
W. J. Delaney, H. J. Barton Chapple, Wh.Sch.,,
B.Sc., A.M.L.E.E,, Frank Preston.

ROUND #2¢ WORL

Cobil Connections
HE beginner is often confused when
makmg a change in the tuning circuits
of his receiver, by finding that the new coil
he proposes to use has a different number of
pins or connections from those fitted to the
older coil. Unfortunately, there is no
standardisation in the method of making
coil connections, and even in a three-winding
medium-wave coil the reaction winding may
or may not be mternally connected to the
grid winding. Consequently, it is necessary,
if no details of a coil are available, to check
through the windings in order to find the
various connecting points, and in this issue
we continue the short article which the
Experimenters have written regarding this
detailed subject. You will find various coil
designs illustrated, and an explanation of
the reasons underlying certain types of
connection, whilst the method of using the
different windings is also explained. It
might be mentioned in this connection that
certain old types of coil are unsuited for
use in modern receivers on account of the
fact that the minimum wavelength to
which the medium-wave winding tuned
was about 250 metres, and thus many
interesting stations and broadcasts will be
unobtainable. Turns could be stripped off,
but this might upset the long-wave w mdmg,
and therefore modern coils should be used
when the low medium-wave stations are
desired.

Echo Effects
ANY conflicting reports have been
received from time to time regarding
the effects of echoes. In television a ghost
image is sometimes seen, and according to
an Australian newspaper it is now a common
occurrence to hear the Daventry announcer’s
voice on one of the Empire programmes,
accompanied by several strong echoes.

Radio and Aircraft

THE many novel radio beacons, direction-
finders and other aids to- navigation

are being thoroughly explored with a view

to finding certain definite apparatus to be

fitted to aircraft intended for the forth-

coming Atlantic Air Service.

Radio Clocks

IT is stated that a new type of clock is
shortly to be installed at Greenwich

Observatory, operated by a special syn-

chronous motor. It is not stated, however,

whether this will be used to broadcast the
six pips in place of the present apparatus,
although the new clock is claimed to have a
very much greater degree of accuracy in
time-keeping. It is intended mainly for
special astronomical study.

Short-wave Interference
ERTAIN forms of interference on the
short-waves are thought to be due to
two stations heterodyning one another, and
the resultant beat-note coincides with a
different station, giving rise to signals on
this new wavelength. Special laboratory
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apparatus is being built with a view to
trying to isolate the separate signals to
prove this effect and to ascertain what form
thle; necessary interference suppressor should
take.

Sponsored Programmes
lN reply to the recent agitation which has
been directed against commercial broad-
casts in Europe, and in view of the pro-
posed French ban on such programmes, it
is stated that investigations are being made
in Toeland, with a view to using the 100 kW.
station at Reykjavik for sponsored pro-
grammes. It is stated that results would be
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as good as those at present obtained in
England, and a certain amount of difficulty
would be overcome from the broadecasting
point of view.

St. George’s Day

PRIL 23rd is St. George’s Day and a
special programme is to be given on
the National wavelength. Entitled simply
*“ England " it willrun for sixty-five minutes;
a programme which, according to the
B.B.C., will try to make thoughtful and
persona,l contact with listeners on the
varying aspects of the nation, its history,
the character and humour of its people,
the tranquillity of its countryside and
country life, its ideals and strength. Re-
flections by Howard Marshall will be inter-
spersed in the typical items of English
music.

Return of Philip Ridgeway

AY 28th and June 11th will see the
return of Philip Ridgeway who has
not broadcast from the London studios for
nearly two years. His stage activities with
the famous ‘‘Ridgeway Parade’’ have
prevented him from fulfilling broadeast
appearances, but he will pay a flying visit
to St. George’s Hall for a variety item on
June 11th and will act as Chairman at the
Palace of Varieties on May 28th.

More Ultra-short Wavers

W8XO0Y, on 31.6 mefs (9.494 m.), was
clearly heard broadcasting a short pro-
gramme in the course of which the address
was given as P.O. Box 830, Akron (Ohio),
U.S.A. On the same frequency, W3XIR
taking a relay of WCAU, Philadelphia (Pa.),
has also been logged. , also at
Philadelphia, a 50-watt station operated by
the Westinghouse Electric and Mfgz. Com-
pany, is working daily between B.S.T.
16.00-05.00. W3XEX, on 26.05 mc/s
(11.51 m.), is the call of another 50-watter
which takes the programme of WTAR,
Radio Corporation, Norfolk (Va.).

Delhi Tests on 31-metres Band

VUD2, Delhi, has been heard testing out
on 31.28 m. (9.59 mc/s) on week-days be-
tween G.M.T. 02.30-04.00. On the same
channel, W3XAU, Philadelphia (Pa.),
U.S.A,, is now working daily from G.M.T.
04.00-05.00.
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Police Portable Transmitter
IT is reported that the Viennese police
are experimenting with a small portable
transmitter which is slung from the police-
man’s shoulder, the batteries being pliced
m his coat pockets. This transmitter,
which operates on a pre-determined wave-
length, is for C.W. only, and is under 2 lbs.
in weight, including batteries.

Baird’s New Factory
T has been known for some time that
since the Crystal Palace fire in Novem-
ber, 1936, the Baird Company have been
working under somewhat cramped condi-
tions in other buildings in the Palace
grounds. A modern factory replete with all
up-to-date research and manufacturing
facilities has now been completed in Lower
Sydenham, and occupation of the building
has begun. Bearing in mind the enormously
increased interest in all matters appertaining
to television during the last few months it is
gratifying to know that the pioneer com-
pany will now have the facilities to make
renewed progress in the many ramifica-
tions of the science with which they are
associated.

New Station for Vatican
HE new 50-kW short-wave transmitter
to be erected in the grounds of the
Vatican at Rome will supersede the present

The cll-seeing eye of the microscope is called in by
the radio industry for a varicty of purposes. = Here
the hardness of chassis steel is being tested at Ekco
Works.

transmitter, which has a power of only 12
kW. Equipped with a directional antenna,
it will have a much wider coverage in all
directions than the present station.

Radiogram for a Cruiser
ON the quarter-deck of H.M. Cruiser
Coveniry, at Portsmouth, recently,
Alderman Miss Alice Arnold, Mayor of
Coventry, presented to the ship’s company
a silk Ensign to replace the one given to the
vessel when she was launched in 1919.
Accompanying the Ensign was a further
gift, a powerful radio-gramophone, which
Miss Arnold said was bought from a fund
raised by the people of Coventry.
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E INTERESTING and TOPICAL
L NEWS and NOTES

Radio at Woman’s Fair
ADIO, television and electricity will be
demonstrated at Woman’s Fair and
Exhibition, to be held at Olympia, from
November 2nd to 26th this year. There
will be sections dealing with home making,
decoration, heating and lighting, domestic
science and cookery. Radio, television and
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At Stoughton Barracks, Guildford, Surrey, the depot of the Queen's Roy
1t is interesting to note that the troops at the depot drill to the
The illustration shows young soldiers in one of the

been installed in all the barrack rooms.
music of a radio-gramophone, installed recently.
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Reinhardt (guitar) and Stephane Grappelly
(violin), '

Music of Holland
OLLAND has been chosen for the
tenth broadcast in the series entitled
“ Music of Other Countries,” on April 25th,
when the artists will be Glyn Eastman (bari-
tone), Harold Fairhurst (violin) and Wini-
fred Davey (pianoforte). Glyn Eastman
will sing in Dutch a group of folk songs
which he has collected during various visits
when he ‘has broadcast from Holland.

e T

.

al Regiment, wireless sets have

g

barrack rooms at Stoughton Barracks listening to one of the receivers.

electricity will feature prominently in these
displays.

The Australian Cricketets
MIDLAND wilt provide for the National
programme running commentaries in
the lunch and tea intervals of the first match
of the Australians’ tour, that against
Worcestershire on the county ground by the
Severn. The match begins on April 30th.
Howard Marshall will be the commentator.

Northern Music Hall
d I ‘HE Variety bill on April 27th in the
Northern programme will be taken
from two ‘‘ Halls >’ : —the Grand Theatre,
Bolton, and the Lyceum, Sheffield. From
Bolton comes Terry Wilson, and from
Sheffield there is an excerpt from ‘‘ On with
the Motley,” including Max and Maisie
Norris, Robert Keppel, Muriel - Murray.
Rosami and Elgar, young Cyril Barnes, the
Rhythmakers Band, the Six Blonde Bomb-
shells, the six Dancing Delights, and Albert
Modley. Theshowis produced and arranged
by Max Norris.

“ Swing ” from the Continent
EGIONAL listeners are to hear a session
of Swing Music from the Continent
on the evening of April 22nd. It will be
played by a celebrated French Swing

-combination, the Quintette du Hot Club

de France. The orchestra is led by Django

SOIVE THIS®

Agriew had a three-valve A.C. mains receiver
with ' an_indirectly-heated output pentode
stage. During aun item he heard .a faiut
click and signals immediately faded out. He
econneeted a pick-up, but still could not
obtain signals. He next connected a mililam-
meter in the output anode.cireuit and this
registered no current. He suspected the
mains unit, but the meter, when included in
geries with ‘the smoothing choke, showed a
fair cutrent reading. He then suspected.thc
output transformer, but on test this was in
order. He therefore took the output valve to ’
a local dealer for test, but this showed’ that
it was quite up to standard. What was the
trouble ? Three hooks will be awarded for the
first three correct solutions opened. Address
your envelopes to The Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand, ;
Loudon, W.C.2. Envelopes must be marked
Problem No. 292 in the top left-hand corner
and must be posted to reach this office not
Jater than the first post on Monday, April
25th, 1938.

Solution to Problem No. 291.

When Jackson added his extension lead he over-
looked the fact that a fixed condenser had to he
included in the filter circuit. As Jackson arranged
things he was short-circuiting the H.T. supply dijrect
to earth throngh the two speaker transformers.

The following three remlers successfully solved
Problem No. 290, and books have accordingly heen
forwarded to them: W, Battersby, 8, Blackledge
Street, Daubhill, Bolton; C. N. Green, 7, Greenfield
Gardens, Cricklewood, N.W.2; V. Harrison, 2, West-
brook Avenue, Teignmouth, Devon,
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Stability in T.R.E Circuits

Some Further Notes on the Fascinating Subject of
Straight Multi-HF-stage Receivers

T was, I believe, Euclid who said that
‘“ things which are equal to the same
thing are equal to one another.” He

certainly did not know anything about
earthing H.F. stages.

It is altogether too tempting to look upon
a metal chassis as a common earth. That
word ‘‘ common ” is, in fact, the cause of a
lot of trouble. H.F. stages must be kept
separate, but as soon as one starts thinking
of the chassis as_one big earthing. point,
those stages cease to be separate. It
seems absurd that a wire from the earth
end of a condenser to the earth end of a
coil should be different from the use of a
chassis as the connection between those
two- points, but the fact remains that the
wire i8 often much better.

The limit to the amplification obtainable
from a multi-stage H.F. set depends on
its stability. A receiver which is com-
pletely stable the first time it is tested is
open to suspicion, unless the - design is
exceptionally good. Only too often,
stability is achieved by sacrifices in
efficiency, whilst if there are signs of
instability, the cures adopted take the
form of reduction in amplification.

In many cases, a deliberate reduction in
efficiency appears to be the only remedy ;
but when it is, it usually points to faults in
design or layout. And as often as not,
these faults are due to unsuspected electro-
magnetio couplings, or ‘‘common impe-
dance ”’ couplings, such as the common
chassis-earth. Of course, eapacitative
oouplings can also be a source of trouble.

Coupling Loops

One trouble I experienced was due to the
metal frame-work of the wave-change
switch. The switches themselves were
located beneath the coils; the two metal
rods carrying the switches ran beneath all
the coils and were riveted to the metal
locator plate. Although these rods formed
no part of the circuit, the set broke into
oscillation if the rods were touched.

What was happening was that the two
bars, with the locator plate, were acting
as a loop which coupled all the circuits,
and several earthed connections had to be
made to the bars, adjacent to each coil.

Personally, I consider it safest to look
upon each stage as a complete and self-
contained unit, even to the extent of
building them in separate screening boxes.
As will be seen from the accompanying
typical diagram, the ciccuits can be entirely
sepatated, as shown by the dotted lines.
In this diagram, no connection is shown
between the individual ‘ earth’ lines.
In fact, it i3 very much better not to think
of them as earth lines, but simply as parts
of the individual circuits. By attention to
the layout it is often possible to connect
all the ‘ earth ’’ points in a section to one
terminal, mounted through the metal
chassis, and then run a short wire from this
terminal to the earth side of the corre-
sponding condenser section.

Whatever the actual layout, each stage,
with its wiring, should be treated as a
completely separate section, and .only
when this has been done, should a connec-
tion be made to the chassis or bus-bar.

Component Positions

Even within each individual section,
the closest attention should be paid to
the positions of the components. If the
accompanying diagram was any indication
of the arrangement of the components,
the relative positions of R2 and C2 are
better than Rl and C1. The wire “Y ” is
merely an H.T. lead, whereas “X” is
carrying H.F.

Another source of coupling can occur
through the heater leads in a mains set.
In a large receiver, these can be quite
lengthy, and although they form no part of
the radio circuit, they can cause coupling,
especially as the only earthed point is way-
back at the centre tap on the transformer
winding.

There are two ways of guarding against
such trouble. One'is to remove the earth
conncction from the centre tap of the
heater winding, and then earth one of the
heater leads. To be really on the safe

tap, but to earth the heater sockets on each
valve holder, so far as H.F. is concerned, by
means of a .1 mfd. condenser.

The use of screened leads is to be avoided
where possible. In the case of the anode
leads it is usually essential that the wires
should be screened and often it is wise to
screen the grid leads. But remember that
the screening must be earthed, so that
capacity effects will exist between the
screened lead and earth. Itis better, there-
fore, that the screening should not fit
tightly over the wire, otherwise the capacity
will be higher than is desirable.

Still another source of common coupling
which can easily occur is through the
A.V.C. line, particularly if it controls morc
than one valve. To guard against this,
each A.V.C. decoupling resistance and
condenser should be contained in the
section to which it belongs.

' All of which may, tempt readers to ask,
“Is it worth it 2 In my opinion, it cer-

\
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Diagram of 2 H.F. stages indicating important points in regard to layout and stability.

side, one heater socket on each valveholder
should be earthed, taking great care that
all the earthed sockets are connected to
the same heater lead, otherwise the trans-
former winding will be shorted. Do not be
tempted to dispense with one wire by using
the chassis as a common connector.
Another method is to retain the centre

tainly is. Quite apart from the fascination
of tackhng’a difficult problem and finding a
satisfactory solution, there is the undoubted
fact that a well-designed multi-stage H.F.
set can give a wide choice of programmes at
cxcellent quality, whilst it has many points
in its favour when compared with a super-
het.—R. H. B.

-

ON THE WAX

Brunswick and Vocalion
POPULAR star, Connie Boswell, has
recorded two old favourites, “ Mar-
tha ”’ and “ Home on the Range,” on
Brunswick 02566. A novelty vocal with
instrumental accompaniment is supplied by
The Foursome, singing * Sweet Georgia
Brown ”’ and “ Chinatown, my Chinatown,”
on Brunswick 02571. Chick Webb and his
Orchestra have made a catchy recording of
“The Dipsy Doodle” and ‘ Midnite in
Harlem ’ on Brunswick 02569, as also have
Jimmie Lunceford and his Orchestra with

“ Like a Ship at Sea  and *“ Margic”’ on
Brunswick 02570.

Maxine Sullivan, who has made a number
of best sellers, appears on Vocalion S 137,
singing a popular tune of the moment,
* Nice Work If You Can Get It,” from the
film ‘““Damsel in Distress,” and “ Easy
to Love ” from the film * Born to Darice.”
“ Lights Out > and ‘‘ Ragging the Scale ”
on Vocalion 576 is music in the Russ
Morgan manner, whilst Harry James and
his Orchestra have made two hot numbers,
“One o'clock Jump” and * Jubilee”
from the film ““ Every Day’s a Holiday.”

Hill Billies are always popular, and Jack
Savage and his Cowboys supply ‘two—
“ Sweetheart of Red River ”” and * Memo-
ries of Home ’—on Panachord 25962.
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USING A BLUEPRINT

A Special Article for the Beginner Explaining t

he

Value of a Blueprint and the Best Method of Using It

N building certain forms of apparatus
a blueprint is an essential, and many
hours are spent by the draughtsmen at

the drawing-board making the necessary
tracings. In wireless receiver construction
there are hundreds of amateurs who are
able to build any type of receiver merely
from the theoretical diagram. But it is
essential to observe.a- certain order in
making up some receivers ; ; just as when
erecting a building certain girders must be
placed in definite positions, so must certain
components in a wireless circuit be placed
in a gi®en position. These positions are
found by the designer of the receiver after
making up perhaps a dozen different models
in order to ascertain the most effective
lay-out. The question of the lay-out is not
always dependent upon the ease of wiring,
although this naturally plays a consider-
able part in the finished design. It is essen-
tial to avoid interaction between certain
components, and losses due to lengths of
wire in some circuits must be avoided.
Therefore, even if you can read and under-
stand a theoretical circuit, it is necessary
if you are going to reproduce the original
design, tostudy a blueprint and see just what
arrangement was adopted by the designer.

Tracin

The blueprints which are supplied for
receivers described in this journal arec all
drawn full size. It is, therefore, a very
simple matter to place the blueprint on the
specified chassis and trace off every screw-
hole or hole used.for the passage of a con-
necting wire. As the majority of modern
circuits employ what is known as chassis
construction it is necessary on the blue-
print to show the above-chassis and below-
chassis views, and these are produced always
with the above-chassis view at the top of the
blueprint. It would be possible, therefore,
to cut the print in half and to affix each
half to the respective sides of the chassis.
Many amateurs adopt this idea, placing the
prmt in position with one or two dra.wmg-
pins and then when the receiver is com-
pleted the blueprint remains as a permanent
record should wiring be modified or be in
need of renovation at any time. An alter-
native scheme is to trace the print by plac-
ing ordinary carbon paper on the chassis

Fig. 2.—Wires which are connected or attached to
each other are shown as above.

and tracing off the lines with a sharp pencil.
Actually, however, neither of these schemes
is essential, and the method which is in
our opinion the best is to place the blue-
print on a large table upon which the
constructional work is to be carried out and
then to transfer the various details one at a
time.

Clearance Holes

Pin the print down to avoid damage
to it, and then when the work is completed

Fig. 1.—Wires which cross without touching are
always indicated by one of the schemes shown above.

the print may be filed away for use on any
subsequent occasion. Take first of all the
large holes such as will be needed for valve-
holders, coil holders and similar items. Care-
fully measure off the centres of these on the
print and then transfer the measurements to
the chassis surface. If you do not object
to damaging the print, of course, you can
place the print on the chassis and with a
small sharp-pointed awl, may prick through
the various centres and screw-holes. The
perforations will weaken the print and it
may subsequently suffer damage due to
thig, and, therefore, the process of trans-
ferring the details is desirable. It is also
much more interesting, and adds to the
work of construction by giving something
more to do than just assembling a few odd
parts and stringing them together with
wire.

Having marked out the various holes,
drill them to the required size, and where
this is not quite clear from the print (due
to the proximity of other circles on the
components, for instance) the actual com-
ponent should be examined and measured.
All holes in the chassis, which are always
numbered in sequence from one upwards,
should then be drilled, and in the majority
of cases a in. hole willsuffice. Ifa screened
lead is indicated a }in. hole will have to
be made to enable the larger diameter of
the screened wire to pass through. The
components should then be mounted,
unless it specifically states in the con-
structional article that certain itcms should
be left until a certain stage in the con-
structional work has been reached. It will
"sometimes be found that the components
are o arranged that wiring is obscured by
a large component and thus a certain part

of the wiring will have to be carried out
before that component is mounted.

Wiring Details

Therefore, follow the constructional
article where this is available, but if it is
not, a wire of the type referred to would
easily be seen as it would undoubtedly be
shown by a broken line—signifying that it
is partly covered. In the wiring plan or
blueprint the wires are shown in certain
definite forms, and these are clearly in-
dicated in Figs. 1 and 2. Itshould be noted
that the wiring tracing does not indicate
which wires are above and which below
other wires and therefore it may be
necessary at certain times to pass a wire
beneath another already in position, but
it should be adopted as a general rule that
all wires should cross as nearly at right
angles as possible. This rule should be
followed even although it may mean making
a double bend in a wire in order to get the
right-angle crossing. The crossing points
should also be insulated by slipping the
special insulated sleeving over the wn'e,
and this will avoid short-circuits ekould
the wires inadvertently come into contact
due to sagging. Junctions indicated on
a blueprint may not necessarily be carried
out at the point indicated, but at some
convenient point, perhaps where a com-
ponent with wire ends is attached. Make
all such junctions in a really sound manner,
using solder for joining the wires and making
quite certain that the joint is well made
and not a ‘‘dry joint.”” A point whlch
often causes confusion to the beginner is
what type of connection is indicated where
the letters M.B. or M.C. are marked on the
blueprint. These merely indicate that a
wire is attached to a soldering tag or
beneath a nut or bolt-head at the points
indicated and are thus in contact with the
metallised baseboard (M.B.) or metal

chassis (M.C.). These points serve as earth
return points and avoid running long leads
from one such point to another, and
eventually to the earth terminal.

Fig. 3.—Cormmon earth return points are joined o
screws or bolts in the chassis, and are indicated as
shown in this illustration.
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VALVE

i STREAM of electrons flows from
cathode to anode.”” This phrase
must have been read dozens of

times by the average amateur who may

surely ask, ‘“ Why should they?” and

‘“For what reason do electrons suddenly

leave the atoms to which they belong and

go rushing off into space.”

The fact that the cathode and anode are
in a vacuum has nothing to do with it ; the
air is pumped out of the bulb so that the
electrons may have an uninterrupted
journey from cathode to anode, and not
to assist with their initial break away.
Again, the anode is held at a high positive
ipotential to direct

ithe detac};]ed e%ec‘ \*.
.trons to this elec-
htrode, and may /- ST \

(@)
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Fig. 1.—The hydrogen
‘atom consists of a single
‘electron (negative)
revolving round a
single proton (positive).

< °
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Fig. 2—The nucleus of

the carbon atom contains

12 protons and 6 electrons.

Six free electrons complete
this atom.

incidentally have some small effect in
helping them to break away, but the
significant fact remains that electrons will
leave the cathode (provided, of course, that
it is adequately heated) with all other
electrodes disconnected.

-
{Electronic Theory of Matter
‘ In order to understand the function of
a valve cathode, it is necessary that some
‘knowledge be gained of the structure of its
active coating, which, in other words,
means some idea of the electronic theory
of matter. ’
Matter, be it silver, oxygen, roast beef,
common salt, or anything that the reader
may think of, is composed simply and
solely of electrons and protons; the only
difference between, say, sulphur and copper
is the arrangement of the electrons and
protons in the atom. Take the hydrogen
atom as an example, which is diagram-
matically illustrated in Fig. 1. It will be
seen that this atom is the simplest possible,
consisting of one proton and one electron.
Compare this with the carbon atom at
Fig. 2, which has a nucleus (or centre)
composed of twelve protons and six
clectrons around which six free electrons
revolve on two separate orbits. It is neces-
sary to note particularly that a normal
stable atom has an equal number of protons
and electrons, although the latter may be
divided into varying proportions of free
(i.e., revolving outside the nucleus) and
fixed electrons.

Free Electrons

The proton is the positive charge of the
atom, and accounts for practically all of
its mass, for it weighs about 2,000 times
as much as the electron, and may be re-
garded as stationary in space. The electron
is the negative charge and is, in other words,
just pure electricity and, unlike its counter-
part, is readily movable, inclined to be
unstable, and possesses so little mass that
it has almost negligible inertia and mo-
mentum.

Some substances have the bulk of their
free electrons in their outer orbit, and those
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The Peculiarities of the

Electron Stream are Dealt
With in this Article.
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that have the maximum number possible,
viz., eight, are inherently stable, as the
electrons are held strongly by the attraction
of the positive nucleus. Some substances
have their free electrons travelling in
several orbits with only one or two in the
outermost orbit, such as the substance
strontium, which is used as the basis of
most cathode (or filament) coatings. Stron-
tium (see Fig. 3) has its thirty-eight elec-
trons arranged in five orbits, the outer
one having two, while the middle orbit
of this atom has eighteen. The result of this
particular arrangement is that the outer
two are easily detached, as they are rela-
tively remote from the nucleus, and also
because the dense inner rings ‘“screen’
the outer orbit to some considerable extent.

>, — \.
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Fig. 3.—The strontium atom is very much more

elaborate than the other atoms illustrated ; the

nucleus is made up of 76 protons and 38 electrons,

while the 38 free electrons are arranged in 5 orbits.

Note particularly that the outer orbit has only
2 electrons.

Free electrons are held in their orbit by
a balance between two forces, the pull of
the positive nucleus (gravity, if you like),
and the centrifugal force due to the speed
Yf the electron. A simple analogy is a ball
on a piece of string ; if the latter is held in
the hand and the ball made to spin round
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in a wide circle, then the string represents
the pull of the nucleus while the force that
keeps the ball from falling to the bottom of
its orbit is known as centrifugal force.

Normally, then, an atom of strontium
continues to exist as a self-contained
““family.”” On the average cathode, there
would be of the order of a hundred X
million X million X million atoms of this
substance or a mixture to which barium and
other substances have been added. When
the cathode is heated the electrons,
(especially those on the outer orbit) revolve
faster and ‘‘spare’’ electrons originating
from the H.T. current source arc forced
into the ‘¢ family circle ”’; this completely
unbalances the atom, the nucleus being
unable to hold the additional electrons,
particularly as the increased speed of the
orbit will increase the centrifugal force and
cause the diameter of the orbit to increase,
and hence decreases the pull of the nucleus.
All this is too much for the inherent stability
of the atom (which we have already
indicated to be low in the case of strontium,
barium, etc.) and the ‘* spare,” and possibly
one, of the normal electrons, will be flung
into space.

Once having left the cathode, the electron
will proceed on a tangent to its original
orbit so it may leave the cathode in any
direction. Where there is a high positive
electrode, snch as the anode of a valve,
the electrons will be pulled into its firld
and pulled towards it at a velocity that
increases as the distance decreases. In the
absence of a high positive electrode, the
electrons will travel to the most positive
point, i.e., the extreme ends of the heater
or the positive end of a D.C. heated fila-
ment. The loss of electrons in the atoms is
made good from the H.T. current in the
case of a mains valve, while in the case of a
directly-heated valve, the L.T. current may
be involved.

The foregoing explanation has shown
what happens in an individual atom, bnt;
the same thing is happening in all the
atoms on the surface of the cathode ; atoms
below the surface do not project electrons
into space, but they behave in the same way
and perform the very useful function of
feeding the surface atoms with ¢ spare”
electrons which they, in turn, take up from
the H.T. current.

GILBERT “JUNIOR "
ELECTRIC HAND-DRILL

VERY useful electric hand-drill for
the amateur’s workshop was recently
placed on the market by The Rawlplug

Coy., Ltd. This sturdily-built tool, which *

in use is held in the hand by a pistol-grip,
is far more speedy and accurate than the
ordinary breast-drill. It will drill wood
or metal and takes up to }in. drills. Other
jobs that can be done with the aid of this
handy little tool are, sandpapering—by
using a sand-paper disc; buffing and
burnishing, and even car polishing, if a
suitable polishing mop is placed in the
chuck. When fixing up aerial and earth
loads, the Gilbert “Junior” will save
much time and trouble by drilling the
necessary holes quickly and neatly through
window-frames, etc. The drill, which is
supplied for various voltage ranges from
105 to 250 volts. A.C. or D.C., weighs 3lbs.,

/&4

it
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The Gilbert ** Junior”

Electric Hand-Drill is

suitable for many jobs
in the workshop.

complete with
switch, chuck and
flex. The price is
35s.
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AERIAL PROBLEMS

The Advantages and Disadvantages of Various Forms of
Aerial are Discussed in this Article by Radio Engineer

ANY aerials are receiving their
annual overhaul and inspection,
and it would appear that many

will be modified or re-riggedito enable their
owners to experiment to improve reception
efficiency, freedom from interference, and
better signal-to-noise ratios. One cannot
consider the aerial input side of any receiv-
ing apparatus without coming up against

undesirable habit. Apart from these more
or less tcchnical qualifications, it must not
be overlooked that the use of a frame aerial
allows one to dispense with the leads and
restrictions-usually associated'with external
aerials, and this item alone was partly
responsible for their great popularity.

On the other side are, of course, the dis-
advantages, and these can be summed up

in the following remarks.

g

INDOOR
AERIAL

AT LEAST ift
FROM WALL

TO RECEIVER

Pt e

THIN WHITE ELASTIC T be on the clumsy side; they

‘RUBBER RINGS \/{ :

——— THIN WHITE ELASTIC —

Most frames were inclined to

did not add, so to speak, to the
decorative scheme of the room
in which they were used, and
: their efficiency was naturally
: well below that of an external
(e aerial. Another nasty fault
or was their susceptibility to
. electrical interference, and the
: fact that the receiver, unless
it was designed for use with a
frame in the first place, had to
have its input circuit modified.
However, the frame aerial still
has possibilities, and it is

Fig. }.—An efficient indoor aerial should be arranged as shown

here.

that problem—which is the best type of
aerial ?

Many might think that that is an easy onc
to solve, but it is not so simple as it would
appear to the unenlightened. Itisimpossible
to ‘state which is the best type of aerial
unless certain information is provided
regarding matters - which are so closely
related to aerial design and erection. For
example, one must have some idea of the
space av:ilable, the conditions prevailing
in the area of operation, the type of receiver
to be used—whether all-wave, broadcast
or short-waver while, similarly, some. guide
as to the form of reception the operator is
interested in—D.X. or local—must be given.

For the purpose of this article, it is pro-
posed to divide the various forms of aerials
—good or otherwise—into classes, and
examine each class in turn with the hope
that all individual conditions will be
covered.

In the first class let us place frame aerials,
in the second indoor aerials, and in the third
outside aerials, but do not think that this
classification is intended to represent any
order of merit.

Frame Aerials

Systems coming within this elass do not
appear to receive the favour they did a few
years ago except, of course, in the case of
portables and transportables.

As pointed out in an article which
appeared in these pages during the early
part of last September, frame aerials offer
certain advantages which, even to-day,
should not be overlooked. Their chief
virtue is their directional properties which,
in turn, means that they are most useful
when additional selectivity or freedom from
adjacent station interference is required.

Another good feature is that they are not
so capable of radiating when they are used
with a receiver or operator subject to that

worthy of every constructor's
consideration, as it offers quite
wide scope for experimental

downlead coming down and well away from
the outside of the house, it is possible to
obtain quite a high degree of efficiency,
and such an arrangement forms the most
satisfactory type of indoor aerial.

When it is a question of having to fit the
aerial in the same room as that housing the
receiver, then one cannot do better than
use the method shown in Fig. 1, where
it will be seen that the wire passes round
three sides of the room, so supported that
it is, at least, one foot away from the walls
and ceiling. It is surprising the difference
in results when the wire is so placed,
compared to when it is tucked down in the
picture rail.

Height plays a very important part with
any aevial; therefore, always remember
that an indoor arrangement will be more
efficient on the second or third floors than
on the ground level.

Outside Aerials

The types coming in the class could
be subdivided |into further sections but,
as space prevents each form being treated
individually, it must suffice to cover their
general applications. Wherever space
allows the erection of an inverted L type of

work. aerial (Fig. 2), having a horizontal portion

of say, 50 feet at a height of

TENSION 25 to 30 feet, this forms one

PULLEY SPRING of the most efficient general
S soto60Ft —— / — purpose forms of aerial,
"""" MS—eEREES' providing certain  points

2

AT LEAST TWO
INSULATORS AT
EACH END

oot

i
L]

"'\}—Jv_“:__ 3

Fig. 2.—~An ideal arrangement for an inverled ' L’

Indoor Aerials

Many listeners are forced, {
by circumstances beyond [

/ WIRE/

> type of aerial.

are noted. For example, it
is very desirable to have
the horizontal portion as
remote from earthed objects,
e such as trees and houses and
overhead wires as possible,
while the downlead should
be so arranged that it is kept
under reasonable - tension
and well away from walls.
Theactual direction will also
play an important part, but
as that is so often limited by
Jocal conditions, it is really
a matter for experiment.
The only snag with this
type of aerial system is
electrical interference. If
one is in a district where
(Continued on page 149)

their control, to make suse
of some form of indoor
aerial and, while in some
cases it is possible to
arrange quite an efficient
system, others are compelled
to tolerate a poor perfor-
mance from their receivers.

The chief fault with this
type of aerial is the tendency
to make it too small, and
with too great a capacity
to earth. Where conditions
permit a long, say, 15 to 20
yards, horizontal length of
wire being suspended in the
loft of the house with a

-

Fig. 3.~—An efficient doublet aerial.
equal to } wavelength depending on the waveband concerned.

s

DOUBLET
AERIAL

gé 10 .
(y RECEIVER

Lengths a and b are
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The Price Factor

N the course of conversation with a
prominent component manufac-
turer the other day he expressed the
opinion that whilst there would
always be a hobby of building wireless
sets, he did not think that it would
remain at its present level, which is
lower now than it was, say, five years
ago. I challenged him on this, point-
ing out that the net sales of this
journal were as healthy to-day as
they were five years ago, and that the
enthusiasm of the readers and the
volume of letters had not declined. 1
pointed to the fact that we were selling
as many blueprints as ever, that we
answered as many technical queries
per day as we did five years ago (an
inspection of the books shows that
actually we are answering more),
thiat as many sets were being built
from our blueprints, and that most
of our readers were loyal sup-
porters and had been for a number of
years. He replied that the price of
components ‘was high, and that the
commercial receiver was a fierce
competitor.  The fallacy of this
argument would seem to be almost
too patent to need explanation, but
I give it as these views seem to be
held by so many manufacturers who
ought to know better.

If you consider that people build
sets because they are anxious to save
money, then, indeed, would home con-
struction offer no advantages. But the
fact that so many thousands of readers
still build sets irrespective of price
indicates that the fascination of the
hobby exceeds price considerations.
I frankly admit that some of our
readers are compelled to consider the
price question, and that they build
sets partly for experiment and partly
to save money, but by no means the
majority of them do this. - Each year
there is a new generation cropping up
which desires to build a *first”
receiver. Like photography, wireless
will always be a hobby. Many years
ago people built their own gramo-
phones, but only a very few do so
to-day. I do not consider that wireless
will ever follow that path. It is too
fascinating, too new, too full of the
possibilities of doing something better,
too educational, too all-absorbing, to
sink to the commonplace.

My friend then went on to the

M
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By Thermion
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question of price, and I agreed that
in some cases the cost of components
should be cheaper. This journal can-
not control the price of components,
and I think that the main cause is that
most component manufacturers are
making for set manufacturers as well,
who quite obviously can place larger
orders with.them. This may account
for some of the chronic cases of slow
deliveries’ which are brought to my
notice almost daily. Some of the manu-
facturers have deserted the constructor
upon whom they built their businesses,
and have deserted them in almost a
sacrilegious way. They have. not the
courage to desert the constructor
altogether ; they like to flirt with his
custom in case the set business fails.
The dealer has been educated to
believe that there is more money in set
selling than in components ; hence
the usual reply, “ I will order it for
you.” Fortunately a few firms still
remain who give prompt service, and
are not unmindful of the valuable
service which constructors render. It
is still possible to make a set cheaper
than you can buy one, particularly
if you can assess in terms of L.S.D.
that indefinable yet certain something
known as quality.

The race is not always to the
swift ; if it were, some of the swift
people who have flitted across the
set market, and fortunately are
no longer with us, would still be
tinkering with radio and jingling their
illgotten coins. Moreover, this jour-
nal has survived when so many

of our older competitors have gone

to the wall. The manufacturer
should encourage the component
market, and he can only do this by
believing that the market is there.

Crystal Sets
ENTION of blueprints reminds
me that the crystal set is by
no means so dead as people imagine,

-valver.

nor is it the national instrument of
the Scot. ‘I am told by our blue-
print department that the sales of
our blueprint for a crystal set are
consistently maintained, and that
we sell many hundreds of them every
year. 1 listened-in the. other day
to a crystal set, and it brought back
pleasant memories of 1920, and
2MT. How many of my readers
remember the Writtle Transmissions ?
The fact that I have not ceased to
be interested in home construction
should be sufficient answer to those
manufacturers who think that the
hobby 1s a passing phase. .

Next on the list comes one-valvers,
and then three-valvers. The two-
valve set seems to be unpopular,
although I cannot understand why,
for it is possible to work a loud-
speaker from a®well-designed two-
Perhaps my readers might
like to let me know why it is that
they shun the two-valver. Set
manufacturers also inform me- that
two-valve sets are practically un-
saleable. Bearing in mind the effici-
ency of modern valves and com-
ponents, a modern two-valve set is
equivalent to a three of two or three
years ago. Needless to say, therc are
plenty of blueprints in our list for
two-valve sgts.

Wanted !

NE of my readers is particularly
anxious to get hold of either
bound volumes or loose issues of the
first three volumes of Amateur Wireless,
which, of course, is now merged
in this journal. Any reader who has
these for sale should send me a letter
stating the price.

Bound Volumes
S announced in a previous issue,
the Publisher has a few bound
volumes of Volumes 1, 2 and 3§ of
PracticAL WireLEss.  Whilst the
stock lasts they may be obtained for
7s. 6d. each. They are, of course,
very rare, and most of the issues are
out of print. I am asked to say
that when the stock is exhausted
subsequent orders will -be returned.

Prizes
OFFER a prize of three books to
the senders of what I consider
to be the best letters on “ My Most
Embarrassing Moment in Radio.”
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These letters should not exceed 250
words in length, and they should be
written on one side of the paper only.
Professional journalists, free-lance
writers and hack reporters are not
permitted to enter. = Mark your
envelopes “ Thermion’s Prize.”

B.B.C. Handbook for 1938
DVICE to those with radio
masterpieces hidden away in
a drawer, to those seeking auditions
-and appointments, and to others
who wish to explore Broadcasting
House is contained in “the B.B.C.
Handbook for 1938, published on
April 1.

I am interested to see in this
booklet that the B.B.C. is as anxious
to secure good broadcasters as are
most people to broadcast. Writing
for the radio presents a whole new
literary field, and in its chapter on
the submission of scripts and scores
the Handbook expresses the B.B.C.’s
willingness to co-operate with would-
be radio writers.

The Handbook records the most
notable events and developments in
the fifteenth year of the British
broadcasting service and contains a
great deal of standard and up-to-date
information about the B.B.C. itself.
It is the eleventh of such handbooks
to be published.

There are chapters on the Corona-
tion broadcasts, on television, and the
new foreign language broadcasts.
The King’s Coronation speech and
Christmas message are printed in
full.

The year 1937, an historic one for
broadcasting, 1s reviewed at some
length. It was the year of the new
Charter, of thoroughly organised
television, of the first broadcasts in
foreign languages, of the most exten-
sive experiments yet made in Listener
Research, and of substantial increase
in the network of Regional trans-
1nitters.

There were, I see, over 100,000
hours of broadcasting from the home
transmitters, a figure which includes
23,779 hours of Empire broadcasting
and 1,619 hours of television. The
aggregate for 1936 was in the region
of 87,000 hours.

The year 1937 saw the introduction
and success of two notable dramatic
innovations, World Theatre and the
Experimental Hours. While these
latter were expected to appeal only
to a minority audience, the response
from listeners, it is disclosed, has been
enormous. The year gone by was
also witness to the most comprehen-
sive and elaborate outside broadcast
ever to be heard in this country and
probably in the world. The story of
the organisation of this programme

~ PRACTICAL AND AMATEUR WIRELESS

Centre-tapped Aerials
I.N television it is now usual lo use a
-vertical aerial with a lwin feeder
Joined 1o the centre. A similar idea (with
the aerial wire horizontally arranged) is
also used very often for normal short-wave
reception. It is important o remember
that maximum efficiency will only be
obtained with such a scheme when the lwin
Jeeder is properly designed and connected.
A number of cases of disappointment with
this type of aerialhave been traced to the
Jact that it is overlooked that the two ends
of the feeder, when this is untuned, must be
Jjoined to the centre of the aerial system at
a point equal in impedance to the surge
impedance of the line. By using the
modern  specially-designed ~ twin-feeder
Jor television, the value of the surge
umpedance of the line will be known
as it 1s printed on the box by the makers.
For those who wish lo calculate the im-
pedance of a home-made line the formula
is 276 logy, D where D is the distance
r
between the two feeder wires and r is the
radius of one wire. Il should be noted
that this formula applies irrespective of any
insulation that may be used lo support or
separate the wires.

Speaker Magnets
AN inleresting case came to light
recently where a sel of our design
had been slightly modified to enable it to be
incorporaled in an existing cabinet, with a
self-conlained loudspeaker. Disappotinting
results were obtained, and some very
peculiar tuning effects noticed,  Qualily
was very poor, and it was decided to make
a very systematic check of the wiring.  The
chassis was removed from the cabinet and
switched on-preparatory lo the tests, when
it was noted that quality was normal.
Tuning was also then found to be in order
and it was assumed that a loose connection
had been responsible for the trouble. Upon
inspection no looseness could be observed
and the chassis was accordingly put back
into the cabinet, when the original effects
occurred. It was subsequently found that
the field surrounding the speaker magnet
was causing the trouble, the H.F. valve,
the output pentode and one of the coils being
in this field.  When the speaker was
moved the set performed normally, and the
performance was quile good even when the
H.F. valve and coil were left in the field,
but the output valve was removed.

NEWNES' TELEVISION AND
SHORT-WAVE HANDBOOK

3/6, or 4/- by post from
GEORGE NEWNES, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

April 23rd, 1938

—which was, of course, that of the
Coronation—is. fully told in a special
section of the handbook.

Broadcasts to schools enjoyed a
record year and the number of schools
recorded as listening rose, in the
twelve months, from 5,000 to 6,890
in England and Wales and from 750
to 881 in Scotland.

From the lay point of view one of
the most interesting sections of the
handbook is that which answers the
question, “ What is the B.B.C.?”
The full story of the Corporation’s
growth from the days when, as the
British Broadcasting Company, it sent
out its daily broadcasts from its
London station in the Strand until the
present time, is fully described. The
structure of the B.B.C., its methods
of finance, and its national position
are closely analysed.

‘The handbook contains also licence
figures and the revenue account and
balance sheet for the past year, besides
advice on good reception and main-
tenance of sets. Its price is 1s. 6d.,
or 1s, 10d. by post, and applications
should be addressed to the B.B.C.
Publications Department, 35, Maryle-
bone iHigh Street, London, W.1, or
to the B.B.C.’s Regional offices.

Empire Exhibition
SEE that arrangements are now
complete for many broadcasts
from the Empire Exhibition (Scot-
land), 1938, and I hope the B.B.C.
will take every advantage of the varied
programme material offered.  Pro-
grammes from the concert hall, the
bandstand and the theatre will be
heard, and religious services, inter-
views with distinguished visitors and
tours of the Exhibition should alsc
be broadcast.

On May grd the Empire Exhibition
will be opened in the Tbrox Stadium
by H.M. the King, whose voice will
be heard throughout Britain and the
Empire. On the evening of May grd
listeners to the Scottish and London
Regional programmes will hear a
programme entitled ‘“ Night Out at
the Empire Exhibition.” This will
consist of a microphone tour,intended
to give listeners a sound panorama
of the bustling scene with its various
interests and amusements. Halts
will be made at points of exceptional
interest, such as the 300 feet high
Exhibition Tower which crowns the
hill in Bellahouston Park.

On four occasions the B.B.C.
Scottish Orchestra, augmented to
full symphony strength, will give
concerts, and it is expected that on
June 1gth the B.B.C. Symphony
Orchestra, conducted by Sir Adrian
Boult; will visit the Exhibition and
broadcast a concert.


http://www.cvisiontech.com
http://www.cvisiontech.com

April 23rd, 1938

Technical Fundamentals

PRACTICAL AND AMATEUR WIRELESS

141

Band-pass Couplings and Receiver Over-all Selectivity are Dealt with in this Article.

HE H.F. transformer of Fig. 17 has
both secondary and primary tuned,
and the circuit arrangements are,

by the way, typical of an intermediate-
frequency stage of a superhet receiver.
We will deal with the details of superhet
practice later, but since the intermediate
frequency remains fixed in value, the con-
densers Cl  and
C2 will be of the
preset trimmer
type. .

We will assume
thay both L1 Cl
and L2 C2 are
tuned to the same
frequency. This as-
sumption not only
agrees with the normal
practice but, incident-
ally, greatly simplifies
the technical consider-
ation of H.F. transform.
ers of the Fig. 17 type.
Call the individual res-
onant frequency of each
of the two cireuits F.
As both circuits are
tuned to F it may ap-
pear at first thought
that the two circuits in
combination will exhibit

Fig. 17.~—Standard
LF. transformer con-
nections.

resonance at F. .

If the coupling between the primary and
secondary circuits is loose this will, for all
practical purposes, be the case, but if the
coplpling is tight some veryspecial conditions
arise.

It will be obvious that if both primary and
secondary are low-loss circuits, and both
individually tuned to the same frequency,
then, with tight coupling, the interaction
between them will be considerable, and it is
to -be anticipated that the behaviour of
either ecircuit will be greatly influenced by
the presence of the other. The matter is a
complicated one, and the mathematical
equations associated with Fig. 17, simple
though the circuit arrangements appear,
are quite formidable. Fortunately, the
practical effects produced can be stated
quite definitely, and they are certainly
ot the greatest practical importance.

Interaction

In brief, the interaction between the
two circuits is such that, with tight coupling,
resonance shows up at two different fre-
gquencies neither of which is equal to F,
the frequency to which each circuit is
individually tuned. One of the resonant
frequencies is higher than ¥ and the
other is lower than F.

With the system of Fig. 17 the higher
resonant frequency will be F/y/1—k and the
lower resonant frequency will be F/4/1+k,
where k is the coefficient of coupling.
From this statement it will be seen that the
tighter the coupling the greater will be the
difference between the two resonant fre-
quencies. v

If the coupling is sufficiently tight to
give a pronounced difference between the
two resonant frequencies, and if the fre-
quency applied to the primary were pro-
gressively increased from a value below
the lower resonant frequency, it would be
found that the output voltage of the

secondary circuit would rise up to a peak
value as the lower resonant frequency is

reached, fall away as this frequency: is -

passed, rise to another peak as the higher
resonant frequency is reached, and then
fall away without further rise as this
frequency is passed. If both circuits are
low-loss, the response curve will be markedly
double peaked, as shown in Fig. 18.

An increase of H.F. resistance would
have a levelling effect upon the * trongh *’
between the two peaks. By suitable
circuit design and coupling adjustment it
is possible to get a response curve of the
nature of that shown in Fig. 19. This
curve is steep-sided and: very nearly flat-
topped. Here wc have something of
importance, because we have already scen
that a characteristic of this kind will prove
to be of value in tackling the difficulties
practically associated with the selectivity
versus quality problem.

A coupling system designed to give a
response curve of the character of Fig. 19
is said to have a *‘ band-pass’’ character-
istic, this term implying that a band of high
frequencies is handled with negligible
attenuation ; outside this band there is,
of course, fairly sharp cut-off. In connection
with band-pass systems, it must be remem-
bered that the degree of eoupling deter-
mines the ¢ band-width’’ (i.e., frequency

single peaked, but will become sharper and
sharper with reduction of coupling. The
output voltage will decrease, too, this being
maximun at the critical coupling. From the:
point of view of voltage amplitude the
critical coupling is often regarded as the
optimum coupling.

In any practical case, and assuming
fixed coupling, an H.F. transformer of the
type shown in Fig. 17 may, according to-the.
purposes of the designer have: optimum
coupling, for maximum voltage gamn—
over optimum coupling, for band-pass
characteristics, or, sub-optimum coupling
for high selectivity.

Band-pass Aerial Coupling

Band-pass coupling is not restricted
to intervalve H.F. transformers. Fig. 20
shows the basic arrangement of a very
commonly used type of receiver input band-
pass coupling. Capacity coupling is em-
ploved. As ‘the secondary tuned circuit
will normally form the tuned grid circuit
of the first valve it may be necessary to
take steps to prevent the coupling condenser
C forming a D.C. break in the grid circuit.
A resistance connected across the con-
denser, as’shown in Fig. 20, will effectively
close the grid circuit as far as D.C. is con-
cerned.

Sometimes mixed couplings are used.
One of the practical difficulties associated
with the use of variably tuned coupled
circuits is that the coupling characteristics
change with frequency. With the circuits
of Fig. 20. for example, a given value of
primary current will produce a greater
e.m.f. in the secondary the lower the
frequency. Mixed couplings are used
when it 18 desired to make the com-
bined characteristic of the coupled cir-

; 3
§ 8
a
: :
1 L A
Kc. Off Resonance K c. OF Resanance.
Fig. 18.—A double- Fig. 19.—A square-

. humped response curve.  pea%t response curve.

difference between the . peaks), while the
Q of the coils has a great deal to do with
the extent of the troughing between the
peaks.

It is to be strongly emphasised that a
circuit diagram like that of Fig. 17 does
not necessarily indicate a system with band-
pass characteristics. Everything depends
upon the degree of coupling, and the circunit
diagram gives no indication of the value
of this.

To appreciate the point at issue, imagine
that the coupling between L1 C1 and 1.2 C2
of Fig. 17 is at first sufficiently tight to
give a band-pass effect, and that the
coupling is then progressively loosened.
The first.change in the characteristic will
be that the‘two resonant frequencies will
come closer together (Fig. 19) and the top
of the curve will shorten. If the coupling
is loosened still further there will come a
point when the two resonant frequencies
are practically indistinguishable from each
other. The response curve will now have
lost its band-pass characteristic, and will
be sensibly single peaked. A certain
value of coupling must be regarded as a
critical value. At the critical coupling
the curve is single peaked, but is, so to
speak, on the verge of becoming double
humped.

If the coupling is made looser than this
critical value the response curve will remain

cuits as constant as possible from one
end of a waverange to the other.

Fig. 21 shows a case of mixed capacity
coupling. This diagram is a modification
of Fig. 20, and shows the addition of a
“top end” coupling condenser, Cl, con-
nected between the high potential ends of
the two tuned circuits. C tends to be more
effective at the lower frequency end of
the range, but C1 cvens up matters by being

Fig. 20. Band-pass coupling as used
in the aerial or input circuil.

3R

HH

responsible for greater secondary e.m.f. at
the upper cnd of the frequency range.
Very small capacity values are used for
top end coupling condensers.

Receiver Over-all Selectivity
As far as any one receiver is concerned,
the selectivity of one of the H.F. tuned

(Continued overleaf)
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(Continusd from previous page)

circuits or of one of the pairs of coupled
circuits is important from the design point
of view, but oniy in so far as it has a bearing
upon the sclectivity of the reciver as a
whole.

Receiver selectivity is usually specified
in graphical form. A graph is drawn show-
ing ‘selectivity ratio’ plotted against
ke/s off resonance. The selectivity ratio
at any given frequency off resonance is the
ratio of the signal input voltage required
at this frequency to produce a certain
receiver power output, to the signal voltage
required at the resonant frequency for the
same receiver power output.

Fig. 22 is an example of such a graph.
There is one particular feature about
it which catches the eye, and that is the
manner in which the voltage ratio scale
is divided up. - This merits explanation
and brings us to decibel notation.

Decibels

In radio we are very much concerned
with ratios expressing gains or losscs, or
involving gains or losses, of power.

The decibel is a unit that represents a
gain or loss of power in a manner that has a
very particular significance. To under-
stand this, imagine yourself to be listening
to the sound from a loudspeaker. Naturally,
the greater the audio power in the speaker
the. greater will be the loudness of the
sound. Would doubling the audio power
double the loudness, as appreciated by your
ear? The answer is, no. Actually, the
power would have to be about ten times
greater than before to give the impression
of double the loudness. To double the
loudness yet again the power would have to
go up to about one hundred times the
original value.

Take the numbers 1, 10, 100, 1,000, ete.;
the common logarithms of these numbers
are: 0,1, 2, 3,etc. It becomes clear, then,
that where changes of sound power are
concerned, the logarithms of the ratios
involved give a much better idea of the
effectiveness of the power changes than do
the actual power ratios themselves. The
common logarithin of the power ratio is,
therefore, a very useful unit for expressing

Conversion Table of Power and Voltage Ratios
to Decibels
Power Ratio. Deci(l)rels. Voltage Ratio. Decibals.
1 1
2 3 2 6
3 4.8 3 9.5
4 6 4 12
5 7 5 14
6 7.8 6 15.6
7% 8.4 7 16.9
8 9 8 18
9 9.5 9 19.1
10 10 10 20
100 20 100 40
1,000 30 1,000 60
10,000 40 10,000 80
gain or loss. The name of this unit ig the

For radio purposes it is more convenient
if we consider the Bel to be divided up into
10 equal parts and take one of these parts
to be our standard unit. This is the
Decibel.

Thus,

Decibels=10 X logarithm of power ratio.

It is most important to appreciate that,
since the decibel is a unit of gain or loss,
there must always be some datum level
specified.

Although the decibel is primarily a
unit of power gain or loss we can bring
decibel notation into voltage or current

PRACTICAL AND AMATEUR WIRELESS

gain or loss problems by, first, working in
terms of the power change involved and,
secondly, remembering that, for constant
impedance, power is directly proportional
to the square of the voltage or current.
Thus,
Decibels=10 X logarithm of (voltage ratio)?
This is the same as saying that
Decibels=20 X logarithm of woltage ratio
Although it is very easy to convert ratios
to decibel notation with the aid of a book

v

|

Fig. 21.—In this form of

band-pass circuit both top

and bottom coupling are
employed.

Ci

T-CIR

- S

of logarithms, the accompanying table may
be found useful for rough and ready
purposes.

Referring again to Fig. 22, the vertical
soale is evenly divided in decibel units, and
that is why the voltage ratios themselves
come out at such unequal spacing. Actually,
this method of plotting gives a much better
idea of the selectivity performance of the
receiver than that given by a graph plotted
with the voltage ratios on a linear scale.

April_23rd_, 1938

Turning now from real high fidelity to
more average reproduction, we know that,
even if a radio receiver falls far short of
high fidelity, it can still be very pleasant to
listen to.

Taking the average mains receiver, giving
what we normally regard as ** good quality,”
what would be the frequency range in-
volved ? Generally, something of the order
of 60 or 70 cycles pér second up to about
7,000 cycles per second, within about 5
decibels up or down. Even this range,
however, is sufficiently wide to give inter-
ference troublc in some cases.

It should now be apparent, that for very
long range reception considerable sacrifice
of high-note response will have to be made if
freedom from interference is to be secured.

Variable Selectivity

Very obviously, the maximum of satis-
faction will be obtained from a sensitive,
general purpose receiver only if the selec-
tivity can be varied at will, enabling the
listener to adjust according to the particular
circumstances of each reception case.

It is especially useful, from the listener’s
point of view, if the over-all selectivity
characteristic of the receiver can be varied
between the limits of a fairly wide band-pass
response on the one hand, to a single peak
characteristic on the other.

This suggests variable H.F. coupling,
and there is an important point to be noted.
If the coupling between two tuned H.F.
circuits is of the mutual inductance type,
and the two circuits are correctly adjusted
as regards tuning, then variation of the
coupling will cause the response curve to
change symmetrically about the carrvier

Reception  Stan-
dards P pgCar

.

L

We have already

£
v 4
I

seen that selectivity v

and fidelity of repro-

duction are not in-

50

dependent, and that

the whole matter is in
the nature of a prob- !

AT

lem, rendered difficult

by the present allo-

cation of broadcast

L
S.

carrier frequencies.
Hard and fast rules

4

Lt

cannot be laid down
but it is advisable for

B8

* DECIBE

all technically-minded

amateurs to have some

ideas of standards.

SELECTIVITY RATIO.

Let us consider real

‘“ high fidelity > first. e =

For truly ‘life-like”
reproduction on a good L

™ =ttt ..._1

X
\

transmission the re-

ceiver would have to |
deal with audio fre-

quencies ranging from
30 cycles per second
up to something like |

3, 25N

5 1005 0 5 0 15 20 2
Kc. OFF RESONANCE.

0

15,000 cycles per sec-
ond, with no more than
about 3 decibels vari-
ation up or down. As far as the high-fre-
quency section of the receiver is concerned,
this is going to. mean handling sideband
frequencies extending to 15 ke/s above and
below the carrier frequency. A little con-
sideration of the present allocation of carrier
frequencies will show that real high fidelity
reproduction without interference is going to
be impossible except under very favourable
circumstances. There is the possibility,
however, with a local transmission if the
receiver’s sensitivity can be kept down
sufficiently to give no audible response to the
adjacent channel transmissions.

Fig. 22.—Graph

showing the selectivity rating of a receiver.

frequency point, This is not true of all
types of coupling. Variation of capacity
coupling, for instance, will cause the
response curve to change, but it will not
keep symmetrical about the carrier fre-
quency. It will therefore be appreciated
that mutual inductance coupling is parti-
cularly suitable for variable selectivity
circuits.

| THE BEST WEEKLY FOR CYCLISTS
THE CYCLIST

2d. Every Wednesday,



http://www.cvisiontech.com
http://www.cvisiontech.com

April 23rd, 1938

PRACTICAL AND AMATEUR WIRELESS

143

\ IDEA

Obtaining Regeneration on an All-

wave Superhet
E following method of * boosting ”’
the strength of signals received on a
commercial all-wave sueprhet receiver, and
incidentally reducing in strength QRM, is
in daily use and with good effect. In

s

0000ag
]’ ®
J}/

SUPERNHET
RECEIVER.

\4

TwO VALVE
~~ RECEIVER

NO EARTRK 1S
USED

A method of obtaining regeneration on an all-wave
superhel.

addition, a  beat > note for the reception
of GW signals ean be obtained on a superhet
not having a *‘ beat oscillator.”

Many short-wave listeners have in
their den a stand-by or discarded two-valve
receiver of the detector-L.F. type and
incorporating reaction. This is the only
additional apparatus required. The writer
uses a home-constructed battery operated
two-valve receiver as a regenerator, and
the method of eonnecting this to the super-
het is made quite clear by the accompanying
diagram.

Regeneration is obtained as follows:
Switch on both receivers, leaving the
reaction control on the two-valve receiver
in a position well below os-
cillation point. Next tune
the superhet to a fairly
weak signal, then tune the
two-valve receiver to the
same frequency as the in-
coming signal being received
on the superhet, at the
same time increasing the
reaction control on the two-
valve receiver. This is very
easily done by audible means,
as the signal in the superhet
will increase greatly in
volume as the small receiver
becomes in resonance, and
as the reaction is increased.
Optimum signal strength is
obtained when both re-

ceivers are approximately Anordinar_t; ;afr

in tune. and the reaction on

= A PAGE OF PRACTICAL HINTS =

READERS
WRINKLE S \(UNA

-

THAT DODGE OF YOURS!
Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS’ must have
originated some little dodge which . would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a.guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, *“ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand,W.C.2. Put your name
and address om every item. Please note
that every notion sent in must be original.
Matk envelopes *Radio Wrinkles.” DO
NOT enclose Queries with your wrinkles.

! SPECIAL NOTICE

i All wrinkles in future must be
! accompanied by the coupon cut i
j from page iii of cover. i

the two-valve receiver is_just below oscilla-
tion point. This may appear to be a some-
what lengthy procedure, but in practice
it is done very quickly and easily,
The same method 18 used to
receive CW signals on the super-
het except that the reaction con-

"

THE

HALF-

Self-opening Pliers
LIERS are one of the most used tools
for wireless construction, and here is
a tip which saves the inconvenience of
opening the jaws with the fingers on the
inside of the leg. Take a piece of fairly
strong rubber tubing, a little longer than
the distance betwecn the ends of the two
legs when the pliers are fully open, and
work each end of the tubing about lin,
on to the ends of the pliers legs, as shown
in the sketch. The tubing naturally
attempts to straighten out, and in doing
so forces the legs apart thus opening the
jaws. The flexibility of the tubing in no
way effects the grip. The pliers should be
eased and oiled to work smoothly if
they are at all stiff.—H. R. BADGER
(Sheffield, 8).

An Easily-made Wire Gauge
VERY wireless enthusiast has no doubt
at some time or other felt the want
of a wire gauge. The one described here
is very easy to make and it possesses a

trol on the wtwo-valve receiver is
increased until oscillation point is
reached, and thus a *‘ heat note ”
is obtained which will give the
€W signal a good note in the loud-
speaker, instead of the *‘ mushy ”
note obtained on a superhet
without a beat oscillator.

It should be noted that the
above method may not be effective
to the same extent with every
combination of two-valve receiver
and superhet, but greatly
““boosted  signals are obtained
by the writer, who is able, by
this simple means, to make R4 signals
into R8, and cause them to stand out
clear of QRM. The method certainly

deserves a trial, and has proved of great
value. — MAXWELL
BELL (Leicester).

BT

of pliers can easily be adapted for self-opening by
the simple method illustrated.

An easily-made but accurate
wire gauge.

THE WASHER
CALIBRATED

high degree of accuracy, in spite of the
simple apparatus which is used.

The sketches show how the gauge is
constructed. A piece of brass or steel,
about 4in. thick (A), is cut with a hack-
saw to the shape shown, and a brass washer
(B) soldered on top. A hole is drilled and
tapped 0-BA, to take the screw C on the
end of which is soldered the pointer D.
A similar hole is drilled and tapped to take
the screw E, the head of which is filed down
until the screw-driver slot disappears.
The screw-should, of course, be tightened
before filing. To calibrate the gauge, some
pieces of wire having sizes from 18 to 36
should be obtained, and these inserted in
turn between the screws E and C. The
screw C is then serewed down until the wire
is just gripped. Keeping it in this position,
mark on the washev the gauge of wire and
the position of the pointer in each case.
This can be done with a sharp-pointed tool
such as a file tang sharpened to a peint.
When testing an unknown size of wire it
is only necessary to insert the wire between
the screws, turn screw clockwise until the
wire is just gripped and read off the size
indicated by the pointer..—H. Dobp
(Workington, Cumberland).
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AST week we dealt with the general
methods of connecting most types of
coil of the kinds intended for use in

the aerial circuit, although no reference was
made to the inclusion of these coils in inter-
valve circuits. Actually, the connections
are almost identical in both cases, since the
output from the H.F. valve can be con-
sidered as being the same in forin as the
output obtained from the aerial system.
The simplest type of two-range coil, such_
as was shown ‘in Fig. 1 last week, can be
used for tuned-grid coupling between an
H.F. pentode and a triode detector by using

DET
GRID

R.CO00IMFD

3

L.—Simplest arrangement of
tuned-grid coupling.

~ THT=

Fig.

the connections shown in Fig. 1 on this page.
No real difference, is there 7 Fig. 2 shows
corresponding connections for a coil of the
tapped kind, as shown in Fig. 2 last week.
Again no difference.

Tuned Anode

But the same coils can be used in a tuned-
anode circuit, in which case the connections
do vary slightly because the coil then has to
carry the H.T. current to the H.F. valve.
In Fig. 3 we show tuned-anode connections
for both coil types illustrated in Figs. 1
and 2. We have shown the practical con-
nections, the circuit being one in which
a gang condenser can be used for tuning.
An older method was to connect the con-
denser in parallel with the tuned winding,
which meant that one side was joined to

Fig 2.—A tapped coil used in a circui!
similar in form to that in Fig. |.

H.T. + ; in consequence a gang condenser
—with earthed rotor—could not be used.
A third common form of inter-valve
coupling is by means of a so-called H.F.
transformer, although this may be identical
with an aerial coil of the pattern with a
separate aerial winding. Tuned-trans-
former coupling is shown in Fig. 4, where
the coil is similar to that included in Fig. 9
circuit last week. TIn this case, however,

COIL TYPES AND:

Concluded from Last Week, this Article Deai
Frequency Transformers and Some Simple M

there is no internal connection between
the primary and secondary windings. If
such an internal connection existed this
circuit could not be used because the H.T.
supply would be short-circuited by the coil.

Better Stability

This tuned-transformer method of con-
nection is most frequently used in short-
wave rcceivers, and is particularly satis-
factory. In general it reduces any tendency
toward instability or self-oscillation. In
using a coil of the type shown in Fig. 5 last
week it would be necessary to employ a
double-pole-double-throw switch instead
of a three-point one, and to break the con-

E

for an Unknown Coil -

be seen that similar windings are used,
although there is no variable reaction con-
trol in the oscillator circuit, and the oscil-
lator reaction windirg is included in the
H.T.-to-anode circait. In the case of a
short-wave receiver it is actually possible,
and generally fairly satisfactory, to use a
normal signal-frequency coil in the oscil-
lator circuit, provided that a 35 mmfd.
trimming condenser is wired in parallel with
the aerial-tuning portion of the gang
condenser.

Triode-Heptode Oscillator

When using a triode-heptode frequency-
changing valve it is more usual, and general-
ly better, to tune the
anode circuit of the
oscillator coil, leav-
ing the grid circuit
untuned. For that
reason the * reaction”
winding is used for
the grid winding, and
the ‘‘ grid’ winding
in the anode circuit,
as shown in Fig. 7.
The same coil would
be used, merely trans-
posing the connec-
tions to the windings.

Fig. 3.~Tuned-anode coupling, using tapped and untapped dual-range coil.

nection between primary and secondary
windings, as shown in Fig. 5 of this article.
This arrangement gives very good selectivity
on both wavebands, besides minimising any
tendency towards instability.

Superhet Oscillator

Let us now look at the oscillator coil of
a superhet. If separate tuning condensers
were used for aerial and oseillator circuits it
could be identical with the aerial and inter-
valve coils dealt with before, so long as a
reaction winding were included. Neverthe-
less, that would be
unsatisfactory be-
cause of the lower
wavelength  (higher
frequency) to which
the! oscillator ctircuit
must be tuned. For
this reason it is usual
to wind oscillator
coils with fewer turns
than siznal-frequency
coils, although the
general form and
method of connec-
tion are similar.
Fig. 6 shows a skele-
ton circuit of a simple

HT+

-
HT—

Apart from the
aeriali and oscillator
coils mentioned, the
most f}‘equently used c¢oil in a superhet
is the intermediate-frequency transformer.
Some constructors do not appear to
realise that this is a coil in every sense
of the word; it is simply a’ double-
wound coil with primary and secondary—
but no reaction. The simplest type is not
tapped, and is connected as indicated in
Fig. 8. One important difference is that
both windings are tuned, or rather pre-
tuned. We say *‘ pre-tuned >’ because once
the correct settings have been obtained for
the pre-set condenscrs further alteration is
not required. In this case,
both windings can be con-
sidered as tuned windings, for
they tune to the I.F., which

type of pentagrid fre-
quency changer with
two tuning coils, and
the oscillator coil*is
compared with the
grid-with-reaction coil
for a normal regenera-

Fig. 4.—A double-wound coil used
for tuned - transformer coupling.
tive detector. It may Reaction connections are also shown.

€

Fig. 5.—It is necessary to use a

D.P.D.T. wavechange switch in a
circuit of this kind.

1) -y
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CONNECTIONS—2

~with Superhet Oscillator Coils, Intermediate-
‘i‘thods of Determining the Correct Connections

- By the Experimenters

is generally either 110 kefs (about 2,700
metres) or 465 kefs (about 645 metres).

Centre-tapped I.F.

Due to the close coupling between the
two windings—for they are generally fairly
close together—a band-pass offect is
obtained, but it is not usually strictly
correct to refer to an LF. transformer as
providing band-pass tuning. It has become
increasingly usual to provide centre tappings
on L.F. transformers. One reason is because
increased selectivity
can be obtained by
tapping the second-
ary and connecting
it to the LF.-valve
grid or double-diode
detector rather as
Hlustrated in Fig. 9.
The whole of both
windings is tuned,
but the output is
taken from only one
half of the second-
ary. This has the
effect of slightly re-
ducing, the available
output, but in

pre-set condenser between °‘fopposite
ends of the primary and secondary windings
ag shown in Fig. 10. This does bring the
unit more into line with band-pass require-
ments, and the principal use of the addi-
tional condenser is for varying the degree
of selectivity or—in more technical par-
lance—the band-width covered.

Another method of obtaining variable
selectivity is by mounting one of the
windings in such 2 manner that its position
in relation to the other can be varied. For
instance, if one winding were
mounted on a spindle so that

HY +

practice this is not €
halved as would be
imagined from pure-
ly theoretical con-
siderations.

It is rare that the
tapping of the primary is used, even when
provided, but it might be if a slight
step-up effect were desired, and some-
times it is done in the interests of stabili.
ty. This means that the anode of the
preceding valve is joined to the tapping,
the H.T. lead being taken to the ‘' top’’
of the winding in the usual manner.

Fig. 7.—* Standard "

Variable Selectivity

Another method of modifying the LF.
transformer is by connecting a variable or

-

DOVOTY

for the oscillator coil used with a
triode-hexode frequency-changer.

€

HT-

Fig. 8.—Usual connections for an
untapped I.F. transformer.

conneclions

it could be turned to make it either parallel
to or at right angles to the other, the
degree of coupling, and hence the degree
of selectivity, could be modified. This
is done in many sets of the type des-
cribed as having a variable - selectivity
control. Several other systems are avail-
able for producing the same result, but they
are rather too involved to come within the
scope of this article.

It would be possible to describe and ex-
plain a wide variéty of tuners based on
those already dealt with, but they would not

<u|m

Fig. 6.—Conventional oscillator-coil connections for a pentagrid compared with those
for a similar pattern of coil used in a triode detector circuit.

be of particular interest to the class of
readers for whom this and last week’s
article are intended. We think it better,
therefore, to explain a few practical points
that will be more useful.

Tracing Connections

Constructors who have coils on hand
often want to know how to use them after
the instruction leaflet has been lost. It is
not always possible for the amateur to
determine the connections from an examin-
ation, but this can sometimes be done by
tracing the leads from the windings to

C HT-
Fig. 9.—How a centre-tapped I.F.

transformer can be used prior to a
i diode second detector,

the terminals. For example, the aerial or
primary winding generally consists of
fewer turns than the others and might be of
comparatively fine-gauge wire. There
will probably be two sections, one close to
the medium-wave and one close to the long-
wave tuning sections. The two latter can
frequently be distinguished by the slightly
heavier wire and by the fact that the
medium-wave winding consists of side-by-
side turns. As to the reaction winding, this
is often in a single section placed between
the medium- and long-wave tuning windings.

Provided that all three windings are in
the same direction (and this is usual) the
top of the aerial winding can be joined
to earth, the bottom of this winding to the
aerial. The top of the medium-wave
tuning winding will then be connected to the
grid of the valve, the bottom to the top of
the long-wave winding, the bottom of which
goes to carth. That being the case, the top

HT+

> b

Fig. 10.~A simple means of obtain-
ing variable selectivity by connecting
a pre-set condenser between the high-
potential ends of the LF.T. windings.

of the reaction winding should be connected
to the fixed vanes of the reaction con-
denser, of which the moving vanes are
connected to carth, the other end of the
reaction winding going to the detector anode.
Additionally, there will be a lead from the
junction of the medium- and long-wave
windings, and the wave-change switch
should be joined between this and earth.

1) )
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Ekco "Pick-me-up” Portable

Review and Test Report of a Neat
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A.C/D.C. Mains Portable Receiver

HE majority of portable receivers are
designed for battery use, and apart
from the additional weight of the

batteries which are necessary, the efficiency
is sometimes low, due to the fact that a
minimum number of valves is employed in
the interests of weight reduction. To over-
comeé this difficulty certain types of receiver
were introduced under the name of Trans-
portables, the idea being to provide mains
facilities, but with transportability, so that
the receiver could be taken from one room
to another with ease, or conveygd on a
journey where a car could be used to faci-
litate transport. The latest Ekco receiver,
illustrated below, is a development from
this type of receiver, where
the portability and lightness
of the original battery re-
ceiver has been combined
with the facilities of mains
operation, and the result is
an extremely small and effi-
cient receiver, the actual
measurements being 11lins.
by 73ins. by 9%ins. The name
given to the set by the makers
is most fitting, and it is so
compact and well balanced
that a child can easily pick
up and handle the receiver.

General Features

The cabinet is covered in
good quality black rexine,
while the speaker fret is
framed by a highly polished
green bakelite moulding which
also extends to form the main
cont_rol panel on top of the
receiver.

A built-in turntable is
fitted to the bottom of the
cabinet, thus allowing finger-
touch rotation for maximum results and, at
thesame time removing any possibility of the
table being marked during such operations.
At the side of the case two sockets are
provided to enable an external aerial and
earth system to be used should the owner so
desire, but, in common with many portables
when used with an aerial, the selectivity
is likely to be reduced by such additions.

At the rear of this neat outfit, one only
sees the mains lead, of generous length,
approximately 10 feet being provided,
while in the adaptor which connects the
lead to the receiver two fuses are fitted as
prescribed by the Institute of Electrical
Engim,aggs.

The Circuit

In this portable a straight three-valve
circuit is employed, with a variable-mu
H.F. stage, supplied by a standard variable-
mu H.F. pentode, a straight pentode in the
detector stage, and a pentode output valve.
The two-gang condenser, coils and valves
are mounted on a small chassis suspended
from the top of the cabinet, whilst the mains
section is fitted to the bottom of the cabinet,
thus avoiding all interaction and giving
adequate heat dissipation. The frame
aerial does not enclose the mains section,
but is arranged in a special manner, thus
avoiding trouble from mains hum.

On the top panel is fitted the main
taning control, which in itsclf is worthy of
mention, the wave-change switch, volunie
control and a small switch which is arranged

Fhe simple lines of the Ekco Portable may be seen in this
illustration.

as a ‘‘local " or *“ distance '’ control. “The

tuning control takes the form of a flat ¢

3in. disc which has vertical knurled sides
and a transparent top of stout celluloid

.across which 1s engraved a cursor line. The

station and wavelength marked scale is a
fixture on the inside, so to speak, of the

transparent knob. Therefore, on rotation, !

the cursor line sweeps over the scale, the
medium-wave stations being arranged round
the top half of the scale and the long-wave
round the bottom half.

Test Report
After adjusting the mains selector inside
the cabinet, the supply lead was plugged in

The price is £8 8s. 0d.

and the receiver switched over to the
medium waves. After allowing a few"
seconds for the valves to reach operating
temperature we listened very carefully for
any trace of hum, but as this objectionable
form of interference was entirely absent, it
was impossible to tell whether the set was
switched on or not. This, by the way,
was on A.C. mains.

On manipulating the volume and tuning
controls it was soon evident, however, that
the set was fully alive as regards station.
getting abilities, while the tone was really
surprising for such a compact job with a
limited baffie area.

Bearing in mind that the tests were carried
out in a modern steel-framed building in
the heart of London, it was really amazing
the number of stations received, at enter-
tainment value, on both wavebands, and
we have every confidence in stating that
the P.U.148 is an outstanding example of a
high-efficiency mains-opegated portable.

The *‘ local distance.’ ?:vitch is a useful
featyre as it allows the circuit to handle the
input from a powerful local station without
overloading the valves and causing dis-
tortion, while in other circumstances it can
be used to eliminate interference between
two adjacent stations.

The volume control is very smooth in
action and effect, allowing just that final
adjustment to be obtained which so often
makes such a differenice between satisfactory
reception of a distant station or otherwise. .

Y. e

iWedneaday, April 20th.—A Welsh
:  programme from Bethesda.

BROADCAST EVENTS ;
OF THE WEEK

I NATIONAL (261.1 m. and 1,500 m.)
\ Wednesday, April20th.—B. B.C. Symphony
i Orchestra visits the Guildhall, Plymouth.
I Thursday, April 21st.—Who’s Hooper, ai
musical comedy. i
iFriday, April 22nd.—Concert Party pro-;
I gramme. !
Saturday, April 23rd.—Speeches foIlowiny‘
the Luhcheon at the Annual Shakespeare
Y Birthday Celebration, from the Conference |
{

D 1 Y

Hall, Stratford-upon-Avon.

REGIONAL (342.1 mn.)

Wednesday, April 20th.—Band Wi aggon‘
programme. !

Thursday, April 21st.—Concert Party|
programme, i

Friday, April 22nd.— Norwegian European }
Concert

Saturday,. April 23rd.—Chamber Music 4
Dame Ethel Smyth—a concert in honour ;
of her eightieth birthday.

MIDLAND (296.2 m.)

Wednesday, April  20th.—Revoll
Suburbia, a comedy by Neil Tuson.

Thursday, April 2lst.—Running com-?%
mentary on the Woodland Pylchley Hmzt!
Meeling. ’

Friday, Aprid 22nd.—Send for Paul
Temple, serial thriller, episode 3.

Saturday, April 23rd.—Choral programmei
of Shalkespeare’s songs.

NORTHERN (449.1 m.) !
Wednesday, April 20th.—After Dz'mteri
programme.
Thursday, April 2lst.—A Cycling Tour;
of the North, a talk. |
Friday, April 22nd —8ports Talk : Thej
Cup Finalists, by Ivan Sharpe. F
Saturday, April 23rd.—Reginald Dizon ati
the Tower Ballroom, Blackpool.

WELSH (373.1 m.)

1)

n

light .

 Thursday, April 21st.—The Wedding, al
Welsh dramatic feature.

Friday, April 22nd.—An Easter Parade,
Jrom the Odeon Theatre, Llandudno.

Saturday, April 23rd. —Choral programme.

WEST OF ENGLAND (285.7 m.) l
Wednesday, April 20th.—Gaffer and;
Gaxotte, 22. |
Thursday, April 21st.—Dance Cabaret,
from the Royal Bath Hotel Ballroom,
Bournemouth.
Friday, April
Visitors, a talk.
Saturday, April 23rd.—Sonala recital.

SCOTTISH (391.1 m.)

Wednesday, Aprii 20th.—Mair like a
Dream : Memories of a Ferm Deemie.

Thursday, April 21st.—Who's Here?,
a radio visitor’s book.

Friday, April 22nd.—The Scoltish Country,
Orkney—a picture in speech and sound,
from Kirkwall.

Saturday, April 23rd.—Imaginary
Biography : Mrs. Grasnger, wife of the
Minister of Kinneff.

NORTHERN IRELAND (307.1 m.)
Wednesday, April 20th.—Organ mogrammel
from the Ritz Cinema, Belfast.
Thursday, April 21st.—Chamber Music. !
Friday, April 22nd.— British Legion Sing-i
Song, from the Legion Rooms, Belfast.;
Saturday, April 23rd.—A running comJ
mentary from the Point-lto-Point Meeh'ug‘
of the Killultagh. i

2nd .——Seqview—l 4
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Tracing the Trouble

OME of the more recent outside broad-
casts of television, which have formed
part of the B.B.C.’s ambitious pro-

gramme planned to coincide with the advent
of brighter days, have suffered from a very
curious form of interference which has
marred what otherwise would have been a
praiseworthy effort. A good deal of in-
vestigation has been undertaken to locate
the trouble, which in the picture itself took
the form of pernicious flashing, coupled
with a peculiar expansion and contraction
of the picture area which was erratic in its
timing. It has now been traced to an
interaction between the incoming ecarrier
wave working on 64 megacycles from the
directional transmitter aerial array of the
O.B. unit, which in turn was picked up by
a receiving aerial positioned at the summit
of the dual vision and sound aerials on top
of the Alexandra Palace lattice mast. The
proximity of the aerials caused a beating
with the re-radiated carrier wave on 45
megacycles, giving a convulsive effect
which to the viewer was most annoying, and
to the -television engineers was a big
disappointment after the praiseworthy
efforts to provide good programme material.
To prevent a recurrence a careful search
has been made in the locality of the
Alexandra Palace for an alternative high
site to erect another receiving aerial.
From here the signals could be transferred
by a special line to modulate the ultra-
short-wave transmitter at the Palace. So
far the spire of a nearby church has proved
satisfactory, and this was employed for the
Head of the River races which gave such
cxcellent results recently. No doubt a
permanent site will be found soon, and
this will then remove a good deal of anxiety
from the minds of the engineers engaged on
this interesting and pioneering outside
broadcast work.

Compensation

Although electron cameras of the Icono-
scope type have proved so successful for
both studio and outdoor transmissions,
continual improvements are being made to
overcome all the inherent defects. For
example, the mosaic often exhibits a form
of false brightness which occurs as patches
of highlights which seem to have no real
relation to the true illumination of the
scene being televised. There is more than
one method of compensation which can be
used to neutralise this effect, but one of the
most satisfactory is now used in Germany.
In the main, this comprises a second form
of electron tube which is provided with a
secondary emission screen so arranged that
separate areas can be biased differently in
relation to the main collecting anode.
This is fed in exact synchronism with the
main camera tube, and the unwanted light
patches bring about varying secondary
emissions in accordance with the light
distribution over the surface. These separate
currents can then be passed through resist-
ances to produce correcting voltages of.
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just the right value for applying to the
main camera outfit. In this way any picture
defects are neutralised, and the final result
is free from any flaws arising from 'this
source.

Signs of Impatience

There are signs of growing impatience
in the provinces over the complete lack of
television facilities, and they envy the

-

Television cameras at work at the finish of the Oxford and Cambridge Boat
Race which was televised for the first time.

service given to those residing in ‘the
Greater London area. Other countries—
Germany in particular—have been im-
pressed by the technical success achieved
by the present B.B.C. service, and in
consequence have made the most ambitious
plans for television development. In Ger-
many a 10-year plan has been drawn up
by the Post Office and approved by the
Nazi government. This has been based
on the assumption that once a person has
sampled television broadcasts received in
the home he will no longer be content with
a sound service. With great pains, there-
fore, the German authorities have mapped
out the country with districts which can
be covered efficiently with a local television
transmitting station, and when this has
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been erected it is proposed to close down
the existing medium-wave sound station
which has previously served the area in
guestion. This may be expensive, but on
the Continent the immense national value
of combined sight and sound signals has
been realised, and no effort will be spared
to ensure that everyone will have the
opportunity of seeing and hearing simul-
taneously with a receiving set which will
not be unduly expensive. The provinces
propose to agitate through various channels
for the provision of a television service to
meet their needs, and there is no doubt
that the leading radio manufacturers will
support this, for it will mean a rapid
improvement in sales and enable receiver
production programmes to be planned on
economic lines comparable with that now
undertaken with ordinary radio sets.

A Novel Suggestion

The attitude of some of the organisers
of national sporting events, and the
producers of plays, is reflected in the notice
which precedes
1 some of the B.B.C.,
television  broad-
casts to the effect
that it is a copy-
right transmission
for privatereception
only. We have
commented on this
problem several
times in’ these
columns, but a
novel  suggestion
has now been put
forward by one of
England’s leading
sho wmen. He
realises that
television will
develop  rapidly,
and is anxious not
to have a recur-
rence of the earlier
difficulties  which
arose when the
B.B.C. expressed a,
desire to broadecast
excerpts from
leading plays or
music-hall shows.
His proposal is to
the effect that each
television sget
should be able to
serve a dual purpose
through the
medium of two
separate switches.
The first switch
would enable the
receiver to be em-
ployed for the
normal B.B.C.
television broad-
casts from the
studio and selected outdoor events.
For programme ‘‘ high spots,” however,
such as an important race, boxing match,
stage play, etc., where there is a large
assembly of the public paying to watch
the item, a coin would have to be
inserted in a slot integral with the set.
This could be sixpence, or a shilling, and
would enable a second switch to be used
to render the sct receptive to this special
broadcast. The sums collected in this
way could-then bc applied to the payment
of copyright fees, costs of providing the
special transmission, and so on. Revo-
lutionary in its application, the idea serves
to indicate that the entertainment industry
is alive to all aspects of television’s

importance. .
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HERE are stlll a great many home-
construeted superhets which suffer
badly from ¢ image” interference.

That is to say, the same station is tuned in
at a second point on the dial at twice
the I.LF. Now there may be several
reagsons for this. The set may not possess a.
stage of pre-H.F. amplifieation, the fre-
quency changer may be of the autodyue
variety, or it may be just that the overall
selectivity is poor.

If, however, the above
points have been attended
to, and “image’ inter-
ference still persists, the
trouble will most likely be
the intermediate frequency,
particularly if the receiver
was originally designed and
constructed a few years ago,
ag it was common then to
nse a very low frequency,
usually 110 or 126 kilocyeles.
1f this is the case then it is
generally found that a station
1 equally as loud at both
points on the dial, since on
the short waves the ratio of
discrimination is low. It will
be seen then by cpnsider-
ably increasing the LF.
the ‘“image '’ is a great deal
further removed from the
signal frequency, so that the
strencth of the *“image” is
very much reduced, and in a properly aligned
receiver will dlsappear altogether. Most
modern all-wave receivers use an LF.
of 465 kilocycles.

Therefore, the problem of ‘image”
interference on the short waves resolves
itself into two parts, first, using a suitable
frequency and, secondly, obtaining ade-
guate selectivity. If it i1s found that a
short-wave home-constructed superhetero-
dyne is using a low L.F., it is not a difficult
matter for the average experimenter to re-
arrange the-I.F. transformers both for a
more suitable frequency and for high
selectivity.

LF. Transformer Adjustments

In Fig. 1 a typical LF. transforiner is
shown consisting of two *‘ honeycomb
wound coils on a small diameter former. To
increase the frequency of the LF. coils, it is
simply a matter of taking off a sufficient
number of turns from each coil, but a cer-
tain amount of care is necessary, as the two
coils must be resonant on the same fre-
quency. If an LF. of 465 kilocycles
18 desired, the experimenter must have
on hand an accurately-calibrated oscillator ;
it is, though, by no means necessary to use
465 kefs, since any frequency may be used
for intermediate work provided the fre-
quency picked is not being used by a power-
ful broadecast station. 465 ke/s represents,
approximately, a wavelength of 645 metres,
so it can be said that a suitable LF,
will be between 600 and 800 metres,

The number of turns taken off each coil
must be carefully counted and, so that

PRACTICAL AND AMATEUR WIRELESS

Section

SHORT-WAVE SUPERHET SELECTIVITY

Notes on a Variable-coupling I.F. Transformer
a Pre-H.F. Amplifier are Given in this Article.

and

the two coils will resonate on exactly the
same frequency, it is desirable to use a
simple test oscillator the cireuit of which is
shown in Fig. 2. The oscillator anode coil
consists of 100 turns of wire, wound to a
diameter of 2in., and tuned by a .0005
condenser. The valve may be a medium
impedance triode. A low-range milliammeter
is included in the H.T. feed for indicating
resonance. The tuning range of the oseil-

SCREENING

-

SOLDERED TO
SCREWED ROD

Fig. 1.—Details of a variable coupling I.F. transformer,
arranged so thal one coil can be rotaled through an angle

of 90 degrees.

lator will be, roughly, from the top of the
medium waveband up to metres.
Approximate calibration can be obtained
from a broadcast receiver by temporarily
using a tuned-grid circuit similar to that in
the anode, oscillation being shown by
minimum meter current.

When one of the I.F. coils has been
stripped of the necessary turns, it should
be tested for frequency across the grid
circuit of the oscillator, and a careful note
must be made of the exact dial reading of
the anode tuning condenser for the fre-
quency that is to be used. The second
LF. coil can then gradnally be stripped of
the same number of turns, and must resonate
at the same position of the oscillator tuning
condenser; the dip in the anode current-
will be quite sharp. Both coils must be

-25M0

-OOO3MFD

TO \F COw
UNDER TEST

“O0IMFD,

HT— HT +

Fig. 2.—Circuit diagram of a fest oscillator for
checking the frequency of I.F. coils.
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tested individually, and without any
trimming capacity. Small changes in
frequency of each coil may be compensated
for by the trimmer condensers when the
LF. transformer is actually in use in the
receiver. It will be understood, of course,
that any experimental I.F. transformers
may be wound up and checked by the above
method, for short and ultra-short-wave
superhetrodynes.

Varying the Coupling

When using a high LF. itis unfortunately
not always possible to get sufficient selee-
tivity in the short-wave broadcast and
amateur bands, particularly in superhet
receivers using only one stage of LF.
amplification. Since most of a superhet’s
selectivity is obtained from the LF.
stages it was thought that a great improve-
ment could be made by varying the
coupling between the I.F. coils. How this
is carried out will be seen by referring
again to Fig. 1.

The two I.F. coils are separated by
cutting through the former with a fine-
bladed saw, care being taken not to damage
the coils in any way. One coil is then
mounted on its base in the usual way, and
fixed by nuts and bolts to the top of the
screening can; incidentally the trimmer
condensers are usually mounted on the
base of the coil here also. 'The end portion
of the former holding the other coil is
drilled through, and a 6BA threaded
brass rod holds the coil in position by
passing through both screening can and
former, as shown in the diagram.

The variable coil need only be rotated
through an angle of 90 degrees, therefore
some, form .of mechanical stop must be
arranged on the movable spindle. One
or two other points of practical interest may
be mentioned. First, the threaded rod
~should be fixed firmly, so that when the coil
is rotated it will stay set in position.
I.F. coils are usually wound with fine wire,
50 that the ends of the movable coil should
be soldered to thicker flexible wire. The
soldered joints may be firmly held in
position by binding the coil round with
insulating tape.

In practice, the variable I.F. stage
worked out very well. It was found that
the highest point of selectivity was not
when the coils were at right angles, but
midway between the two positions. In
varying the coupling on stations that were
being badly heterodyned it was possible
to hear the interference drop right down
in strength, also it was possible to detect
the cut.off in the top frequencies, showing
that the channel width of the L¥. stage
was considerably narrowed. The distance
between the two L.F. coils when in the same
axis was half an inch.

OHT+
SOMFD

O NEG

Fig. 3.~Circuit of a pre-H.F. amplifier for a

short-wave superhet.
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(Continued from previous page)

Selectivity

Just what selectivity it is possible to
obtain in kilocyeles it is difficult to say,
gince this will depend on the number of
IF. stages used. But with two LF.
stages and variable coupling a very high
degree of selectivity is possible. It will
be seen that the IF. transformers ean be
Jinked together mechanically very easily,
and a control knob brought out to the front
of the set.

It may be remembered that variable
LF selectivity is a recent feature of modern
communication type receivers. Another
feature of these communication type super-
hets is to separate the pre-H.F. stages
from the receiver proper. The pre-
selector, as it is called in America, is built
as an entirely self-contained unit with
two H.F. stages and power supply. Al-

though it is not neeessary for the home
constructor to go to this extreme, as was
pointed out earlier, one stage of H.F.
amplification is required in a superhet if
‘““image > reception is to be overcome.
Where a separate self-contained H.F.
stage i8 added to a superhet a great deal
more amplification as well as selectivity
is obtained than is usual where the H.F.
stage is built into the receiver.
Adding a Pre-H.F. Stage

Fig. 3 shows a suitable cireuit for adding
a pre-H.F. stage to a short-wave superhet.
Both the grid and anode circiits are tuned,
and the two tuning condensers can be
ganged. A 50,000-ohm potentiometer is
used to obtain the screen voltage of the
H_F. pentode, as the exact voltatre will vary
for different valves. Also, any tendency
towards oscillation may be checked by
adjustment of the screen voltage. The

output condenser should be quite small
and a maximum capacity of 50 micro-
microfarads will be ample.

To obtain complete immunity from
“image > reception on the short waves
is difficult with a superheterodyne receiver
because it involves so many pomts, in-
cluding the tracking up and ganging of the
various circuits, but with the help of the
information given above it should be
possible to reduce this interference to ‘a
negligible quantity.

- NEWNES' TELEVISION AND
SHORT-WAVE HANDBOOK

2nd Edition -
By F. J. CAMM
Price 3/6 or 4/- by post from the Publishing Dept.,

Geerge Newner, Ltd., Tower House, Southampton
Street, Strand, Londen, W.C.Z. d
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AERIAL PROBLEMS
(Continued from page 138)

such troubles are very pronounced, it may
be necessary to fit one of the many forms
of screened downleads now obtainable, as

this section of the aerial is chiefly affected

by such interference.

Vertical Aerials

In many cases it is not possible to
obtain any reasonable horizontal length and
one is forced to use a vertical length,
terminating in some form of mastless
aerial fixed to the chimney stack or other
prominent point. Providing electrical
interference is not present, quite efficient
results are often possible but, ag&m, much

HIGH

GUIDES TO KEEP AS POSSIBLE
DOWN

LEA
AT LEAST 3FL
FROM WALL

INSULATED %
L»-RECEIVER

YA

R N 2

Fig. 4.—Essential dela;'ls for the erection of a
vertical aerial arrangement.

depends on keeping the downlead well
clear of the house, and securing the maxi-
mum possible height. (Fig. 4).

Doublet or Dipole Aerials

This type of aerial arrangement, shown in
Fig. 3, has come right to the fore with the
increasing popularity of short and all-
wave receivers, as it is a system which
lends itself to efficient reception on all wave-
bands, but it must not be overlooked that
maximum efficiency will only be obtained
on one particular band, according to the
lengths of “a” and “ab.” Another very
pleasing feature of thisitype of aerial is that
it is very effective in areas where man-
made static interference is troublesome;
in fact, it might be looked upon as a reliable
interference-free aerial system, providing
it ig possible for the horizontal portions to
be erected at a height of, say, 25 feet or more,
so that they are out of the field of such
clectrical disturbances.
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KIT A, 10 ” Cash or £4:5:0
Pilot Author Kit of Componsms. eneﬂy as _—1
8/6

FIRST specified sand used by Mr. J. Scolt-
Taggart, with his specilied S.T. s
800 AUTO-DIAL , Konectas oOWH
kit, wander plugs, neeumlnlor connectors,
but less extractor kit valves,
cabinet and speaker. Com-
plets with buildinginstructions.
Cash Price, Curviage Paid,
B4/510, ‘or 8/8 down and 11
monthly payments of 8=,
8.1.900. 5 specified valves,
£1/10/3, or 3/6 down and 11
monthly payments of £/9.
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Model. Exactly to Bpecifica-
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FOR EVERYTHING RADIO

IT’S WORTH LOOKING INTO ... 20 years’ experience in supplying everything Radio-
+ s order NOW with COMPLETE CONFIDENCE.

JVMMEDIATE DELIVERY

e — i ———
CALLERS.—All items offered available Irom cur London
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choice of apparatus. 1
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2-yolt Philco Battery Types. Brand New, for replacement
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T0-5COTT MAINS UNITS. Combined A.C. Model 50 mA.
output for 8.G., Det. and Power—alternative outpute and
§ amp. 2v. lrickla charger incorporated. List £3 9s. 0d.
8pecinl price 398 cash. A4C. Trickle Charger { amp. 2v.
Model employing metal rectifier, 10/-. D.C. Mainos Unit
tapped.ior 8.G. Dets and Power outputs up to 25 mA. List
30/-. Special price 19/8 cash. Similar Model, but for A.C.
Mains, 32/6 cash.
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PETO-SCOTT CO., LTD.,
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TELEVIEWS

Increasing Picture Brightness
ANY and varied are the ideas now being
tried in an attempt to produce a picture
brightness for big-screen television which is
comparable to that in any modern cinema.
The pictures which have already been
shown at private demonstrations have
exceedingly good quality and are really
outstanding in -the measure of brightness

portrayed, but it is still felt that an im--

provement in this last-named direction is
essential to meet the varied contingencies
that may arise. Details of one promising
scheme have been made known tecently
and the idea is said to have been conceived
originally by Sanabria, whose name was
well to the fore in America when large
pictures on a low-definition standard were
being featured in that country. The scheme
is based on an electronic operatcd device
modulating the intense beam from an
incandescent lamp in such a way that
there is a storage etfect from the light point
of view, as is given by the principles of
operation of the Iconoscope.- The light
beam is passed through polarising elements
in much the same way as a Kerr cell nicol
prism combination, but instead of modu-
lating via the cell a magnetically operated
cathode-ray tube, with a crystal screen, is
interposed so that the screen is in the path
of the beam between the polarising elements.
When this screen is charged positively it is
arranged that no light passes through
the combination, but the electrons in the
scanning beam of the cathode-ray tube
.neutralise the charge on each element
to an extent dependent on the beam inten-
sity which in turn is governed by the in-
coming television signal. The degree of
neutralisation will regulate the amount
of light passing through each element and
reaching the screen, which is, of course,
remote from the complete unit.

Good Work
OINCIDENT with the news announced
a few weeks agothat the Epsom Grand
Stand Association has refused to give per-
mission to the B.B.C. for the purpose of
televising the Derby race, many writers
voiced the opinion that as far as the authori-
ties organising outside events were con-
cerned, permission to broadcast them by
television would be refused in the bulk of
cases. That this black outlook for television’s
0.B. future has in no way materialised is
a matter for congratulation to both sides.
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Clear reasoning has apparently won the
day over a gross misconception of the true
facts, and the plea put forward that a
television broadcast would upset receipts
is surely without foundation. The rugby
match between KEngland and Scotland
can now be added to the long list of
successful outside television broadecasts,
and in this case viewers saw the King quite
clearly when he stepped from the stand on
to the field on his way to shake lands
with the players. Now we have the news

that the Cup Final is to be televised ;
the one game of the year that has such a
universal appeal to all football enthusiasts.
The B.B.C. are to be congratulated on

television aerials
. factory.

The Belling-Lee

their efforts to provide viewers with pro-
gramme items of interest outside the four
walls of the studio, and continued expan-
sion on these lines will stimulate public
interest in set purchases in a way that could
not be accomplished by other means.

Television Aerials
FOR maximum performance and freedom
from interference a reflector aerial

RS = it e R s

‘beinz " assembled in their

system is desirable for modern television
reception. The erection of such an aerial
is facilitated if one of the special Belling-Lee
aerials is employed. This consists. of a
metal pole with a right-angle fitting, at
each end of which the receiving aerial and
reflector are erected. The accompanying
illustration shows some of these aerials
being assembled in the Belling-Lee factory,
and it is possible to see a large number of
these in the London area erected at the
top of well-known buildings. For instance,
the new Odeon in Leicester Square carries
one of these aerials at the top of the tower,
and the special twin-feeder runs to the
basement where a splendid picture is
obtained free from inter-
ference.

Television News
N several occasions it has
been proposed to harness
the principles of television for
the disscmination of news in
moving letter form. In 1929
Baird went so far as tocoin a
word—Teclelogoscepy — for a
scheme he had developed for
transmitting printed news by
television, emphagising at the
time that it was admirably
adopted for transmitting un-
otthodox characters such as
Chinese, Japanese, etc. Fur-
¢ thermore, it formed a rapid
¢+ meansof communication
§ which was much simpler than
the transmission of actual
scenes, for there was no
araded light and shade to
worry . about, but merely
black and white contrasts. It
is now learnt that Peck, of
America, who has always
been a staunch believer in
mechanical methods of picture
synthesis and reconstitution,
has developed equipment for
giving a news service via
signals transmitted over a
wired circuit. The bulletins
or messages are typed on a
transparent ribbon which is
fed through a scanner so that
the light-beam variations
penetrate the ribbon and influence a photo-
electric cell, where they are converted into
television gignals which, after amplification,
are passed into the wire circuit. A light-
modulating source working on Kerr cell
principles and a mirror drum scanning
unit act as the picture reconstituting
device at the receiving end, and these
are built into a ground-glass frosted
cabinet.

Children’s Hour

ON April 25th young members of the

Croydon Bunny Club Concert Party
will meet in a B.B.C. studio to give fifteen
minutes’ entertainment. A dialogue story,
““ Worzel Gummidge Again,” will follow
and young listeners to the London Regional
Programme will hear another adventure
of the radio scarecrow with Hugh E. Wright
in the name part. The Zoo Man concludes
the aftcrnoon’s transmission.

On April 26th Part 4 of the serial story,
‘* Brother Blackfoot,” will be read by
Howard Marshall. Part 2 of ‘‘Peter
Simple,”’ a play for most ages, will be heard
on April 27th, followed by the Children’s
Hour. Edition of the ‘“ Radio Gazette.”

London’s contribution to the Hour on
April 29th will be made by John Morgan,
the Farmer, who will give one of his
broadcasts about the countryside.

'fLPROGRAMME NOTES

“ Beef Production ”
N the feature ‘‘For Young Farmers’’
on April 28th (West of England pro-
gramme) a young farmer from Dorset
willgive her views about ** Beef Production”
on the average mixed farm, and J. L.
Congden, of the Somerset Farm Institute,
Cannington, wiil offer his comments.

Lisbon Musician’s Visit
REITAS BRANCO, who is Director of
Lisbon Radio, and a well-known
Portugese musician, will be the guest-
conductor of the B.B.C. Midland Orchestra
on April 24th. The programme, which
will be broadcast from the Concert Hall,

Bournville, will consist of Portuguese and
English music.

“ Old Mole ”
MOLECATCHING as a profession is
rare nowadays, but on April 26th,
J. A. Brock, one of the few surviving
molecatchers in the West Country, will be
interviewed by Harry Cox, the naturalist.
For many years Mr. Brock has been making
his living by selling to farmers the tails of
moles, and the secret of this hard but
valuable work will be revealed. Mr. Cox,
who has made a special study of bird life,
has his observation hut on Brean Down.

Dance Cabaret from Boutnemouth
ANCE Cabaret will be broadcast from
the Pavilion Ballroom, Bournemouth,
on April 26th, when Sim Grossman and his
Dance Band will play
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Plug-in Coils
MEMBER has bcen clearing out his
junk-box and has found a complete
set of the old-time two-pin coils.
He says that they are in very good condi-
tion and he wonders if they could be used
in a modern recciver. Unfortunately, this
type of coil has a high-efficiency factor,
which mecans to say that there is a fanly
extensive field surround-
\ / ing the coils and tuning
is flat. Therefore, in a
simple type of circuit

0001 mRi PRE-SET
CONDENSER .

1HCREEN

of control are a fixed condenser of .01 mfd.
in series with a variable resistance of 10,000
ohms, the two components being connected
across the loudspeaker. In some ecases,
however, it may be found that the bass
response of the receiver is too heavy and
an unnatural deepness may be given to
speech. This form of reproduction is often
preferred by listeners, especially on organ
or dance-band
music, but
when listening

5 LF
to talks it is

l
| Ol mfti.

e

0005 mfy
REACTION
CQONDENSE|

Y

s RS A

it would be found exceedingly difficult
to separate even the two ILondon
transmissions. To use these coils, there-
fore, we would suggest a band-pass circuit,

and to ensure that no interaction ocecurs-

between the sets of coils they must be
arranged at right-angles and also separated
by a metal screen. The accompanying
illustration shows a suggested lay-out for
a detector stage with the band-pass circuit,
the coils marked A being for medium
waves, those marked B being for the

long waves, and the coil marked R for -

reaction. Bottom coupling is recommended
and the coils should be placed on cach side
of a vertical screen in exactly the positions
indicated in the diagram. In these circum-
stances there is no reason why the arrange-
ment should not give quite a creditable
performance in spite of the age of the coils.
A No. 40 or 50 should be used for A,
No. 100 or 150 for B, and No. 60 for R,

Tone Control
PRACTICALLY cvery modern receiver
which is on sale has a tone
control fitted, the reason being that
no two .listeners agree as to the type
of reproduction which is best. The
home constructor may, of course, avoid
the use of a device of this type by
designing his receiver or amplifier to give
the required frequency response, but it is
often asked what form of control should be
fitted for the purpose of adjusting tone.
It should be repeated again that practically
all forms of tone control operate by cutting
off certain frequencies, the most usual
being the higher tones. The effect of
suppressing these frequencies is to give
a more balanced reproduction, but it is
obviously carried out at the expense of
real quality. Usual values for this type

A useful circuit for using up old-type plug-in coils.

desirable to introduce a bass cut-off
to give more brilliancy to the voice.
It is possible to do this by using the same
two components, but they must now .be
joined in series with the loudspeaker, and
the condenser and résistance should them-
selves be joined in parallel. This means
that H.T. will be prevented from passing
through the speaker and so to the anode
of the valve and accordingly the speaker
must be fed from an output filter circuit or
by means of a standard output transformer
(1 to 1 ratio). For a comprehensive tone-
control system the two components may
be wired to a multi-switch so that they may
be connected in series or parallel, and joined
in series or in parallel with the loud-
speaker.

American Broadcasting
E often hear of the comparison
drawn by listeners who pick up
the American broadcast stations, and
when comparing the artists who 'are
heard in that- country it must be
remembered that the programmes are
still run by private individuals and thus
competition cnables the programmes to be
brightened. The amount of advertlsmg
material which is now included in
the procgrammes has been considerably
reduced and it is -interesting to note
the remarkable accuracy with which
the programme times are planned. Scldom
are complaints made regarding items
over-running  the allotted time and
accordingly having to be ent. Programmes
are available for 18 hours of the day, and
37,000,000 radio receivers have been built
up. Apparently the Americans do not want
State ownership of broadcasting, censorship
of programmes, limitation of station service,
or taxes or licences for radio listening.
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ELECTRADIX

HAND COMBINATION MICROTELEPHONE
Transmitter and Receiver. These 7,6
will speak over any bell circuit. A pair

POCKET HEADPHONES, W.D. all leather

headband, strap and cords. 26 pair, Wirelesa

type wn.h aluminium headbands, 2/9. 4,000

ohms, 4/8. House, Office and Field Telephones,

wall and table, 10/~ and 15/-. T
A.C. ELECTRO-MAGNETS for 230 volts 30 om/a,
holds 14 oza., 2/6.

SOLENOIDS for remote work or relay, 4 and 6
volts, }in. stroke and 1 oz. pull, silk covered
coil, metal frame, 3.8,
GRAMO-MOTORS.—UNIVERSAL Granio. Recorling Motors with
12in. turntable. 200/250 volts, £3/10/0. Standard A.C. Gramo-
motors, and turntable, 25/,

NO-MAINS H.T. UNIT, Vibrator type with metal rectifier for 2 v.
D.C. to 80 v. D.C,, 37/8.

SPEAKER _BARGAINS. — Moving - cof},
energised Gin. cone, soiled but good,
famous makers, 4/6 ouly, New chakcrn,
R. & A., Gin. cone, 2,500 ohms and transf.,
7/8. Hegr\ 9in. with tranef., 16,6 Sin.
with transf., 15/~. Magnavox ‘zpe 144,
Gin. cone, 2,500 ohms, 12,6. A.C. mains
cnergised Bpeakers, with rectifiers, 100f
250v., 11in. cone, with tramformer, 305 ;
100 v. AQ, 8in, coue, with trunfovmer,
20/-; Jensen 220 v., A.C. fin. cone and
transiotmer, 25/~; 100 v., ditto, 7in.
cone, 20/-, Battery Lnerqlsml Speukers,
K.B. 6 v., 7in. cone, 8/6; Hegra 6 v.,
Yin. cone, with tmmlormer, 10/- ; Brown
$/12 v., 11in. cone, with B.R. speech eoil, 17/8.

PA. AMPLIFIERS —For ull purposes where sound amplmcnt(on is
wanted. Complete and cused, not npked chassiz. Special Bargain,
professionnl portable ﬁlﬁ-wau aupnaer, 4.C. or D.C,, i covergd
cabinet with handle, 20 1b, weight only. Ideal for singer, énter-
tainer or gramo., only £8. Small pre-amplifier. Philips 2-watt
A.C. mains, in steel case only £4/10/0 ; 10-watt steel cased Amplifier,
qultc new, £0/15/0. Al these are complete with valves uzady for

NEW G.E.C. Outfit, §watt Amplifier and Transverse ‘Mike on
Stand, fine S-stage unused set, bargain, £13/10/0. Larger sct by
Arvdente, tine job, 20 watts pure output, A.C. mains, £18.

P.A, SPEAKERS by Tannoy, Prism and Vitavox, cheap.
CONSTRUCTORS. Hand geured drilia to in,, 1,3. Ceramic 8/W
lead-in, brass stem, 84, 3in. stand-of! 8/W insulators, 6d. Portable
valve sets Xits assembled in suitcase, partly wircd, speaker, aerial,
and all parta, less valves, 21/, Metal Rectifiers, chaasis Lype, 180 v.
30 m/a output, 5/- L(ghﬁnlng Arrestors, make acrials safe in snummer
storoin, 1/~ ca. H.M.V, Mains Transformers, 100/250 v. to 400 C.T.
W mja. 4 v.1 2, 4vy2a, 10/8. 30 Hy. Chokes, &0 mja., 4/-.
} mup. Chokes, 10/~ Prajection Lanterns, on Stand, with 230-watt
focus bulb, 25/,  Arc lamp, slide lanterns, film projectors, and
sound heads.

2-VALVE METAL B. CHASSIS. Drilled and fitted 2-valve bolders,
trangtormer, coil, etc., 2 8 each.

SLOPE FRONT TEAK CABINETS. New, make fine instrument
panci, 10 x 7 x 11, 3/ each.

OAK CABINETS ior Bhort-Wave Battcry Rteceivers, 2 or 3 valve,
polished Jacobean finish, 13}in. x Jin. x 6}in. decp. ovai fiont,
crackle black alnminium pane fitted geared .0003 mid. condenser,
with sunk dial. 3-way coil switch and a single plate condenser.
Slhlil?g back and 10 terminal $t1ip, new, manufacturer’s liuidation
stock, 15/-.

PANELS, Aluminfum, 16 and 18 gauge, one side cnamel, 12in. x
12in., 3/-. 18in. x 18jn., 5,68. iin. Ebonite, 24in. x 24in., 5/6.
EXPERIMENTERS 150 WATT TRANSFORMERS. 150 watte
For any input or cutput 40 v. to 360 v. 19 taps, filted 2 panels
with 11 stud switch, 455,

1,000 other Bargaiis in owr filustrated List ** N> Free.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4.
Telephone : Central 461! =—————

When writing to Advertisers
please mention
“Practical and Amateur Wireless”

EVERYTHING RADIO

SUPPLIED FOR CASH OR

ON EASY TERMS

= Cash | De- | Moothly
l”g‘ Prien | posit | Payment
" u «dl
.T.,900 Complete Kit 1 515 3 10/- 11 of 10/7
W.B. Stentorian Benior 388 | 2 2 0 | 2/8 | 11 of 4/
PRI AL S
Gurrard  A.C.6. Badlogrlm
Unit 5o 315 0 5/8 11 of 7)-
Uarrard A.C.6 Motor only ~{'8 2 8 4/~ 10 of 4/3
"Rothennel Plezo-Elecmo
}Pick-up 4 1220 4/~ 10 of 4/3
Avominor Test Meter MIEE B 5/- 10 of 4/6
Goodmnan's L3, Twin-Lone
Unit o .o ..1 310 0 8/8 11 of 8/5

CASH or C€.0.D.
ORDERS DELI-
VERED BY RETURN
OF POST. We can
guaramtee such
prompt delivery only
because we CAITY
large stocks and, being
placed so favourably,
we are able to secure
anything Radio or
Electrical tmmedi-
ately.

Write us your

riquirements =

we will quote best

g.'o:mz e

LONDON

RADIO SUPPLY
sn COMPANY 925

11, OAT LANE NOBLE ST.
LONDON, £.C.2.

Phone: NATionaL 6828-9

terms by return,
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

Our Simplest SW. One-valver

IR,—A few words of praise for your

onc-valve simplest short- waver.
Recently between 7 and 9 a.m. I covered
four continents with it on 20m. Here is
my log for those two hours.

SA3HC (North Africa) CNSAV (French
Morocco), LA3B, LA4R, LAIF (Norway),
ON4PK, ON4BG (Belgium), F3HL, PHOEO,
SM7QD-W1-2-3 and 9, VK2AD (Austra-
fia), and ESSD  (Esthonia)—and all
these stations with a tired accumu-
lator, which, incidentally, was my reason
for using the one-valve set. I generally
use it as an adapter, but now I have
constructed a small unit consisting of one
switch, one valve-holder, one terminal
strip, and battery leads, so that when
I want to change from adapter to one-
valver I simply plug the adapter into the
unit and connect 'phone leads and batteries.
—E. Cox (Eastleigh).

Circuit. Tester
IR,—1 should like to draw your attention
to the Wrinkle published in your issue
dated March 19th, entitled ““A smali
D.C. Generating Unit.”

The majority, if not all, bicycle generators
supply alternating current and not direct
current. This naturally affects the choice
of suitable measuring ingstruments, since
moving coil and polarised moving iron
instruments will not function on alternating
current.—FraNk WEBB (York).

IR,—In reply to the criticisms of my
Wrinkle, I would point out that the
generator which I have in my possession is
certainly a D.C. model with brushes, efc.,
and D.C. meters will of course work with it.
I bought it second-hand some time ago,
and it has no mark of identification on 1it.
But a friend of mine says that he thinks
it is of German manufacture.—R. N.
AmERY (Willaston).

Received on a P.W. Two-valve S.W.

Set
To The Experimenlers

IRS,—A few weeks ago I wrote to you

with reference to my 2-valve S.W.
set, and which now, thanks to your helpful
advice, is working splendidly, as you will
see by the accompanying log.

Stations received during March, 1938.
All 20m. ’'phone. Aerial used: 66’ in-
verted ‘“L.” All reception on ’phones.

Canapa AND NewroUNDLAND : VEI-
SB, FG, BB, CGI, CF, GP, BK, LI, BQ,
CR, EL, IT, VE2.CP, LP, CO, FO, PA,
GP, BY, HY, CC, CH, W, AQ, EE, BK,
AE, XB. VE3-LF, (1, ACK, JV, QL. ABD,
NF, GK, KC, MD, PM, HY, VEA4SS,
VEYAL, V0O6J, VO6D. VP2AB, VP6TR.
Arrica : CN8-AR, AV, MU, AL, MB, AM,
AlJ. SUL-LD, RH, KG, KB, GP, RV, RD,
SU2TW, FT4AN, AI, FA3HC. VQ4KTB,
ZE1JA. S. AmEerica: LUIBA, LU9PA.
YV5A-Z, AK, YV4AV. CO2-EG, KC, RA,
JG, JJ, LY, WM. CO7-VP. CX, PY1GJ,

PY2.CK, LM, KP, PY4CP, PY5AQ.
XEIGW, XE2HB, BJ. HH2X. U.S.A:
WS5ECO, W6AM, GRL. (All other W
divigions omitfed.) Asia: VU2CA, CQ.
KAl-BH, ZL, ME. VS2AK, VZ2EZ. Avs-
TRALIA : VK2-BQ, ZC. VR6AY (Pitcairn
Island).—P. JacoBs (Goodmayes, Essex).

Correspondent Wanted
IR,—I have been a reader of your
paper since 1932, and am pleased to
see you are publishing articles on trans-
mitting. I should like to get in touch with
anybody in this district who is interested
in this branch of radio.—J. G. Picor
(18, Castle Road, Luton, Chatham, Kent).

Logged at Exeter

TR,—T’ve noticed recently that quite
a few of your readers have heard the
Pitcairn Island station, VR6A !

During the past few weeks I’ve logged
a station signing VR6AY, almost regularly,
at varying times between 06.30 and 08.00
G.M.T. He is on 'phone, and the frequency
used is just outside the H.F. end of the
American ’phone band. Have any other
of your many readers logged this station ?
Other DX of interest I've logged lately
on my O-V-1, includes: }4mc ’phone.

XZ2EZ, FISAC, XUSRB, VQ4KTB;
ZSIAX, ’6AJ; ZELIB, ’IJR, '1JA;

CUT THIS OUT EACH WEEK.

AT,

—THAT certain American receivers have a
special resistance included in the mains fead and
are only suitable for use on 110-voit supplies.
—THAT in cases of the above they may be used
on higher voltage mains by removing the cord
and fitting a standard resistance. :

-—THAT in many cases of H.F. instability the
trouble may be cured by screening the anode cap
and associated lead.

—THAT in other cases of such instability it may
be tound essential to enclose the entire valve in a
metal box, even when the valve is metallised.
—THAT a screened anti-noise aerial system will
enable greater volume to be obtained, owing to
the fact that the volume control may be turther
advanced without introducing the interference
or background noises.

—THAT a dipole aerial with special teeder will
cut out a large proportion of interference and
background noise.

The Editor will be pleased to consider articles of a
practical natwre suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and addrese of the sender. Whiletthe Editor
does not hold himself responsible for manuseripts, every
effort 1will be made to return them if a stamped and
addresscd envelope is enclosed, All correspondence
intended for the Editor should be addressed : The Edilor,
PRACTICAL AND AMATEUR WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street Strand, W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforta to keep our readers in touch
twith the latest developments, we give no warranty that
apparatus dezcribed in our columns is not the subject of
letters patent.
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FR8VX, YU2CQ, VS2AK ; KA1BH, 'IME,

| ’1HF ; PKIMX, ’4DG; K60QE, ’6NZQ,

6KMB, '6JLV ; K7FBE ; VK2AHA, "2YL,
2XU, "2GU, ’2VV, 2BV, '2BZ, '2BQ,
*2NY, ’20J, 2ADE, 2HV, ’3XD, ’'3KX,
TLG; VE50T, °’5ACN, ’5ES, ’5EF,
’5ABD, '5BF, ’5QF, *5AC ; W6EJC, '6AH,
*6LR, ’6MZD, '6GRL, '6CQI, '65Z ; W7FP,
’7COV, *7BVO, *7ALZ, and 7PEO.

I hope this log will interest fellow
readers, and I hope to see many more
DX logs published i your very fine
magazine.—"* SILENT Dx'ERr ' (Exeter).

Helping Hand Wanted
IR,—I would like to get in touch with

a S.W.L in the Dartford-Greenhithe-
Gravesend district. Preferably some one
experienced and of about my own age, 16
years. The trouble is, every short-wave set 1
make suffers from hand-capacity, so 1
should like a little friendly advice. I’ve
got a fair amount of S.W. gear, so if anyone
likes to call after 7 p.m. on Mondays or
Fridays, or will write a letter, I shall be
greatly obliged.—E. Harcu (149, Charles
Street, Greenhithe, Kent).

et

| LEAVES FROM A
| SHORT-WAVE LOG |

New Station in Ecuador

FRENCH listeners report the ireception
of broadcasts from a station at Quito

(Ecuador), giving the call sign HC1GQ, on

32.7 m. (9.175 mec/s). They have been

heard on Tuesdays, Thursdays, and Sun-

days between G.M.T. 02.00-03.30. !

U.S.A. News Bulletins

An interesting feature of the Schenectady
(N.Y.) programmes is a news bulletin broad-
cast daily (except Saturday and Sunday)
for the benefit of American citizens through-
out the world, at G.M.T. 22.00 through
W2XAD and W2XAF, on 19.56 m. (15.34
mefs), and 31.48 m. (9.53 me/s), respectively.
At GM.T. 23.30, the same stations also
give out “ Last Front Page News"” in the
English language. W1XAL, Boston (Mass.),
may also be picked up on week-days on
25.45 m. (11.79 me/s) at G.M.T. 23.00 for
its special news bulletin contributed by the
Christian Science Monitor, an important
daily journal in that city.

More Ultra-short Wavers

WIXER, Kansas City (Mo.), on 31.6 mc/s
(9.488 m.). No fixed schedule. Address:
Midland Broadcasting Company, Kansas
City (Mo.), US.A. WIXPD, St. Louis,
on same channel, relays the radio pro-
grammes of KSD and operates from
G.M.T. 13.00-17.00 daily. Address: Pul-
litzer Publishing Co., St. Louis (Mo.),
U.S.A. W5XAU, Oklahoma City, relays
WKY, from G.M.T. 16.00-18.00 ; 22.00-23.00
and from 03.30-04.30 daily. Power: 100
watts. Address : WKY, Radiophone Com-
pany, Oklahoma City (Okla.), U.S.A.
WIXHW, Minneapolis, a 50-watter also
working on 31.6 mc/s, 18 on the air daily
from G.M.T. 13.00-16.30 Address : Nicollet
Hotel, Minneapolis (Minn), U.S.A.

Vatican City to Shortly Change

Wavelengths

Tt is stated that as soon as the directional
aerials have been installed HVJ, Vatican,
will abandon one of its present channels to
work on 19.84 m. (15.12 me/s); 25.55 m.
(11.74 mecfs); 31.41 m. (9.55 me/s) and
49.75 m. (6.03 mc/s). The call will remain :
Citta del Vaticano.
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Clvd Reports should not erceed 200 words in length

aud should be reccived First Post each Monday

morning for publication in the following week's issue,

NORTH-WEST IRELAND AMATEUR RADIO
SOCIETY

RKADERS residing in Londonderry will be interested

to know that the above socicty has just bcen

formed in that town. The chairman is Mr. J. J.

Hargan (2DHB), 4, Chapel Road, Waterside, Derry,

and the hon. see., Mr. 8yd Foster, 2, Florcnce Street,

Park Avenue, Derry.

EALING AND DISTRICT SHORT-WAVE CLUB

AT the general meeting of the above club, On
Wednesday, March 30th, the hon. sec., Mr. W.

Colclough (2CK L) tendered hisresignation. He regrets

this had been forced on him by the lack of support

and apathy of the members, especially after so tnany

mouths of hard work organising and directing the club

affairs.

EXETER AND DISTRICT WIRELESS SOCIETY

AT the meeting of the above society held on Monday,
April 4th, Mr. H. Ridge gave a very interesting

talk on ** Telegraphs, Wire and Wireless.”

Mr. Ridge illustrated his lecture by many excelient
slides, and very fully described modern methods of
conmunication by land line. Many early types of
Instruments used were illustrated and discussed and
the speaker took his audience right through the early
days of sounders to the present higlj-specd teleprinter
machines. A movie fihn Has aiso been ‘promised for
exhibition to the society within the next few weeks
and this should prove equally interesting.

Mcetings are held each Mowday at No. 3, Dix’s Field,
Exeter, and all those interested should get in touch
with the secretary, Mr. W. Ching, 9, Sivell Place,
Heavitree, Exeter.

CITY OF BELFAST Y.M.C.A. RADIO CLUB
E above club have been having a very successful
time during the last few months, the membership
has increased by over 23, and there are now 16 trans-
n;liaing members and 13 A.A. licences in the member-
ship, E

‘We have now a very fine ciubroom supplied with both
A.C. and D.C. 220v. mains, and this cnablcs all the
members to construct and try any type of A.C. or D.C.
apparatus. A very fine morse ins#suction class is held
on Momday, Wednesday and Thar. ‘ay nights, also on
Saturday afternoons, instructlon L ing given by the
licensed members of the clnb.

The monthly meeting is held onthe hird Wednesday
of the month, and club night is every \7ednesday. Al
members are supplied with a key which admits them
to the club at any thne of the day, and the club is open
to all members of the Y.M.C.A. assctiation. The
subseription is 55, per year for those over 18 and nnder
18, 3s. Gd. per year. .

Hon secretary, Frank A. Robb (GIGTK), 60, Victoria
Ave,, Sydenham, Belfast, Northern Ireland.

THE CROYDON RADIO SOCIETY
A LOUDSPEAKER night oconcluded the Croydon
Radio Society’s session on Tnesday, April 5th
in St. Peter’s Hall, Ledbury Road, S. Croydon. Of
very great interest was the Society’s new test baftle,
jnvented by the Technical Adviser. Briefly, it could
accommnodate two loudspeakers at once, and a Jarge
flap moving across the outside, covered up either hole.
Also this action of blocking out either loudspeaker
automatieally disconnected it from the circait. After
comparison on Mr. Menage's oscillator, orchestral
passages and the B.B.C. Theatre organ, Mr.Winkworth'’s,
Dr. R. A. Bailey’s, Mr. Bardgett's and the Technical
Adbviser’s entrants all reached so high a standard that
opinion alone found preferences. ~ Concluding, the
Chairman, Mr. P. G. Clarke, took the opportunity of
retlecting on the past session’s very enjoyable meetings.
1€ suitable support were forthcoming next session, the
Society need have no fear for the future. The re-
opening date is the first Tuesday in October, bat in
the meantime the Soclety will he pleased to give
information concerning its activities to readers of
PRACTICAL AND AMATEUR WIRELESS. Hon. Pub. Sec.,
E. L. Cumbers, Maycourt, Campden Road, 8. Croydon.
‘RADIO, PHYSICAL AND TELEVISION SOCIETY
AN interesting lecture was delivered to the above
Society on Friday, April Sth, when Mr. E. W.
Selwyn, B.Sc., of Messrs. Kodak, Ltd., spoke upon
** The Optics of Photography.*’

‘I'he lecture, which was fuily demonstrated by means
of lantern slides, dealt.mainly with the lenses employed
in eameras, the various forius of distortion produced.
and the methods used by the lens manufacturers to
overconie them. Some very interesting slides were also
shown of the testing of lenses.

At question time a variety of questions dealing not
-only with the subject of the lecture, ‘but also with
other branches of optics, were asked,.and all the
questions were answered in an exceedingly interesting
manner,

In view of the interest taken in a recent, lecture on
* Aerials,” by the President of the Society, a booklet
dealing with the subject matter of this lecture has been
prepared by Dr. C. d. Lemon, and is now on sale price

PRACTICAL AND AMATEUR . WIRELESS

3d,. or price 4d. post free. Coples may be obtained
by writing to the secretary or to Dr. Lemon at the
Society’s headquarters.

Meetings of the Society are held every Friday
evening at 8.15 during the winter ‘nonths at 72a,
North End Road, West Kensington, W.14. Readers
interested may obtain further particulars from the
secretary at the above address Or alternatively they
are invited to eall at the Society’s headquarters any
Friday evening at 8.15, without formality.

THE WORTHING AND DISTRICT SHORT-WAVE CLUB
THIS club is now meeting regularly every Wednesday
evening at 7 o’'clock at Alpine Nurseries, Dur-
rington Lane, Worthing, and membership is open to all
short-wave cnthusiasts under the age of 21.

Several very interesting meetings have now been
held since the inaugural meeting on March 23rd, and
the programmes have consisted mainly of demonstra-
tions of members’ short-wave receivers, and discusslons
regarding same, Offers of help in the way of lectures,
demonstrations, etc., would be gladly accepted.

It has been decided to attempt to keep a record of tho
varying conditions on the short waves, and the assist-
ance of other clubs in various parts of the country
would help considerably. AN~ applications for
membership and any other correspondence should be
addressed to the hon. secretary, Mr. G. Lambourne
(2DQI), 16, Angola Road, Worthing, Sussex.
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WEST HERTS AMATEUR RADIO SOCIETY

HE April meeting of the above society was held

at the residence of Mr. A. Birt (2BIV), King's

Langley. An interesting evening was spent, including
a demonstration of duplex working on 5 and 40 metres.
A talk was also given by Mr. R. Pegg, of Chesham,
concerning the properties of an absorpuion wave-
meter. A very efficient and eareful explanation
was made, and much useful knowledge was gained.

During the discussion o1 matters of general interest,
the question of directional frawe aerials was raised,
but 2BTV stated that after numerous experiments
he found that antenne of this description were not
very successful. 3

A. Sterne, publicity manager, 11, Station Road,
Berkhampstead, Herts.
LONDON ANSMITTING SOCIETY
AT a meeting of this society held on April 10th, it

was decided to accept the kind offer of the

Golders Green Radio Society to co-operate in their
40-metre field day on May 1st. We should be pleased
to hear from members wishing to take part. Further
progress has been made on our new transmitter, and
we are now building » ‘ommunication receiver. We
recently welcomed 2C2.4 as a mew member.

Membership of the society is free and badiges and
fixture cards are supplied. All members must prodece
a tr itting 1 on joining. Please enclose
stamp for reply to G. Yale, 40, Raeburn Road, Edgware.
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VALVES FREE !!

NEW ‘“ WORLD ” S.G.3
use vawk B ABDGAIN 27,6

£4:15:0
Less coils. VALVES FREE!!
A triumph in Receiver design,
Two 5.G. and Pentode Out.
put stages, For the
enthusiast who reguires
maximum efficiency and
those extra stations on
the Short, Mediam
and Long Waves. 3
Short-wave ranges.

4 Employsfamous
P B.T.S.  One-shot
B/ induetors or N.T.5.
(Type S.T.) 8-pin
coils.  Slow - motion
. Tuning. Complete
Kit for Baftery nse
with steel chassis,
. T!ll-ﬂln‘ condenser,
Slow-motion Tuning, Degres dial, Transformer, Re-
sistances, efe., and assembling instructions, less
coils, 27/8 only, Cash or C.0.D. or 2/6 down, and DOWN
12 manthly payments of 2/6. -
COMPLETE KIT. Comprising abovre kit with set of 6 N.T.S.
Colle, 9-2,000 wetres. Cask or 0.0.D. 41/8 or 2/8 dowcn and 12
montkly payments of 4/=. VALVES GIVEN FREE.
NEW N.T.S. 8.6.4 KIT—
List Value £4:17:6 BARGAIN
4 MATCHED VALVES FREE
N.T.S. World 5.0.4, 8 t{o 2,000 metres, is
the ideal set for the ehortwave enthusiast,
provides an unsurpassed performance on
the mediumn and long waves. Efficient circult comprises Pre~
H.F. §.0. Detector, Screened-Grid Audio and Pentode outpnt
stages, 2-gang condenser. Blow-motjon tuning. Station-named
dia! for Broadcast and calibrated for short-wave bands. Designed
specially for B.T.8. 6-pin Omne-shot Inductors or N.T.8. type
S.T. 6-pin coils, detatled below. Only N.T.S. are in the position
to offer such an mnazing bargain. Complete Kit with highest
grade coluponents only, with drilled metal chasais, transformer,
condensers and all instructions. Less Coils, 37/6 only or yours lo;
2.8 down ond 12 imonthly payments of 3°9,
ONE-SHOT INDUCTORS N.T.S. 8.7. 6-PIN COILS
Type 9/MW 178-580 metres Mediu. -
per pair 56, Type 9,LW metre;lper‘zzlvre‘ilﬁ.(wo i
900-2,000 metres per pair .
6/6. Type 9/52 15-43 metres Long  Wave {900-2,000

per pair 5~. Type 983 24- metres) per pair 5/6.
70 metres per pair 5/- Short Wave, three wave
Type 9/51 9.5-27 metres per ranges (13-43, 24-70, 9.5-27
pair §/-. wetres) per pair 4/-,

CABINET for ** World “8.G.30r 8.G.4
Kits, confidently recommended,

lit-up kd, steel,biack erackle €
tllglsh. (Banloa(lo.l). e« = yer
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N.T.S. BARGAINS

AMAZING OFFERS WHICH SHOULD NOT BE MISSED.
POST ORDERS over 5/)- sent Carriage Paid, C.0.D. charges
extra under 10/-. Overseas Orders please send full cash plus
approx. postage, or 50% value, balance C.0.D. Post Coupon
for Complete Lists.

Pleaze send me CASH/C.O.D./H.P. ..
for. which I encloge ....

—N.T.S. AMPLIFIER

Hire out at a profit . . . Ideal for sports
and public meetings.

7-WATT A.C. AMPLIFIER only. 4-valve

push-pull circuit. Undistorted cutput 7 watts.

For microphone or pick-up. Consumption 60
watts. Steel chassis. Size: 7}in. high, 4in.
volts, 40/80 cycles. Complete with 4 valves,
ready for immediate use. List Valhe,
£3/10/0, or 5/- down and 12 monthl.)i
payments of /3.
for use with above amplifier, OR FOR USE
WITH YOUR PRESENT RADIO. Faithful
frequencies. Complete with transformer and
ready for instant attachment.
2/6 monthly payments of 2/6. Telescopic Floor
Model, 2 Gns., or 2/6 down and 12 monthly
COMPLETE SYSTEM. Comprising A.C. Amplifier, Stand
Microphone (as ilustrated) and Y.A. 8peaker, J0in. cone,
lead. Complete outfit ready for immedinte use, £7:19 :8,
or 10,8 dowu and 15 monthly paynents nf 11/8.
§-Valve BATTERY
ALL-WAVER
BARGAIN g,s
N
Cash or C.O.D. S
this wonderful bargain and eave ££°s on your S.7.900. Assembled
strictly to the designer's Circuit on Peto-Bcott panel and aide-
fitted. Less Batteries, Coils sud speaker. Fully tested. Yours for
5 - down and 12 monthly payments of 7/6,
Table Cablnet with Hit-up Hd, matched valves and 10 coils,
4-2,000 metres. Bargain £6 : 6 ; 0, or 9/9 down und 14 monthiy
e SHORT-
B.T.S. shomt
List PrICE £2:12:6 BRRGAIN
Brand New and Ready for In- ,
stant Use. Nothing to Assemble

wide, 10in. long. For A.C. Mains 200/250
£4/19/6. BARGAIN, Cash or C9.D.
MICROPHONES. Transverse current type
reproduction at all musical and speech
Table Model, 25/-, or 2/6 down and 10
[SIelty ¥) Payments of 4/-.
of required handling capacity and 50ty 4-way speaker
S.T. 900
LT &6 1246
A splendid offer which cannot be repeated. Send now for
pieces with B.T.8. coil holders: 3 valves and Cehuloid Dial
COMPLETE RECEIVER. Housed in handsome Peto-Scott
payments ol 9/8,
ADAPTOR-
Awerica Dirert on your Present Receiver |

This amazing
enit simply plegs into your battery or A.C. Mzins set. No
alterations Decessagy. 100-1 ratio aerial tuning and slow-
motion reaction ; for use either as Plug-in or Ruperhet
Walnut finished Cabipet, With 2 pluz in
¥2-26, 22-47 metres. Ready assembled, Yours
for 2/6 down and 10 monthly payments of 4/-.

@ NEW TIMES SALES CO.

56 (Pr.w 61.), LUDGATE HILL, LONDON, E.C.4,

9 Please cross P.O.’s and register currency. Send coupon for Bargain Lists.
A e — e ———

.
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FOR YOU

Whatever branch of the Industry

century of unrivalled experience is

ence institution in the world.
sound, practical and profitable.

coupon below if you wish.

A GoobD JoB IN RADIO

The Radio Industry Is short of trained men.
assistant in a wjreless shop, or doing a dead-end job on the bench. yet
you have a grand opportunity to det a progressive, highly paid post—if
you equip yourself for it by spare-time study,

International Correspondence Schools have a Course to fit your needs.
Under [.C.S. direction, you study when and where you like.
guided throughout by highly qualified instructors, whose advice and
assistance is yours just as often as you care to ask for it.

The 1.C.S. are the creative pioneers of vocational training by the postal
method, and by far the largest, greatest and most successful corrcspond-
You can trust |.C.S.

Werite for our free ** Radio '’ booklet, stating your subject—or use the

You may still be an untrained

appeals most strongly to you, the
You are

Nearly half a
at the back of this work.

Instruction. It is

INTERNATIONAL CORRESPONDENCE

I.E.E. Grad.
1L.W.T, Exam.

Radio Engineering.
Complete Radio.

Radio Servicemen’s
Elementary Radio.
Radio Service and 5ales.
Television.

Mark X in front of Courses in which you a

P.M.G. Certil.

Name. ...

T e T S e S = B 5 58

Y1)
’

] THE ADVISORY DEPARTMENT

94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W.C.2
Exam.

€. & @, in Radio Com. Exam.
Air Ministry Prov. Certil.

SCHOOLS Ltd.

re interested.

Just Published

RADIO RECEIVER
CIRCUITS
HANDRBOOK

By E. M. SQuire. A useful guide to circuits for
practical radio men and amateurs. With more
than 40 diagrams. 88 pages. 4/6 net (by post 4/9).
““Contains a vast amount of uf-todau information

. a very useful veference book.”—WIRELESS
AND ELECTRICAL TRADER.

Order from a bookseller or direct from

SIR ISAAC PITMAN & SONS, LTD,,
Parker St., Kingsway, London, W.C.2

ARMSTRONG 7-VALVE

(including Cathode Ray Valve) ™
Superhsterodyns All Wave Radiogram Chassis, with full ize 8-inoh
Moving Coil Speaker. Model 3NBP/T. Rzady to £7
switch on, PRICE 18 6
This new chassis is a development of the earlier popular SBP/T
snd incorporates Tany reflnements mtheﬂ.o obmm\ble only
on the highér priced models, 4
It has
Tuning
Floodlit plate
tuning  scale,
the wave Land cover-
age now includes the
18-metre band,

All the best British
components are used
throughout,

Full range voilume
and tone -contro! is
provided and works
on  gramophone asg
well as radfo. *

price  includes

radiogram chassis com®

plete with British valves -
and 8-inch Moving coll
speaker matched to the

Cathode
Indicator

Qdd 50/-WEEKLY
o your eakningd

Charge accumulators in your spare

Complete Char;cr, Incorporating
estinghouse Metal Rectifiers.
Will chaige 84 accumatators weekly.

Price £4.4.0
or 8/- monthly.

Send for full particulars.
M.P.R. ELECTRICAL CO.. 252, Victoria Road,
Romford, Essex.

"EXIT seranaron

AMAZING RADIO GADGET, CUT3
OUT UNWANTED BTATIONS.
No mors ** three programmcs at
once, *

No loss of signal stzength,
No tiresome adjustments.
Does away with aeria! |l reqmred
ECIAL
:I'BXAL OFFER 1 /6 POST FREE
‘EXIT,” 11, New Station
Street,’ Leeds, 1.

chaasis, maips leado,
pllotlightaand = 2
everything

ready for @
imm'ediabe use.

Packing and'Carriage Free. 7 Davs Trial. Carriage Paid.
Armstrong 12 months guarantee.
The above is only ooe of many attractive models and full detalls
will be sent on application.

ARMSTRONG MANUFACTURING Co.

100, KING'S ROAD, CAMDEN TOWN, N.W.1.
Phone. GULliver 3105. o
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BLUEPRINT SERVICE

These Blueprinls are drawn fall size,

Cuples of appropriate issues containing descriptions of
these sets can in some cases he supplied at the following
prices, which are additional to the cost of the Blueprint. A
dash Lefore the Blueprint Number fndicates that the iasue
i3 out of print.

Issues ot Practical Wireless. .

4d Post Paid

Amatenr Wireless. . o wooe
Practical Mechanics 701 “w oo
Wireless Magazine B 4 .é "

The index Jetters which precede the Blueprint Number
indicate the periodical in which the description appears
thus P.W. refers to PRACTICAL WinkLEss, A.W. to Amalenr
Wirefess, P.AM. to Practical Mechanics, W.M. to Wireless
Mayazine.

Send (preferably) a postal order to cover the cost o1 the
ilueprint and the issue over 6d. unacceptable), to
Pracrical, axp  A¥ATEUR  WiRELESS  Biueprint Dept.,
Georye Newnes, Ltd., Tower House, SBouthampton Elroel,

Strand, W.C2/

PRACTICAL WIRELESS No. of
Duate of Issue. Blueprint.
. CRYSTAL SETS
Blueprint, 6d.

1957 Crystal Receiver .. . 0137 PWT1
STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. each.
All-wave Un!pen {Pentode) oF - PW31A
Begiuner’s One-valver .., .. 19.2.38 PWS5
Two-valve : Blueprints, 1s. each.
Your-range Super Mag Two (D, Pen) PW36B
The 51gnet Two (D & LF) 20 8.36 PW70
Three-valve : Blueprints, 1s. each.
‘The Lou"-range Express Three

(8G, D, Pen) . 24.4.37 PW2
Selectone Battery Fhree (D 2 T

(Trans)) .. PW10
Sixty Shllhng Three (D 2 LF

(RC & Trans)) . 5 — PW34A
Leader Three (8G, D Pow) . 22530 PW35
Summit Three (HF Pen, D, Pen) — PW37
All Pentode Three (HF Pen D

(Pen), Pen) 20.6.37 PW39
Hall-Mark Three (SG D, Pow) .. 12637 PWi41
Hall-Mark Cadet (D, LF, Pen (RC)) 16.3.35 PW48
¥. J. Camm’s Silver Souvenir (HF

Pen, D (Pen), Pcn) (All-wave

Three) . 13435 PW490
Genct Mldgeh (D, 2'LF (Tmns)) June’35 PW1
Cameo Midget Three (D 2

(Trans)) . . 8.6.35 PW51
1036 Sonotone Three-Four (HF

Pen, HY Pen, Westector, Pen). Prws3
B,nttmv All-Wave Three (D, 2 LF

(RC)) . - PW55
The Monitor (HF Pen, D Pen) PWol
The Tutor Three (HF Pen, D, Pen) 21. '«1 36 PW62
The Centaur Three (8G, D P) .. 14837 PW64
The Gladiator All-Wave Three r

(HF Pen, D (Pen), Pen) 8.36 PWG6

J. Camm’s Record All-Wave
’lhrce (HF Pen, D, Pen) o

The * Colt " All- Wave Three D,
2 LK (RC & Trans) 5.12.36 PW72
The * Rapide ” Stralnhr, 3 (D
2 LF (RC & Trans)) 12.37 PWs2
¥. J. Camm’s Oracle All- Wave
Three (HF, Det, Pen) .. 28.8.5 PWi78
1938 ** Triband " "All-Wave Three
(HE Pen, D, Pen) 22.1.38 PWS4
F. J. Camm’s Spute" Three
(HF Pen, D, Tet) 26.3.38 PW8a?
Four-valve : Blue rmls ts each.
Sonotone Four (S N o N 1.5.37 PWi6
Fury Four (5G2, en) 8.5.37 PwWl1
Beta Universal Four (SG D LF
1. B = PW17
Nucleon_ Class B Four (SG P
(SG), LF, Cl. 6.1.34 PW3{B
Fury Four Super (SG SG, D Pen) —_ PwW3iC
Battery Hall-Mark 4 (HF Pen,
D, Push-Pull) —_ PWi6
F. J. Camum's * Limit * All-Wave
Four (HF Pen, D, LF, P) 26.9.306 PWG7
All-Wave “ Corona * 4 (HF I’en)
D, LF, Pow) 0.10.37 PW79
« Acme * All-Wave 4 (H.l- Pen, D
(Pen), LY, Cl. B) o0 f.n 12,2358 PWSs3
Mains Operated.
Two-valve ;: Blueprints, s, eagh.
A.C. Twin (D (Pen), Pen) .. - PWI18
A.C.-D.C. Two (3G, Pow) — PW31
Selectone A.C. Radiogram Two :
(D, Pow), . - PW10
Three-valve 5 Blueprmts, Is. each
Double-Diode-Triode Three (HT
Pen, DDT, Pen). . g 0 — PwW23
D.C. Ace (SG D, Pen) 5 - PW25
A.C. Three (8G, D Pen) . —— PW29
A.C. Leader (HF Pen, D, Pow) —_— PW35C
D C. Premier (HF Pen, D Pen) 31.3.34 PW35B
Ubique (HF Pen, D (Pcn), Pen).. 28734 PW36A
Armada Mains Three (HF Pen, D
Pen — PW3
F. J. Camm’s A C. All-Wave Silver
Souvenir Three (HF Pen, D, 5
Pen) b 0.5 o .. 11535 PW50
“All-Wave” A.C. Threc (D, 2
LY (RC)).. PW54
AC. 1036 Sonotone (H[‘ Pen, HF
Pen, Westector, Pen) . ot - PW6
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Making Band-pass Coils

‘¢ Being desirous of making coils suitable
for a hattery band-pass 3-valver, I should
like to know whether coils of this type have
ever been described and illustrated in your
paper, or, if not, whether you know of any
handbook or publication where data and
information on the subject may be found.”
—W., J. (St. Neots).

AND-PASS coils are exactly similar to

any standard coils, but the method

of coupling them may differ. It is possible
to couple them by means of a condenser
across the “ top ” or across the ““ bottom ”
of the coils, and in some cases a special
winding is included on the coils and the
windings are coupled together to provide
inductive coupling. In our latest book,
“ Coils, Chokes and Transformers,” you
will find constructional details of these
and vatious other coils and some special
screcned coils for use in band-pass circuits
are included. The price of the book is
24, 6d. from your local bookseller or 2s. 10d.
from this office by post.

Band-spreading -

‘“Can you tel me what capacity con-
denser to use as a band-spreader for the
Premier 3-band short-wave coil and a
.0002 mid. tuner ? *’—R. D, (Iiford).

HE ecapacity for a band-spread con-

denser should be extremely low, but
there is no definite value which may be
adopted. You may, for instance, use a
dial with your .0002 mfd. tuning condenser
which is divided into 10 sections, and then
use a .00002 mfd. (20 minfd.) band-spreader
so that a complete rotation of the latter
will cover each section of the tuning con-
denser. On the other hand, you could
uze a 40 or 60 mmfd. condenser with a
good slow-motion dial without difficulty.
In general, we prefer the low capacity
(20 mmfd.) condenser and adjust this
frequently with a -minimum adjustment
of the main or band-setting condenser.

H.F. Choke Design

1 am going to make an H.F. choke but
am not quite certain of the main details or
features which have to be attended to in
this type of component. I wonder if you
could outline these and give me a rough
idea of the best type of construction.’”’—
H. E. W, (Leeds).
FOR the ordinary broadeast band you

need a high inductance with a mini-

mum self-capacity. This means that you
need a lot of wire and that the total
winding should be split into sections.
You can make up a former with-spacing
dises to form small spools, or use a fin.
diameter former and pile wind the wire in
the required sections. Assuming a § to
$in. diameter former, use about 500 to
700 turns of 28 enamelled wire for the
medium and long-wave circuit.

Aerial Design

¢ €an you tell me what wire to use for
the lead-in, and also for the earth. Does
it need to be the same wire from the inside

“one-valver,

PRACTICAL AND AMATEUR WIRELESS

VIERIES and

NQUIRIES

of the room to the aerial ferminal. Iam
only a beginner and am starting with a
so ‘I wish to make the best
aerial-earth system ?—T. E.(St. Helier).
HE lead-in from aerial to aerial ter-
minal should be of the same material
as the aerial proper, and furthermore it
is.desirable, for maximum efficiency, that
this should all be one unbroken length of
wire. If you are forced to cut and join
the lead-in make a really sound soldered
joint, and afterwards paint if or wrap
with insulation tape to prevent corrosion.
The aerial should preferably be of the
7/22 stranded enamelled wire type, or,
alternatively, a well-insulated copper-
strarided wive, The earth should also be
insulated, and of similar heavy-gauge
wire, and it should not be permitted to
come into contact with anything, from the
point where it leaves the earth terminal
un‘gll it is connected to the earth plate or
tube.

Ovetloading and Distortion
“1 find that my amplifier gives a nasty

P

RULES

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

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

(2) Suggest alterations or modifications of
receivers described in our econtem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

{5) Grant interviews to querists.

A stamped addressed envelope must he
enclosed for the "reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your dqueries -io the- Editor. PRACTICAL ANN

AMATEUR- WIRELESS, George Newnes, Ltd., Tower

House, Southampton Street, Strand, London. W.C.2.
The Coupon must be enclosed with every query.

|

A | ) ) )

Y- -

- -

155

judge whether the spcech cox] touches tho
gap. :

‘Frequency Changer

I am not quite cléar’tegarding the
obtaining of LF. current in a frequency
changer of the pentagrid, heptode -and
similar types. = Perhaps you could briefly
outline how this is obtained and isolated
from the remaining currents, Also, could
you explain what the conversion conduct-
ance is ? *>—T. F. (Bognor).

T will be realised that a change in voltage

on the grid of a frequency changer will
bring about a change in anode current that
is the sum of the I.F. current, the oscillator
current, the image current, and sundry odd
harmonic currents, but these are all waste
except the IF. current.

" Conversion conductance is expressed by
a simple figure, thus conversion con-
ductance of .6 would mean that the valve
undergoes a change in I.F. anode current
of .6 mlllmmp when 1 volt H.F. is applied
to the signal grid.

French Television

‘“1 have heard that experiments are
shortly to be undertaken with television
broadcasts from the French capital, and
wonder if you yet have any news of times
or other data concerning these .proposed
transmissions,”’—G. E. W. (Dover).

HE aerials for this work are situated at

the summit of the Eiffel Tower, and it is

stated that on weeldays there will be trans-
missions from 3.30 to 3 p.m., with a studio
programme on Sundays from 4 to 6 p.m.
It is certain that efforts will be made to
receive these French television pictures in
this country, and it is quite likely that
South Coast resorts will be successful in
obtaining results, especially if directional
aerials are employed, beamed in the direc:
tion of Paris.

The jollowwg replies L0 queries
; are-giker. in abbreviated form
cither because of non- compliance
with. our mle.s, or ‘because the point raised is not of
cesieral interest.

E. (Hove). The infermediate frequency was
qulte deﬂmtely 126 ke/s. Your modern coil is therefore

raitle to my loudspeaker on certain notes.
It is especially noticeable on organ musie
and dance music when I get above a certain
volume. I have had a good look at the loud-
speaker, but-X cannot see where the trouble
comes from, and I wonder if you can give
me any hints on tracing the trouble.’’—
0. L (S.E.5).

DISTORTED speech coil former

could give rise to the trouble by
perimitting the speech coil to come into
contact with the sides of the gap on certain
frequencies. On the other hand, it must
not be overlooked that an overloaded
output stage will often produce a form of
distortion which sounds very much like
a mechanical rattle in the loudspeaker.
We suggest that you reduce volume when
receiving organ music or other items in
which there 1s ample bass and note whether
the distortion is present. If not, and you
think it may be due to excessive movemenb
of the cone, connect the speaker to a
tapping on the mains transformer primary
(so that 5 to 10 volts A.C. are applied to
the speaker) and this will provide adequate
movement at 30 cycles to enable you to

K. 8. (Gainsborough). The aerial should be removed
entirely.  You will then find the effects will not take
pl.ure, and a vertical acrial nay be crected for future

| M. (N.W.10). A converter would te preferable,
but you must rearrange the acrial circuit of the recciver
to a strmghtforward scheme to enable maximum
results to be obtained.

T. I. 8. (Yarmouth). Relay interference is no doubt
responsible.  Ask if neighbours experience a similar
trouble.

T. E. C. (Farnborough). We are procceding with the
design but cannot give you any details regarding
publication date at the moment.

A. R, T. (Warrington). We could not give all the
necessary details in a reply, and sumzcst you obtain
our latest book, * Coils, Chokes and Transformers,”
in which the mformntlon is given.

A. F. H. (E.10). The circuit is quite in order. Are
You using a mains unit to operate the set ¥ If =0, this
is the cause of the trouble.

J. W, (Lostwithiel). The station in question does not
broadeast on a short wavelength, but the signal you
heard was an harmonie.

S. M. (Farnham). We have not described a four-
valver of the type mentioned, and sugeest the Prefect
S.W. Three with the addition of an H.F, stage.

The coupon on page iii of cover

must be attached to every query.

o )
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Miscellaneous Advertisements

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

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

RADIOMART

SPECIAL BARGAIN OFFERS

W.B. 8” Permanent Magnet Speakers at
One-third Cost.

Extension Type Standard Type
(no transformer) 7/ 6 (with transformer) 12/ 6

GARRARD SENIOR AUTOMATIC RECORD CHANGER
Standard 12 guinea model, but fitted with high fidelity
Piezo Crystal Pick-up. Limited number. £4.12.6

RECEIVERS (FOR CALLERS ONLY)
Cossor, Alba, Decea, Aerodyne. Prices from £1.19.6
to £4.17.6. Battery and mains models. Only a
few left. For callers only.

SHORT-WAVE CATALOGUE
New Edition with dozens of new lines. 1}d. post free.

G5NI's 66-PAGE MANUAL

The greatest value and most com;)rehensive Manual
ever pubiished in this country. ?id. post free.

RADIOMART

44, HOLLOWAY HEAD, BIRMINGHAM, 1

ADIOGRAPHIC for Volume Controls. Erie and
Centralab. Long spindie with .switeh, newest
attern, 2/6 each.
adiographie for Electrolytics, best grade by well-
knowu manufacturers, 500v. working, 4 mifd., 1/6;
tmfd., 1/9; 848 mid., 2/6.
Iladlograghic Resistances, new and perfect, 1 watt,
3/-doz; 2 watt, 6/- doz.
Radiographic Linecords for midgets, 2/6 each, 350

ohms, A
Radiographic Multi-condenser blocks, suit any midget

receiver, 4/6.

Radiographic transformer 6/9 each, snit nearly any
British set; 8/9 each for American sets; 22/6 each for
our Special Pri. 200/230/250. Bec. 375/375, 200 Mils,
6.3v. at 5 amps., 5v. 3 amps.

Radiographic, Ltd., Dean House, Dean Street, London
W.1, and 66, Osborne Street, Glasgow, C.1.

AUXHALL.—Polar Midget econdensers, 2-gang:
G6s. 8d.; 3-gang, 8s. 9d.; 4-gang, 13s. Gd.
Polar full vision hotizontal drives, ds.
VAUXHALL, Hivac valves, entire range, full dis-
counts. Polar station-named scales for hori-
zontal drives, 1s,
VAUXHALL. T.C.C. electrolytic condenscrs, 8 mfd.
d.'md 4 mfd. 500 voit, 2. 6d. 50 mid. 60 volt,
1s. Gd.
AUXHALYL. Iron-cored colls, 3-gang, on base,
with eircnit, 17s. J.B. drives with statlon-
named scale, 5s. 6d.

AUXHALL. Magnavox and Rola P.M. speakers.
7in, cone, 16s. 6d. ; 10in. cone, 22s. Energised
models, 2,500 field coils, 7in., 12s. 6d. ; 10in., 17s. 6d.
VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Temple Bar 9338. Send posteard for free list.

Post paid 2s. 6d. and over, or C.0.D.

ANKRUPT Bargains.—All new goods, Phillips
1038 A.C. all-wave chassis, complete less only
cabinets, £5/12/6. Decca 1938 5v. all-wave A.C./D.C.
transportables, 5gns.
superhets, £5/10/0. Philco 3v. ali-wave 1938 battery
sets, £4. Brunswiek 6v. 1938 4-band superhets, 7gns.
Lotus 4v. A.C.{D.C., 57/6. Plessey 4v., battery superhet
chassis, complete valves, speaker, 57/6.—Butlin, 6,
Stanford Avenue, Brighton.

GONVERSION UNITS for operating D.C. Receivers
from A.C. Mains, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.
wARD, 46, Farringdon Street, London, E.C.4.
Telephone :  Holborn 9703. .

ONLY FOR SALE.—3-valve kits with valves
valves and diagram, 20/-. Orders executed in rotation.

and diagram, 12/63 8-valve 8/G kits with
—Universal Radio Co.. 221, City Road, London, E.C.1.

PRACTICAL AND AMATEUR WIRELESS

PREMIER

SUPPLY STORES

POST ORDERS| [CALLERS

Jubilee Works, 165 & 165a,
167, Lower Fleet Street,E.C.4

Central 2833.
Glapton Rd., .
50, High Street
London, E.S. e ha .

Clapham,; S.W.4.
Amberst 4723. Macaulay 2381.

Decca A.C. bv. all-wave 1938 |

Premier 90 Page Giant Hllustrated Cata-
logue; Handbook and VYalve Manual
Now Ready, Price 6d. <

SPECIAL OFFER ROLA SPEAKERS. 8" P.M.%s,
15/- ; 107 P.M.’s, 19/11 ; G.12 12" High Fidelity P.M.,
79/6 ; G.12 Mains Energised, 57/6.

U.S.A. GEN. E. MOTORS STEP-UP, 12 volts to 285
volts at .00 amps. D.C. output. Complete in Metal
Case 6in. x 5in. x 3in. 25/~ each.

BATTERY VALVES, 2 volts, H.¥., L.¥., 2/3. Power,
Sug‘er-Power, 2/9. Var-mu-8.G., 4- or 5-pin Pentodes,
H.F. Pens, V-muo-H.Y. Pens, 5/-. Class B, 5/-. ¥req.
Changers, 7/6.

EUROPA MAINS VALVES. 4v. A.C. Types, A.C./HL.L.,
A.C./L, A.C./8.G., A.C./V.M.8.G.,, A.C./H.P., A.C./
V.H.P., A.C./i’., and 1 watt D.H. Pentodes, all 4/6
each. A.C./Pens, LH., 5/6; A.C./P.X 4, 6/6; Oct.
Freq. changers, 8/6; Double Diode Triodes, 7/6;
Triode Hex. Freq. Ch., 8/6 ; Tri. Grid. Pen., 10/ ;
3% watt, D.H. Triode, 7/6.

UNIVERSAL TYPES. 20v. .18a. S.G., Var-mu, 8.G.
Power, H.F. Pen., Var-mu. H.F. Pen., 4/6 cach.

13v. .2a. Gen. Purpose Triodes, 5/6 ; H.F. Pens and
Var-mu. H.F. Pens. Double Diode Triodes, Oet.
Freq. Changers, 7/6 each. Full-Wave and Half-Wave
Rectifiers, 5/9 each.

AMERICAN YALVES. We are sole British Distributors
for TRIAD High-grade American Valves. All'l'ypesin
stock. Standard types, 5/6 each., All the new Octal
base Tubes at 6/6 each. 210 and 250, 8/6 cach; 81
and 2A3, 8/- each.

PREMIER SMOOTHING CHOKES. 25 m.a., 2/9;
40 m.a., 4/6 ; 60 m.a,, 6/6; 150 m.a, 11/6 ; 250 m.a.,
15/-. Speaker field replacement choke, 60 m.a., 80 hy.,
2,600 ohms, 6/6.

PREMIER TRANSFORMERS, wire-cnd type with
screened primaries, tapped 200-250 v. Filaments.
Guaranteed one year, H.T. 8 & 9 or H.T.10 with
4v.4a.CT.and 4 v.1a.,C.T,, 10/-. 250-250 v. 60 m.a.,
or 300-300v.,4v.1la,4v.2a.and 4 v.4a.,all C.T.,
10/-. 350-350 v.120 m.a., 4 v.1a.,4 v.2a.and 4 v.
4 a., all C.T., 13/-~. With engraved panel and N.P.
terminals, 1/6 extra. 500-500 v. 150 m.a., 4 v. 2.3 a.,
4v.2-3a.,,4v.2-3a.,4v.3-42.,all C.T., 21/-. 500-500.
200 m.a, 5v.8a.,,4v.2a.,4v.2a,,4v.3.5a,allC.T.,

25/-.

FILAMENT TRANSFORMERS, Tapped Primaries,
200-250 v. All secondarles C.T. 4 v. 3 a,, 8/6; 4 v.
. 9/6; 7.6v.3a.,8/6; 6v.3a., 86; 2.5v.8a.,
8/6: 6.3v.3a.,8/6; bvV.3a.,8/6.

NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without coii ehanging.
C%nEui)Ele'te Kit and Circuit, 12/6. VALVE GIVEN
F 4

DE LUXE MODEL, 14 to 170 mctres, complete Kit with
Chassis, 4 Coils and all parts, 17/6.
S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/6. A.C. Valve given FREE !

NEW 2-VALVE S.W. KIT, 13 to 86 metres without
coil changing. Completc Kit and Circuit, 19/6.
VALVES GIVEN FREE!

DE LUXE MODEL, 14 to 150 metres. complete Kit
and Circuit, 4 Coils and all parts, 25/~ VALVES
GIVEN FREE. .o 5
NEW 1938 S.W. S.G.3 KIT. - Pentode H.F., Detector
and Pentode. 14 to 170 metres. Complete Kit of
Parts with 3 Tested Valves, 58/6. Metal Cabinet, 7/6
extra. Ideal for Amateur Reception.

CENTRALAB POTENTIOMETERS, all values, 2/-.
With Switeh, 2‘10.

MOVING IRON METERS. Any range between 10 and
500 mfa. Also 1.3 or 5 amps. Read A.C. or D.C.
Flush Bakelite case, 2§in. dlam. B.E.S.A. standard
specification 89, 5/9 cach.

MOVING cOIL. METERS. 1 ma., Scale. 100 ohms
resistance. Diameter 3}in,, 22/6. Filush mounting.
Bakelite case, B.E.8.A. first-grade accuracy. DMuiti-
pliers for above, 1/- each. 50 m.a., 27/6.

PREMIER “‘ TROLITUL ' Short-Wave CONDEN-
SERS. Certified superior to Ceramic. All-brass
Construction, 15 mmid., 1/6, 40 mmid., 1/9, 100
mmfd., 2/-, 160 mmfd., 2/3, 250 mmid., 2/6 ; Double
Spaced 15 mmtd., 2/9; 40 mmfd., 3/6; -S.W.H.F.
Chokes, 9d. ; screened, 1/6. All-Brass 8.W. Condensers
with integral slow-motion .00015 Tuning, 4/3 ; .00015
Reaction, 3/9. UTILITY 4” MICRO-CURSOR DIALS.
Direct and 100 : 1 ratlo, 3/9 each.

SHORT-WAVE COILS, 4- and G-pin types, 15-20,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
Special set of 8.W, Coils, 14-150 metres, 4/- set, with
circuit. Premier 3-band S.W Coifl, 11-25,19-43,
38-86 metres. Suitablc any type circuit, 2/6.

COIL FORMERS, 4- or 6-pin low-loss, 1/~ each.
ELECTRIC SOLDERING IRONS, 200-250 v., A.C.
or D.C.,, 1/6. Super model, 4/6.

ALL-WAVE AERIAL KIT. 15-2,000 metres.
Complete with matching transformer, insulators,
wire, etc., 10/-.

April 23td, 1938 _
RADIO CLEARANCE

63; HIGH HOLBORN; W.C.l. Holborn 4631.

SPECIAL ! SPECIAL! We score again by.-a keen
Burchnsc of the entire Radio Stocks of Messrs. Gam-

rells, enabling us to offer same at a fraction of the
originai cost.  Stock includes Chassis and complete
Tabie and Console Receivers. The demand is sure to
k'thN(EI!_l\'y, ORDER EARLY TO AVOID DISAPPOINT-

GAMBRELL 7-valve Al-wave, All-stage Chassis.
Constructed throughout of heavy Cadimium piated steel.
This Chassis represents a real engineering job. Fitted
with all the latest refinements, including Six Harries
All-stage Valves, one Valve for All Positions, plus
standard Hivac UU/120/350 Rectifier. Wave Band
Ranges : Long Wave 800 to 2,000 metres, Indicator
Light Red ; Medium Wave 200 to 550 metres, Indicator
Light YeHow; Short-wave Band 2, 30 to 75 metres,
Indicator Light Green; Short-wave Band 1, 12.5 to 30
metres, Iudicator Light Blue. Provision for Pick-up
and External Speaker. Fitted 2-speed Drive, Built-in
Visual Tuning. Wave-change Switch, Combined
Yolume Control, Push-pull Tone Control and Mains
On-Off. The Dial is a really magnifieent affair, size
9ins. long and 5ins. wide, Tuning Indicator being built
in the Dial. ' The Chassis throughout is heavily screened,
thus providing stability on all bands, with the finest
all-round performance. Valve Screens spun from one
picce. Transformer and Choke are of massive con-
struction. In fact, the Chassis throughout is con-
structed in such a way that overloads, etc., are provided
Jor without strain. Size of Chassis, 14}ins. long, 104ns.
wide and 8}ins. deep. Pre H.F. stage operates on all
bands. Reports from satisfied customers more than
confirms our contention that this chassis represents
the finest value we have ever offered to the Public.
Supplied complete with Six of the latest Harries All-
stage Valves, plus Rectifier, £4 9s. 6d. each.

As above, but with Celestion 10in. Moving Coil Speaker,
£4 19s. 6d. each.

. As above, but fitted in Handsome Table Piano Finish

Walnut Cabinet, complete with Valves and Speaker,
£5 10s. each.

As above, but fitted in Handsome Piano Finish Walnut
Console Cabinet, complete with Valves and Speaker,
£6 6s. each.

Hunt’s 1,000 mfd. Cardboard Electrolytics, Wire Ends,
Peak Voltage, 12 volts, 2/- sach.

Special offer in 1 gross lots only, T.6.C. 0.1 Wire End,
Tubulars, 15/- per half gross.

Polar N.S.F. Resistances, Our Seiection, %, 3, 1 and 2
watt, 4/- gross.

Tubular Condensers, our selection, 1/- dozen.

Dubilier } meg. Yolume Controls, with Switch, standard
model, very compact, 1/6 each.

All orders 5/- or over, pogt free; orders under 5/-
must be accompanied by a reasonable amount for
postage ; C.0.D. orders under 5/- cannot be accepted.
Hours of busincss 9 am. to 7 p.m.; week-days,
9 am. to 1 p.m. Saturdays.

RADIO CLEARANCE,
W.C.l1. Holborn 4631.

63, High Holborn,

VALVES

ADIOGRAPHIC PRICES ARE LOWEST.
ARCTURUS, TRIAD, HYTRON. i

6/« each all popular types.
6/+ each all popular types, Octal M.G. Metal.
2/6 cach for one month only. Any popular type
American vaive, 2/9 post iree.
Ttadiographic, Ltd., Dean House, Dean Street,London,
W.1, and 66, Osborne Street, Glasgow, C.1.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, DBritish, American, any

make. 24-hour service, moderate prices.—

Sinclair Speakers, Alma Grove, Copenhagen Strcet,
London, N.1.

REPAIRS to Moving Coil Speakers, Cones and Colis
fitted and Rewound. Fields altered. Prices
Quoted including Eliminators. Loudspeakers Re-
paired, 4/~. L.F. and Speech Transformers, 4/- post
free. Trade invited.  Guaranteed.  Satfsfactlon.
Prompt Scrvice, Estimates Free.—L.S. Repair Service.
5, Balham Grove, London, 8.Wsl2. Battersea 1321.

CABINETS

ANUFACTURERS’ surplus cabinets for Radio-
1 grams, Radio sets and Loudspeakers. Large
and varicd stock. Inspection invited, or send par-
ticulars of your requirements, with measurements of
chassis. Photos sent for selection. (No catalogue.)
—H. L. 8mith & Co., Ltd., 287-289, Edgware Road,
London, W.2, (Pad. 5891.)

BOOKS

NY American publication call books, ARRL
HANDBOOK, RIDER MANUALS, GHIRARDI
All available from:
Radiographic, Ltd., Dean House, Dean Street,London,
‘W.1, Gerrard 4971 : and 66, Osborne Street, Giasgow,
C.1, Bell 848,
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A new 4-Wave Battery Receiver, price g guineas
complete with valves, with exceptlonally Hvely

satlsiymg output. 7 stages, 19 separately
tuned circuits. Circuit comprises: R/F am-
plifier: triode-hexode frequency changer with
separate oscillator: L.F. amplifier: double
diode-triode detector, A.V.C. and L.F. amplifier:
double pentode quiescent output valve. Wave-
ranges: 12.8-33, 28-80, 190-550, %,000-2,000
metres.
Full technical details, calalogue, easy lerms on
appllcalwn

M¢CARTHY RADIO Lvo

443, Westbourne Grove, London, W.2.
Telcphons :  Bayswater 320112,

PRACTICAL AND AMATEUR \fHR{LESS if

TUITION
d R T “——established 1928—still lead. Get
. .1. free particulars latest Radio and

Televisiun  courses : postal and private.—Radio
Training Institate, 40a, Eari’s Court Road, London.

SITUATIONS VACANT

ANTED—ambitious young men to prepare for

well-paid posts in TELEVISION, the great

\ career of the futnre. Apply for free booklet from

BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, W.1.

MISCELLANEOUS

-Vaive Universal Superhet, all-wave, £10. No
callers, please; delivered free to most parts of
London.—S8t. John, 6, Ennismore Gardens, 3.W.7.
DIRECT from factory to User. One @foss of euper
3d. blades, advertising offer, 4/6 per gross, 6d.
pastage. Usuai value 36/-. lwery blade gusranteed.
é—h(b;xs‘i(;ls, established 1820, 65, Carden Street,
eifield.

EWNES TOURIST ATLAS of Great Britain and

Route Guide.” Edited by John Bartholomew

& Son, Ltd., 120 pages of fully- -coloured contour maps

for the whole of Bagland, Scotiand, lreland and
Chapnel Islapds, with index to the pnncxpal Moteoring

performance, unusual waveband coverage, and.|

and Cyeling centres and distances, 28, Gd. from al
Booksellers.—George Newnes, Ltd Tower louse,
Southampton Strect, Btrand, London w.C.2

HE OUTLINE OF WIRELESS,” by Ralph
Stranger. Vifth Edition, 8. 6d. net.—This

beok, which covers the subject from A to 4, is to be
recommended to all who desire to master the theory

-of Modern Wireless. At all Booksellers and Newsagents,

—George Newnes, Ltd., Tower House, S8outhampton
Street, Strand, London w.C2

DICTIONARY OF WIRELESS TERMS, by

Ralph Stranger. A Wireless Work of Reference
that should be on the bookshelf of every keen amateur,
Compiled by a master of lucidity, it glves the meanings
of all Technical terms in general usc. Price 28, Gd.
from all Booksellers anil Newsagents.—Geotge Newnes,
Lid., Tower House, Southampton Street, Strand,
Londen, W.C.2.

“ENGINEERING
1 OPPORTUNITIES

Thia unique Hand-book shows
way fto eecure
A M3 Mech E..
AMIAE,
RpR .. AMIRE, and
wimilar quziifications.
WE GUARANTEE
‘““NO PASS-—NO FEE.”
Details arc given of over El’)“

1FTY TESTED WIRELESS CIRCUITS, by F. J.
Camim, 2s. 6d.—This handbook coutaing every
modern eircuit complete with instructions for asgem-
bling, component values, and notes on operation.
Obtainable at all Booksellers and Newsagents.—
George Newnes, Ltd., Tower House, Soutbampton
Stieet, Strand, London w.C.2

EBRPLEXITIES and TANTALISERS.—‘ The
Strand Problem Book ” is the finest collection of
puzzies of all kinds ever assembled, mathematical,
geographical, liternry—acroetics and codes, by W, T.
Witliams (Tantalus) and Q. H. Savage. Only 28, 6d.
net from all Booksellers.—George Newnes, Ltd.,
l‘;gnwezt House, Southampton Street, Strand, London,
.C.2.

Diploma Courses in alt b
ot Civil, Mech,, KEiec, Motor.
Aero, Radio and  Television

PRQFESSOR
ArM-LOW Engineering, Bmldm:‘_ Govern-
ment

lor u:w cnhxhunlng Hand-book to-day FREE and poss free.
Brll.lsh Institute of Engineertng '.I‘echnololy.
409, “Shakespeare House, 17, 18, 19, Stratford Place, W.1
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VERYMAN'S WIRELESS BOOK, by F, J. Camm,
3s. 6d. net. An invaluable hook of reference,
explaining the operation, upkeep and overhaul of ail
types of wireless receiver, 200 illustrations, From
all Booksellers and Newsagents.—George Newnes,
Ttd., Tower House, Southampton Street, Btrand,
London, W.C.2,

ELEVISION.—Ncwnes _ Tclevision and Short-
wave Handbook, by F. J. Camim, deals authori-
tatively with Scanning B8ystems, (Drums, Mirror
8crews, Discs, etc.), Neon Lamps, The Cnthode-}{ny,
Oscillograph. How to boild Short-wave and Ultra-
short-wave Receivers. Fully illustrated, 3s. 6d. net.
From your bookseller—George Newnes, Lt,d Tower
House, Southampton Street, Strand, Iondon w.C.2.

HE PRACTICAL MOTORIST'S ENCYCLOPZ-
DIA, by F. J. Camm, 3s. 6d. net. A lucid
exposition of the principles, upkeep and repair of
every part of the car. 442 ilinstrations. From book-
sellers everywhere.—Gecorge Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.2.

FREE ADVICE BUREAU

COUPON

This conpon is available until April 30th
1938, and must accompany all Queries and
Wrinkles.
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See that FLUXITE is always by you—in the
house——garage—workshop—-wherever lpeedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers—in tins,

4d 4d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact bat_substantial
—complete with full instructions, 7/6.
Write for Free Book on the art of °
soldering and ask for Leaflet on CASE-
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TOOLS with FLUXITE,
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charging lasts for ages.
Price 1/6

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P,YDRAGON WORKS,
BERMONDSEY STREET. 8.E.1.
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the Charger and insert the mains adaptor into the
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The Outstanding Work For All Electrical & Wircless Engineers

| "PRACTICAL R
| ELECTRICAL ENGINEERING" |

IN Electrical Engineering, advancement and success

ity

come to the man who is best equipped to tackle and
understand the multifarious jobs and problems he may
encounter.. This new and up-to-date work will help you to
acquire the necessary combination of theoretical and practical
knowledge. Itisinvaluable alike to the Student and to the prac-
tising engineer. It shows the approved methods of dealing with
every type. of work, from the installation, erection, wiring, and
maintenance of an electrical plant for a small house to that of a
large factory replete with the most up-to-date equipment.
In addition, the most modern applications of electricity,
including sound-film reproduction, wireless, etc., are fully dealt
with, and the Volumes contain.a great deal of most valuable
data which cannot be found in any other work. Send for the
illustrated prospectus—and judge for yourself.

Over 30 SPECIALIST CONTRIBUTORS.
More than
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SECTIONAL MODELS IN FULL COLOURS.
Over 1,900 Pages.
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HOME LIBRARY BOOK COMPANY
TOWER HOUSE, SOUTHAMPTON STREET,
STRAND, LONDON, W.C.2
Please send me, without any obligation to
purchase, full particulars of PRACTICAL
ELECTRICAL ENGINEERING and details
of-how I may obtain this work for a small
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£2ﬁted6’y F.J.CAMM
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A GEORGE
NEWNES
Pullication

Vol 12.  No. 293,
April 50th, 1938.

INSIDE :

MAKING AN ECONOMY
ONE-VALVER

A TWO-VALVE S.W.
CONVERTER

AN ALL-WAVE TUNER

HOW TO RECEIVE
THE
SHORT WAVES

ETC.  ETC. -

By RALPH STRANGER (9/- post free)
Here is a book which covers the theory and practice of Wireless Reception from
A to Z, and makes everything plain even to the most “ non-technical” reader.

PAGES NEWNES FfroM ALL BOOKSELLERS or fram Tower Hous:, Southampton Street, Strand, w.c.2. LONDON
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. « « there’s a

behind this

EXCLUSIVE CHOICE

by

“PRACTICAL WIRELESS”

of

reason

Tungsram Valves again chosen as the one valve for the
purpose . . . Tungsram again specified, exclusively. The
reason? Because Tungsram Valves are known for their
reliability, for their proved performance, for their
thorough excellence . . . because Tungsram do all that
a good valve should do, well.

Two short-wave receivers described in this issue of
“ Practical Wireless” have Tungsram Valves exclusively
specified.  They are ¢“The Cyclo 2-Valve Converter”
(valves: LD 210 and HP 210, 4-pin base) and ¢“The
Economy One-Valver ” (valve : HL 2).

There is a Tungsram Valve for every circuit—and the
Tungsram range includes both English and American
types (pin and octal bases). You can rely—implicitly—
on Tungsram!

TUNGSRAM :oiv VALVES

MANUFACTURED
TOTTENHAM, LONDON.

AT

the valve with the name behind it

THE TUNGSRAM ELECTRIC LAMP WORKS (GREAT BRITAIN) LTD., 82, THEOBALDS ROAD, LONDON.

"PHONE: HOLBORN 3563.

TGRS

BTG

TR T e e e e T O T

BE AN AUTHORITY!

EVERYMAN'’S WIRELESS BOOK
By F. J. CAMM

A Radio Consultant for the Listener, Expert and Amateur
Constructor explaining the Operation, Upkeep and Overhaul
of all types of Wireless Receivers, with Special Chapters on the
Principles of Radio Telephony, Installation and Systematic
Fault-Ainding. With 200 Illustrations and Diagrams.

3/6 net (4/- post free)

THE WIRELESS CONSTRUCTOR’S

ENCYCLOPZDIA
By F. J. CAMM

Wireless terms and definitions stated and explained in concise,

clear language by one of the best-known and most popular

designers and writers on the practical side of wireless construc-

tion. Profusely illustrated. A veritable treasure of wireless
knowledge.

5/- net (5/3 post free)

FIFTY TESTED WIRELESS CIRCUITS
By F. J. CAMM

Madern circuits of practically every type from erystal to superhet.
Diagrams and instructions for assembling and. wiring. Details
of components and notes on operation.

2/6 net (2/10 post free)

NEWNES TELEVISION AND
SHORT-WAVE HANDBOOK
By F. J. CAMM

EVERYTHING ABOUT—Drums, Mirror Screws, Scanning

Discs and other Scanning Systems, Neon Lamps, the, Cathode-

Ray Oscillograph. How to Build Short-wave Receivers; How

to Build Ultra-Short-Wave Receivers,” Straight and Superhet
types. Fully illustrated.

3/6 net (4/~- post free)

WIRELESS COILS, CHOKES AND
TRANSFORMERS ., A%5 How

TO MAKE THEM
By F. J. CAMM

An important new Handbaok for every home constructor and
anyone interested in radio. With Special Chapters on Selectivity,

Break-through, Coil Winders, Coil Troubles and their
remedies. 180 pages, cloth bound, with 126 ecasy-to-follow
illustrations.

2/6 net (2/10 by post)

GEORGE NEWNES LTD,,

AN LTI LELE LU B RO LR LR DO LR D O VAL EOL LI LD DD LR L DL

TOWER HOUSE, SOUTHAMPTON
STREET, STRAND, LONDON, W.C.2
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Technical Staff:

A.M.LE.E., Frank Preston,

ROUND #be WORLD 0

Short-wave Reception
S a result of the increasing intercst in
short-wave reception, we have
devoted this number to articles dealing
with this subject. In addition to the
general articles regarding the best method
of receiving short waves and other material
we also include constructional articles for
three scparate sects—a three-valve all-
waver, a single-valve plug-in coil set, a
two-valve converter and an all-wave
tuner. Thus every reader should find
something of interest in this issue to assist
him in obtaining the short-wave stations.
It may be emphasised that it is not neces-
sary to build a short-wave set for this
purpose if you already possess a good broad-
cast receiver with H.F. stages. The con-
verter enables you to receive the short-wave
stations on the broadcast set and in effect it
converts the set into an all-wave instrument.
The increasing use of directional aerial
systems is bringing more stations within
the range of simple sets in this country,
and the Americans especially are now
very well heard on certain wavelengths.
Naturally, although a one-valver will
enable 'you to hear these under favourable
conditions on a pair of headphones, a good
multi-valve set is essential if you wish to
put them on the loudspeaker, and for con-
sistent reception under all conditions a
superhet is undoubvedly the best type of
receiver.

Scottish Reception
T‘HE deputation which was recently
mentioned in these pages has now
met the officials of the B.B.C., and Sir
Noel Ashbridge made it clear that the B.B.C.
had been studying the difficulties in the
area in question and remedies were already
being applied

Wavelength Changes
HE International conference which
ended at Cairo a fortnight ago has
drawn up certain recommendations with
regard to changesin wavelength of European
stations, but these will not be made until
a further conference is held in Switzerland
next year.

Short-wave Radiations For Growth
URTHER cxperiments are being carried
out in certain foreign countries with

2 view to ascertaining the reason for the
increased growth which results when vplants

or seeds are subjected to shiort-wave radia-
tions. It js anticipated that there may
be some effccts upon human life due to
short-wave radiations from broadcasting
stations.

How Many Sets ?
OME rcaders are in the habit of using
two receivers—one for distant and
one for local reception. Manufacturers are
reported to be interested in this suggestion,
and also in the problem of the number of

CN OTHER
7 PAGES (
The “Economy” One-
valver .. .. 159
How to Recexve Short
Waves .. .. 161
The ¢ Cyclo”’ Convet!er. . 163

Practical Television 166
On Your Wavelength 167
Readers’ Wrinkles . 169
The “Hurricane”’ All-wave
Three .. 170
An All-wave Tuner 172
Readers’ Letters .. 178
British Long - Dnstance
Listeners’ Club . 179
Queries and Enqu:nes 183

different types of receiver which are suit-
able for sale under modern conditions. It
is held by many dealers that there are too
many different types of receiver, with the

result that customers are confused and
hesitate to choose a set.

Summertime Changes
IN accordance with policy certain changes
will shortly be made in the time and
programme schedules of the B.B.C. These
are due to the fact that it is considered that
the majority of listevers prefer outdoor
activities in the fine weather and thus lis-
tening time is reduced. Band Wagpon is
one of the popular items which it is stated
will be cut out.during the summer months.

YOL. XI. No.293. April 30th, 1938,
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Cheetah Speed
T is claimed that the cheetah is the fastest
four-footed animal in existence, and on
May 6th a tame cheetah, which was recently
bronght to England by K. C. Gandar
Dower, the famous Cambridge athlete,
will race at Harringay on the Greyhound
track. The race is a private one and is
staged purely to enable the B.B.C. to relay
the spectacle by television, and viewers will
see how, even with a start of 40 yards in
450, the cheetah can overtake the¢ fastest
greyhound. John Snagge will give a com-
mentary on the broadcast for listeners.

“ Jeu de Cartes”

N_May 13th (in the London Regional
programme) Clarence Raybould will
conduct the B.B.C. Orchestra in the first
broadcast performance of Stravingky’s
ballet suite, *“ Jeu dec Cartes,” which was
first produced at the Metropolitan Opera
House, New York, in April, 1937. ‘¢ Jeude
Cartes >’ (A Game of Cards) is described as
a ballet in three deals, and the characters
in the ballet are the chief cards in a game of
poker. This work was first heard in this
country at a Courtauld-Sargent concert in
October last.

“ A Night Out”

ARIETY, Dancing, Sport and Pic-

tures will be represented in * A Night

Out,” a composite feature of various forms
of entertainment (in the West of England
programme) on May 6th. Variety will be
relayed from a well-known theatrs; Sim
Grossman and his Dance Band will play
from the Pavilion Ballroom, Bournemouth ;
a commentary on Speedway Racing will
come from the Knowle Stadium, Brlstol
Walt Dlsney s Silly Symphony, ¢ ‘ Little
Hiawatha,” will be heard from the Hippo-
drome, Bristol.

Marconi Memorial

COMMEMORATIVE monument in

marble is to be erected in the grounds
of the proposed Rome Exhibition in 1942,
and Signor Mussolini ordered the civic
observance of the birthday of the late
Marchese Marconi. It will be recalled that
this occurred on April 25th, 1874, at
Bologna. In addition to these honours the
Royal Academy of Italy will award a prize
every other year for the outstanding dis-
covery in the practical application of electro-
magnetic waves, and the University of
Bologna has founded Marconi scholarships.
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Sunday Television Programmes
ON May 1st a James Bridie play will be

seen and, a week later, it is hoped to
televise the new Vic-Wells ballet, ** Check-
mate.”” *“ Richard II”’ ig in the programme
for May 15th.

Increase in Wireless Licences
CCORDING to figcures published re-
contly, 692,662 wireless receiving
licences ' were issued last month, a net

~ PRACTICAL AND AMATEUR WIRELESS
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part in the performances, and the soloists,
who have been specially chosen by the
maestro, will be: Zinka Milanov, Kerstin
Thorborg, Helge Roswaenge and Josef

Manowarda.

Anna Neagle, the British film star, with Herbert Wilcox (left) and Stuart Robertson, Miss Neagle's
brother, during the rehearsal for * Star Gazing,” which was recently heard in the Regional and
National programmes.

increage of 29,380. There were 8,590,750
licences in force at the end of the month,
compared with 8,127,630 a year ago.

Splendid Response to Wireless Appeal

DONATION S sent by listeners in response

to Mr. Christopher Stone’s broadcast
appeal on behalf of the British Wireless
for the Blind Fund have reached theghuge
total of £23,041. The money was received
at the offices of the National Institute for
the Blind in more than 50,000 postal
packages. Although the appeal was made
as long ago as Christmas Day, occasional
gifts continued to arrive till the latter part
of March,

London Music Festival

ISTENERS will be interested to know

that Arturo {Toscanini will conduct

the B.B.C. Symphony Orchestra in a scries

of six concerts in the Queen’s Hall during

May and June, beginning on Thursday,
May 19th, at 8.156 p.m.

A special feature of the series will be the
performance at two consecutive concerts of
Verdi’s “ Te Deum ’’ and ‘* Requiem Mass,”
for soloists, chorus and orchestra. These
works ‘will form the programme of the
concert on Friday, May 27th, and will be
repcated on the following Monday (May
30th). The B.B.C. Choral Society will take

The Davis Cup

T ENNIS players among listeners will be
interested to learn that arrangements
are being made to broadeast a commentary
on the Davis Cup contests to be staged at
Wimbledon on May 7th, 9th and 10th.
The usual procedure will be followed, the
games being described by one or more
commentators. Whenever intervals of
major duration occur in the play, the com-
mentator will transfer listeners to a studio
in Broadcasting House. By this means, no
loss of entertainment time is involved, as
the musical programme is specially designed
to be elastic so that the studio announcer
can return listeners to Wimbledon at any
especially exciting point in a match.

Australian Short-wave Transmission
Schedules (May, 1938)

VK2ME (Sydney), 31.28 m.: Sundays,
Sydney time: 4 p.mn.-6 pm.,, 2 pm.-
midnight ; G.M.T.: 06.00-08.00, 10.00-
14.00. Mondays, Sydney timec: 1.30 a.m.-
330 a.m.; G.M.T.: 15.30-17.30.

VK3ME (Melbourne), 31.5 m.: Nightly,
Monday to Saturday (inclusive), Melbourne
time: 7 p.m.-10 pm.; G.M.T.: 09.00-
12.00.

VEKG6ME (Pertk), 31.28 m. Nightly, Mon-
day to Saturday (inclusive), Perth Time :
7 p.m.-9p.m.; GMT.: 11.00-13,00.

A_\pril 30ih, 1938
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New Radio Play

NTHONY McDONALD will produce
on May 5th a new play by a Birming-
ham aunthor. In *‘ Unborn Tomorrow >’
J. Alex Pemberton deals with a man’s un-
realised ambitions as to occupations he
might have followed. Thus there appear to
the mind of Mr. Gordon in succession a
tram conductor, engine driver, author,
explorer, industrial magnate and Prime
Minister. Lester Mudditt. of Kettering, is to
play the part of Mr. Gordon.

Light Entertainment from Birkenhead

HE Argyle Theatre, Birkenhead, must
! have provided more amusement for
listeners than any other ‘‘hall’ in the
enuntry. In the Northern and main
Regional programmes on May 4th listeners
will be able to hear prepavations for the
broadcast in the early afternoon and the
broadcast itself iu the evening. It is not
possible to say what items will igure in the
bill, but listeners may be sure of an enjoyable
forty minutes.

Opera

ICHARD STRAUSS’S “* Elektra,”

% which has not been heard in Londen:
for thirteen years, will be broadcast in its
entirety from Covent Garden on May 9th
in the Regional programme, conducted by
Sir Thomas Beecham. On May 11th the
first act of Wagner’s ‘‘ The Flying Dutch-
man >’ will be broadeast, under the direction
of Erich Kleiber, who will be making his
first appearance this year at Covent
Garden.

Midland Variety

E latest. addition to the number of

independent theatres in the Midlands
which provide contributions to variety:
broadecasts is the Embassy, Peterborough, «
new and commodious theatre which has
installed a Hammond organ. The principal
attractions in the bill during the week
beginning May 2nd are to be Pickard’s
Chinese Syncopators and Jack Daly (entev-
tainer). The broadcast will be on May 4th.

SOLVE THIS?

: PROBLEM No. 293

Atkins had an 6ld set which did not tone
down low enough to reeeive Radio-Normandie
on the hew wavelength. He decided that
instead of altering his coil it would be simpler
to reduce the capacity of his normal tuning
condenser (0005 mfd,) ‘and, accordingly, he
connected a .0002 mfd. fixed condeuser in
series with it. He still found, however, that
he could not get down low enough. Why was
this ? Three books will be awarded for the
first three correct solutions opened. Address
your enveloees to The Editor, PRACTICAL AND
AMATEUR WIRELESS, Geo. Newnes, Ltd.,
‘fower House, Southampton Street, Straud,
London, W.C.2. Envelopes must be marked 3
: Problem No. 203 in the top lett-hand coruer
+ and must be posted to reach this oifice not
¢ later than the first post on Monday, May 2nd.

Solution to Problem No. 292

The cause of the trouble in Agnew’s set was a
broken-down bias resistance in the cathode lead of the
output stage. This had open-circuited, and conse-
quently the H.T. eircuit to the valve was incomplete,
which accounted for the fact that no anede current
was recorded by his meter. .

The following three readers successfully solved
Problem No. 291 and hooka have accordingly been
forwarded to them: F. Hughes, 75, London Road,
Gloucester; W. White, 254, Greenwrythe Lane,
Catshalton, Surrey; C. A. Whitehcad, 25, Lovat
Street, Liverpool, 7.
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The “Economy” S.-W. One-valver

Constructional Details of a Simple Short-wave
Designed Especially for the Beginner

Receiver

. S the name implies, this little receiver
has been built to provide a very
economical little set which may be

built by anyone, and the work involved

in the construction is so small and simple
that even a child may build up the set
in an hour or so. No soldering is required,
and the completed receiver may be relied
upon to provide really high-class results
on the short
waves. Obvi-
ously, head-
phonercception
only is given,
but should it
be desired, an
amplifier could
be added at
some future
date to enable

a loudspeaker

to be operated.

As may be

gathered from

Fig. | —The fin-

ished receiver.

the illustrations, the set is of the simplest
baseboard and panel type, the panel being
of metal to avoid hand-capacity effects,
and the baseboard a simple piece of fairly
stout plywood. The dimensions of the
latter are 8in. by 6in., and the thickness
should be about ¢in. or in. The panelis 8in.
by 5in. and is attached to the baseboard
by three screws along the lower edge.
If thinner wood is employed for the
baseboard it will be found difficult to
attach the panel without it collapsing.

The circuit is the simple reacting detector,
which has been proved tithe and time
again to offer the most satisfactory resuits
in normal circumstances. Whilst it is
admitted that it is not so good as a properly
operated electron-coupled arrangement, or
a super-regenerative detector, these special
circuits require special care in construction
and operation, and are not, therefore, ideally
snited to the beginner. A standard 6-pin
plug-in coil is specified, and the various
components which are recommended are
very low in price, as may be gathered from
the price list of components on this page.
The coils are available to cover all ranges
from 9 up to 2,000 metres, and thus, it is
possible to tune to various wavelengths as
desircd.

The Circuit

The tuning condenser specified is of the
low-loss short-wave type, and will cover
quite a small band on each coil, so that
tuning difficultics need not be expected
provided that it is borne in mind that
short waves are not so simple to tune as the
standard broadcast wavelengths. Tuning

is exceedingly sharp—in spite of the low
capacity employed, and some idea may be
gathered from the fact that the smallest
coil tunes from 9 to 15 metres with the
special condenser, whilst the. second coil
covers from 12 to 26 metres. There are

dozens of stations on the band covered by
this second coil, and the selectivity 1is
adequate to separate Wayne (W2XE)
on 19.65 metres from Schenectady (W2XAD)
on 19.57 metres. Of course, it must be
remembered that these stations will not
bc heard every night, as conditions on
the short waves arc very variable, but
under good conditions, and with a good
acrial, these stations afford good volume in
the early evening.

The wiring should be executed by
following carefully the wiring diagram on
page 160, and it will be scen that there
is actually very little to do. Screw down
the valve- and coil-holders, and drill the
panel from the details given in Fig. 3.

)

LIST OF COMPONENTS

One .;)5)016 mfd. S.W. Condeaser, Premier,
2s. 2

.0003 mfd. Reaction Condenser, Premier, 1s. 6d.

One 6-pin S.W. Coil-holder {baseboard mount-
ing type), Premier, 2s. 3d.

One 4-pin baseboard-mounting S.W. Valve.
holder (V7), Clix, 1s. 9d.

One .0003 mfd. Tubular Condenser, type 451,
T.CL," ¥, Od,

One 3 mecgohm Grid Leak, Dubilier, 1s. Od.

O;e S.g’. H.F. Choke, type S.W. 68, Bulgin,

s, Od.
Two Terminal Blocks, type S.W. 47, Bulgin,

2s, 6d.

One On-Off Switch, type S.22, Bulgin, 1s. 3d.

One Metal Panel, 8in. x 5in., Peto-Scott, 2s. 6d.

One Wgoden Baseboard, 8in. x 6in., Peto-Scott,
1s. 3d.

Connecting Wire, flex for battery leads, screws,
etc., 2s. 6d.

One H.L.2 metallised valve, Tungsram.

One 66-volt H.T. Battery.

One 2-volt L.T. Accumulator.

One Pair 4,000 ohm Headphones.

Set of 6-pin §.W. Coils—according to the wave-

i ranges desired, Premier.

r——

Screw down the two terminal strips at the
rear of the baseboard and mount the
components on the panel before attaching
this to the baseboard. Use thick bare wire
for wiring—say 20 or 22 gauge bare tinned
copper, and make quite certain that all
connections are tight. Remember to turn
the loops in the ends of the connecting
wires in the same direction as the nut is
turned to tighten, and then the ends will
not be pushed out when the nuts are
placed in position.

Testing Out .

Use good quality flex for the battery
leads and attach these as indicated, with
good wander plugs at the ends. Connect the
L.T. — and L.T. + plugs to the two termi-
nals on the accumulator marked with the
negative and plus signs (connecting ~ to
— and + to +), and plug the HT. — and
H.T. + plugs into the two sockets of the
66-volt H.T. battery so marked. Attach a
pair of headphones to the 'phone terminals
and connect the aerial and earth leads and
the set is rcady for use. Remember, however,
that as this is only a one-valver you cannot
expect to receive America on a foot or g0 of
wire. Use a really good aerial and earth
conncction. The aerial should be high but
not too long—say 30 feet inclusive of lead-
in. If more convenient, you can use a
vertical wire, suspended about 18ins. or 2ft.
from the walls and supported rigidly. The
earth lead should be of heavy gauge covered
wire, and should be taken by the most direct
route to the nearest earth point. Athough a
water-pipe may be used, it should be of the

-ofbadsn
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mains type—not one coming from a tank
in the house. If possible use a large buried
mass of metal—a proper earth tube is better
—or an old pail, for instance. Keep this
moist in order to provide maximum results.
The large dial controls tuning, and the left-
hand control is for reaction. This must be
used with care and should only be advanced
slowly until a rushing noise is heard in the
’phones. At this point slacken off slightly
and turn the tuning knob. If a whistle is
heard it will indicate that the reaction is too
far advanced and it should be turned back
still more. As soon as a signal is received
the reaction control may be adjusted to build
it up to the desired volume. Do not expect,
however, to bring up signals to loudspeaker
volume with a single valve, and if it is
(Continued overleaf)
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Fig. 2.—Theoretica
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THE “ECONOMY” S.W. ONE-
VALVER
(Continued from previous page)

found that before the signal is of adequate
volume the set bursts into oscillation you
must remember that that particular station
does not offer entertainment value. With
use, however, it is often found that the reac-
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Fig. 3.—Panel-drilling dimensions.

tion control, properly handled, will bring
up a signal to quite a large volume, although
naturally distortion sets in after a point.
Remember, therefore, to use this control
with care and do not expect to put every
station on the loudspeaker. The set is
designed for headphone use, and as such it
will give splendid results when properly
handicd. As previously mentioned, the use
of the metal panel will avoid hand-capacity
effects, and other erratic tuning difficulties
sometimes found with the simpler types of

PRACTICAL AND AMATEUR. WIRELESS

receiver. If subsequent amplification is
desired, an ordinary L.F. amplifier may
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easily be added, either as a separate unit or
on a larger baseboard

WIRING DIAGRAM

LT+y

T-LT-HT.+

'PHONES

REACTION

CONDENSER

) )

am

NATIONAL (261.1 m. and 1,500 m.)

Wednesday, April 2h.—Military Band
concert. :

Thursday, April 28th.—Variety
gramme from Holborn Empire.

Friday, April 29th.—The Gang Show :
variely programme.

Saturday, April 30th.—Wembley Cup
Final Commentary, and Commentary
during the first malch of the Australian
tour, from Worcester County Cricket
Ground.

REGIONAL (342.1 m.)

Wednesday, April 27th.—Commentary on
the Two Thousand Guineas Race at
Newmarket.

Thursday, April 28th.—Scrapbook for
1928.

Friday, April 29th.—Madam: Butterfly,
Act 1 (Puccini), from Sadler’s Wells
Theatre. ’

Saturday, April 30th.—B.B.C. Ballroom :
Dance music programme.

MIDLAND (296.2 m.)

Wednesday, April 27th.—A Programme
of gramophone records: Harmony
House.

Thursday, April 28th.—Variety from the
Grand Theatre, Derby.

Friday, April 29th.-—Stoke - on - Trent
Schools’ Music Festival.

Saturday, April 30th.—Music in the Air ;
vocal programme.

NORTHERN (449.1 m.)
Wednesday, April 27th.—Norway :

pro-

r—

a

(O ) ) I () () () G} (> ) S { ) G- (- |

Important Broadcasts of the Weel:

Thursday, April 28th.—Forty-seventh An-
nual Manx Music Festival, from the
Palace, Douglas.

Frzday, April 29th. —Hark Forrard ! West
Cumberland variety programme.

Saturday, April 30th.—£ s. d. A study in
shopping.

WEST OF ENGLAND (285.7 m.)

Wednesday, April 2Tth.—A recital of
Handel’s music from the Church of
St. Mary.

Thursday, April 28th.—Variety from the
Palace Theatre, Bath.

Friday, April 29th.—More Musical Mem-
oirs from the Diary of Lavinia Dowsett.

TELEVISED DRAMA

Works by W. B. Yeats, J. Van
Druten, Eugene O’Neill, and James
Bridie are to be included in forth-
coming television programmes. W. B.
Yeats’ play, ** The Shadowy Walers
will be seen in the evening pro-
gramme on May 4th. Leonora
Corbett will appear 1in °* There’s
Always Juliet,” by John Van
Druten, in the evening ({rans-
mission on April 27, which will be
repealed in the afternoon on May 2nd.
James Bridie’s *‘ Tobias and the
s Angel” is scheduled for May 1st,
and for ihe afternoon of May 6th. On
May 11th, Eugene O’ Neill’s exciting
drama, ** The Emperor Jones will
be televised in the aflernoon and will
te repeated in the evening programme

¢ iy =N . + on May 13th. Sir Basil B'rooke.
e o e et - - | comremaesnned  Saturday, April 30th.—Orchestral concert.

1T ) ez

Saturday, April 30.—Sports Special :
Jeature for fans.

WELSH (373.1 m.)

Wednesday, April 27th.—Blwyddyn Ar-
bennig yn fy Mywyd—a talk.

Thursday, April 28th.—The College
Weekly Concert from the Powis Hall,
University College of North Wales,
Bangor.

Friday, April 29th.—Siartiaeth ym Mald-
wyn, a feature programme on Chartism
in Montgomeryshire, by Tom Hughes
Jones.

Saturday, April 30th.—Music by Welsh

composers.

SCOTTISH (391.1 m.)

Wednesday, April 27th.—Scottish Music
of To-day : orchestral programme.

Thursday, April 28th.—The Making of the
Exhibition : A sound impression of the
construction of the Empire Exhsbition
(Scotland) 1938.

Friday, April 29th.—Harry Gordon in
Inversnecky Calling !

Saturday, April 30th.—Backstage at Bella-
houston—A last look round, by Alastair
Borthwick.

NORTHERN IRELAND (307.1 m.)

Wednesday, April 2Tth.—Organ recital
from the Cathedral Church of 8.
Patrick, Armagh.

Thursday, April 28th.—Orchestral pro-
gramme.

Friday, April 29th.—Ulster Agricullure
and the British Empire Ezhibition, by

1| ) G | M | M) I Y | ()
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How to Receive Short Waves

This Article Does Not Deal with Short-wave Receivers as Such, but with the Use of
Converters and Adapters as Additions to Various Types of Broadcast Receiver

UR subject is one that has been
dealt with at length in previous
articles in tlicse pages, but in

treating it again we have in mind the
thousands of new readers and the fact that
this is, after all, a special all-short-wave
number. Consequently, the more ardent of
our readers must excuse us if part of this
weck’s article is devoted to matters in
which they are well versed.

TERMINAL
on Ser

N ooole
MFO

Fig. | —Circuit of a typical autodyne (single
valve) S.W. superhet converter.

But even thiough we are dealing with a
familiar subject, it is one which is con-
stantly changing as improvements are made
in design and in components. For example,
a common method of receiving short waves
on a broadcast set a few years ago was by
means of an adapter which replaces the
detector or second-detector valve of the
receiver. Later than that was the method
of using a superhet converter in conjunction
with a “straight ”’ set having at least one
stage of H.F. amplification; the most
common circuit for the converter was one
using an S.G. or H.F. pentode valve in an
autodyne arrangement, as shown in Fig. 1.

Autodyne Pros and Cons

That was all right as far as it went, and
is still used with fair success. But there
are many disadvantages, the most import-
ant of which is that the circuit is not
particularly selective. Another is that all
short-wave signals are received at two
positions on the tuning scale, one above and
one below the signal frequency.

Largely to offset these disadvantages are
the important advantages of simple con-
struction and extreme ease of operation.
Additionally, the converter unit can be
made from standard parts and by using a
valve of a pattern that will probably be on
hand as a spare.

It will be as well briefly to describe the
principle of this so-called autodyne con-
verter, for the explanation will he uscful
when we come to consider more advanced
systems. The valve is wired purely and
simply as a detector with reaction, with the
exception that in the anode circuil therc is
an additional choke of the ‘‘ broadcast >
type, and that a lead is takem from the

“tant that the I.F. should not

junction of the two chokes to a fixed con-
denser, the other side of which is joined to
the aerial terminal of the broadecast set.
Reaction is so adjusted that the valve is in
a state of continuous oscillation, and the

5// 74& g\%w'wwd‘w:t

broadcast set is left tuned to the bottom
of the long-wave band. The oscillations
beat with those of the signal to be received,
producing the intermediate frequency.
This is equal to the difference in frequency
between the oscillations generated by the
converter and the frequency of the signal.

Intermediate Frequency

When the broadecast receiver is tuned to,
say, 900 metres, the equivalent frequency
is about 330 ke/s, and so the converter
must be tuned to a frequency higher or

I X
=t \ ©000/6

MFO

Fig. 2—An S.W. adapier circuit which replaces
the defector and preceding valves (if any) in the
broadcast set.

lower than that of the required signal by
this amount. Actually, it would be possible
to tune the receiver to almost any other
wavelength, because the output or anode
circuit of the converter is only tuned very
approximately by the broadcast H.F.
choke. At thc same time, best results are
generally obtained with the
autodyne circuit when the
I.F. is not higher than about
450 ke/s, whilst it is impor-

correspond with the fre-

quency of a transmitter if
interference is to be avoided.

The Adapter

Before dealing with more
advanced types of superhet
converter, let us look at
the adapter. This again
is in the form of a single-
valve rcceiver with reaction,

to generate continuous oscillations. It might
be more rcadily understandable if it is poin-
ted out that the adapteris essentially a single-
valve receiver and that the portion of the
‘broadcast set used with it serves as nothing
more than a low-frequency amplifier. The
adapter takes the place of the detector valve
in the broadcast set, as will be understood
from Fig. 2, which shows the circuit of the
adapter ard, in skeleton form, part of the
receiver L.F. circuit.

Connection is generally made betwcen
the two units by means of a valve plug
adapter, this being placed in the detector
valve-holder of the broadcast receiver after
taking out the normal detector valve. By
this means the L.T. and H.T. supplied to
the detector valve-holder in the set are
automatically applied to the valve in the
adapter, any decoupling and L.F. coupling
circuits remaining in use.

For Battery or Mains

The circuit given applies to a battery-
operated set, but almost identical connec-
tions can be used when the receiver is of the
mains-operated type, by replacing the four-
pin adapter plug by a five-pin one, and
conneeting the centre pin to the cathode
terminal of the valve-holder in the adapter.
It will be obvious that the aerial lcad must
be transferred from the sct to the corre-
gponding terminal on the adapter, but the
earth connection can remain unchanged,
since it is completed through the filament
or cathode circuit.

Using a Pentagrid

A more-advanced type of converter circuit
than that dealt with above and shown in
Fig. 1 is desirable to-day, and one such
efficient arrangement is fully described on
other pages. In that case, separate first
detector and oscillator valves are used,
whereas some constructors would prefer to
use a single-valve frequency-changer of the
pentagrid or triode-pentode pattern. A
circuit is given in Fig. 3, and from this it
will be seen that the principal difference
between the pentagrid circuit and that
shown in Fig. 1 is that there are two tuning
circuits. These can consist of ordinary
short-wave coils of the four-pin type, and

(Continued overleaf)

! AT+
I 0005
MFD
d =2
TErmuvaL
oNIET

100,000
7

— 4.7~

LT+

«

but in this case it is used
exactly as a receiver. In
other words, it is not cansed

Ay

Fig. 3.—A converter circuit using a pentagrid frequency-changer.
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tuning can be carried out by means of a
two-gang .00016-mfd. condenser, with a
35 m.infd. trimmer in paraliel with the first
section.

The output is again fed to the aerial
terminal of the broadcast set, which is left
tuned to a fixed frequency or wavelength
as before. Oscillation is maintained in the
frequency-changer by the close coupling
between the two windings of the four-pin
coil used for the oscillator section, and it is
therefore necessary only to tune the gang
condenser to select various transmissions.
Once the required station has been tuned in,
fine tuning can be effected by means of the
trimmer.

Converrer : Ser

Fig. 4—How an A. C. converter can be fed
with H. T. and L. T. from most existing
H. F.-type A. C. receivers.

Use With Main Sets

When it is desired to employ a converter
of this or similar type with a mains receiver,
certain difficulties are almost sure to present
themselves. For instance, if the setis of the
D.C. or AC./D.C. type the extra valve
cannot draw its H.T. and L.T. current from
the broadcast set. The reason is that the
power-supply circuits are designed and
adjusted to suit the original valves only.
In consequence, it is nearly always necessary
to build a small mains unit into the con-
verteritself. The leads to this will be joined

PRACTICAL AND AMATEUR WIRELESS

to the common mains supply, along with
those to the broadcast set.

Even when the receiver is of the A.C.
type difficulties may be encountered,
because there might be insufficient *re-
serve ’’ of H.T. and L.T. current to feed the
extra valve. In the case of the majority
of home-huilt receivers this will not apply,
but the point might be of great importance
if the set is a ready-made commercial
model. If there is sufficient ‘‘ spare”
current, the connections can be made as
shown in Fig. 4; if not, a separate small
maing unit will be required for the converter,
as vhen dealing with a D.C. receiver.
With the arrangement shown
the adapter plug-socket is
placed in the H.F. valve-
holder, the H.F. valve
being replaced in the adapter
socket. Only a'small current
output will be needed, but an
H.T. voltage of about 200,
at 20 mA, and an L.T. supply
of 4 volts 1 amp. will be
needed. This means that
a mains transformer and
rectifier will be essential.

Converter with Superhet

Queries are often received

from readers who want to |
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should not be attempted in the case of a
commercial receiver. Even if there were
sufficient space to accommodate the extra
coils and change-over switch many com-
plications would arise due to the difficulty
of reaching the wiring.

Double Frequency-changer

In general, the most satisfactory system
with a supevhet is to use what is known as a
double frequency-changer; one is in the
set and the other is in the converter. This
means that the latter must have two
valves, one for frequency-changing and one

to act as an I.F. amplifier. A genecral
‘é T
NEC .
g 72@3‘0.'
owSET

use a short-wave converter
in conjunction with a broad-
cast-type superhet. Un-
fortunately, it is not always
easy to advise on this
point, for superhets are 5
sometimes inclined to be rather * ticklish.”
You see, there already is one frequency-
changer in the superzet, although it is
uscd for medium and long waves only. It
is often feasible to include a pair of short-
wave coils in the original set, making pro-
vision for bringing these into circuit in
place of the broadcast coils. In this case it
is important that a special oscillator coil
be used. and that this should be suitable for
use in an all-wave set having a .0005-mfd.
gang tuning condenser. It is alsoimportant
that the two short-wave coils be suitable
for the intermediate frequency at which the
set is designed to operate. Suitable com-
ponents are obtainable, but the alteration

e
v

superhet.
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Fig. 5.—Skeleton diagra of a converter for use with a broadcast
It incorporates both frequency - changer and 1. F.

valves.

circuit is given in Fig. 5 to show the idea.
When this system is adopted the broadcast
superhet should be pre-tuned to 2,000
metres, all further tuning being carried out
on the converter. It will be seen that a
150 ke/s LF. transformer is used between
the converter frequency-changer and the
converter IL.F., an H.F. choke being used
in the anode circuit of the latter. The
trimmers on the LF. transformer should
be carefully adjusted so that the tuning
matches up with that of the input circuits
of the set; this is done by tuning them
until maximum signal strength is obtained
on a signal toward the middle of the wave-
band covered by the converter.

T

Stereoscopic Television
ITH further refercnce to the recent
notes on the German stercoscopic
television system, we may point out that it
is identical electrically withthat now radiated
from the Alexandra Palace, but instead of
the odd and even line scanning being under-
taken in one tube to bring about a final
interlace of the one scene, the vision modu-
lation is really made up from alternate
pictures, each having slightly different
optical characteristics, At the receiving
cnd is a set employing a cathode-ray tube
as the picture reconstituting device, so that
the two sets of electrical images are made
visible on the tube’s screen, the viewing
being undertaken indirectly, for the tube is
mounted vertically, and'an inclined mirror
in the set’s lid shows the picture as a reflec-
tion. There is a fundamental difference
between this set and a standard one, how-
ever, for betwcen the tube and the mirror is
interposed a patentcd device. This takes the
form of a *‘ grating,”” which is said to be
formed of alternate transparent and
opaque strips. It rests on the top of
the receiver cabinet in the place taken
usually by the Triplex glass mask of the
present-day set. ~When looking at the
reproduced television picture in the mirror,
therefore, this grating is said to permit one
eye to see only one of the two alternate

'NOTES AND NEWS |

images, while the other eye observes the
second image. Just as the brain blends the
{wo eye images together with normal sight,
so the same action takes place with this
stereoscopic scheme of Zworykin’s, and the
illusion of a complete television picture in
threeidimensions, or having depth, is con-
veyed to the person looking-in. The scheme
has the appearance of being quite sound
and practical, and will, no doubt, pass
through the normal phases of development,
to be applied eventually to high-definition
television services.

) -
- -

-

The American Viewpoint
NOTICEABLE difference between Eng-
lish and American television practice
is that the latter, as a rule, employ syn-
chronising pulses which are inadequate from
the dual standpoint of amplitude and time
duration. This will only reduce the measure
of tolerance in the design of television re-
ceivers, and in consequence the limits now
set by the B.B.C. standard are to be preferred
to any reduction whieh would tend to destroy
the marked steadiness which now charac--

terises most manufacturers’ sets. Further-
more, with the background illumination
being transmitted directly there is a constant
level for black and the frame and line syn-
chronising pulses. The synchronising pulse
level corresponds to zero radiated power from
the transmitter and in consequence the
tops of these pulses remain at a definite
voltage level in the receiver detector output
circuit. This means that to separate the
picture components of the signal {rom the
synchronising pulses, a simple type of ampli-
tude filter circuit will prove quite satis-
factory.

Music of Finland
ERNARD ROSS (baritone) and Enid
Payne (pianoforte) will be the artists
in the eleventh of the series entitled * Music:
of Other Countries,” devoted to music of
Finland, on May 3rd.

THE WIRELESS CONSTRUCTOR'S

ENCYCLOPAEDIA

By F. J. CAMM 6th
«Editor of “*Practical and Amateur Edition 5 =~pnet

Wireleas ')
Wireless Construction, Terms, and Detinitions
explained and illustrated in concise, clear

anguage.

From all Booksellers, or’ by post 5/6 from George

Necunes, Lid., Tower House, Southamplon_Streel.
Strand, London, W.C.2. :
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The "Cyclo” Converter

An Efficient and Simple Two-valve Unit Suitable for the Beginner or Advanced
Constructor,. is Described in this Article

N inexpensive alternative to a first-
class all-wave or a complete short-
wave receiver is a good S.W. con-

verter, which allows any receiver embodying
pre-detector amplification to receive the
worth-whileg programmes now being
transmitted on the various short-wave
bands.

It is not for me to enlarge on what
the short-waves have to offer you ; that

Fig. 1.—The
completed
converler
ready for use.

L

is done elsewhere in these pages, but I would
like to say that if you have already tried a
converter or adapter, and have given up
the matter through dissatisfaction, provided
that your local conditions arc average,
have another try with the unit described
below, and I am surc you will alter your
views.

To use two valves may seem to many as
both unnecessary and extravagant, cspeci-
ally in view of thc heptodes and triode-
hexodes available, but the trouble is that
these valves are not lying spare in every-
body’s den, whereas thosc employed in the
cireuit arc quite likely within the reach of
all who might be interested in the circuit.

The Circuit

It will be seen from Iig. 2 that an or-
dinary  triode and screened-grid or
“straight ” H.F. pentode are required.
The first acts as a local oscillator in a similar
wanner to the oscillator section of a normal
superhet receiver, while the second is used
as a S.G. detector, the complete arrange-

ment combining to form a very efficient
superhet unit, the wave-range of which is
governed by the eoil employed. )

By using a separate oscillator valve, 1t
will be found that the efficiency holds good
right down. to the ultra-
shorts, and that the ob-
jcctionable features of the
single triode autodyne
method are completely
eliminated, and, what is
also very important, the
operating voltages and
conditions are not super-
critical.

To avoid that
being taken too
literally, 1 would
add that reasonable
care must be taken
in the selection and

layout of the components. For
example, a poor detector valve
will ruin the whole thing; a
* triode which will not oscillate
consistently and smoothly can
cause poor results. while in-
efficient H.F. chokes or variable conden-
sers having high H.F. losses can all con-
tribute to wunsatis-

lator. However, Cl will take care of any
normal arrangements, but do see that your
aerial is at least of average efficiency.

The three windings shown, nanely, the
aeria) coupling, the grid and reaction coils,
are all wound on onc former, the necessary
connections being made to the terminals
of a six-pin valveholder into which the
specified coil—Eddystone—fits.

For the 40 to 94 metres a type 6R coil
is required, this being identified by a Red
spot on the top flange, while for the 22 to
37 and 12 to 26 metres, a Yellow spot and
a Light Blue spot coil are required respec-
tively. An additional feature of the design
is that the specified coils can also be
obtained to cover higher wavebands, for
example, the type 6BR covers all the usual
trawler transmissions,

The grid circuit is tuned by the variable
condenser C2, and it is this control which
acts as the station selector, no tuning
adjustments being made on the broadcast
receiver which has to be used in conjunction
with the converter.

The only other control is that provided
by C3, which allows the degree of reaction
or regeneration to be varied until the triode
is oscillating smoothly. If all operating
conditions are satisfactory, it will often be
found that it is not necessary to alter C3
once !t has been set for any particular coil,
80 that operation is reduced to one knob
control, i.e., C2.

Construction

To assist in the assembly, and to keep
various leads reasonably short, the compléte
unit is built on a- very compact chassis
which has a metallised surface to provide
the ‘required degree of screening and a
common earth point.

The valve and coil holders should be fixed
in position to start with, and the filament
arlld grid cireuits wired according to the
plan.

After this mount the two H.F. chokes,

{Continued overleaf)
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damped to such an
extent as to prevent
it acting as an oscil-

Fig. 2.—Thcoretical circuil of the fiwo-valve converter.
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taking care to notice that the short-wave
type is used in the anode circuit of the
oscillator, while the screened one is in
the detector anode high-tension feed.
Actually, the first one is mounted under-
neath the chassis and the second on top, so
no mistake should be possible. The fixed
condensers C5, 6 and 7 can now be secured,
and the resistance R2 fastened to the
anode side of the second H.F. choke.
When all wiring has been checked, the
brackets can be screwed down to hold the
three variable condensers, these, in turn,
being mounted in their respective positions.

A word here may be necessary regarding
the J.B. Special S.W. condenser C2. This
model is designed for three or single-hole
fixing, the latter being obtained by screwing
on a little attachment provided with the
component. See that it is securely fastened,
and that all condensers are really firm on
their brackets.

The aerial aid earth socket strip can now
be fixed, and then the remaining wiring
completed, not overlooking the lengths of
flexible wire required for the battery and
output connections.

Operation

First of all the battery leads must be
connected to suitable voltage supplies.
The same batteries that are used with the
broadcast receiver will do, providing that
in the receiver the H.T. and L.T. negative
arc common with the earth. This arrange-
ment is practically universal, so there is
little likelihood that any alterations will be
necessary.

The earth connection can be left on the
receiver but the aerial must be removed
and connected to the appropriate socket on
the converter, while the receiver should be
switched over to the long waves, and the
tuning condensers set to, say, somewhere
near the bottom of that wave-band.

When the valves are plugged into the
converter, the output lead from C5 can
then be connected to.the aerial terminal
of the broadcast set, and the ecomplete
arrangement is ready for use as soon as the
receiver is switched on.

The reaction control C3 must be adjusted
until a faint rushing sound is heard in the
speaker or ’phones. The noise should not
be too fierce or too weak. It is a matter
for experience and adjustment, though one
soon knows by practice if the circuit is
“ alive.”

onef

LIST OF COMPONENTS

1 Clix socket strip A, Al, and E. (7d.)

2 Clix %W 4-pin valveholders, Type V.5 (10d.
each,

1 J.B. S.W. special .00015 mfd.
condenser. (5s. 9d.)

1 ]1.B. Dilecon reaction condenser, .0003. mf{d.
(2s. 6d.

1 Dubilier 10,000 ohm tresis. 1 watt. (Is.

1 Dubilier grid leak, & watt, 2 megohm. (6d.)

3 Component Mounting Brackets, Peto-Scott
(4d. each.)

1 Bulgin screened H.F. Choke type HF9. (4s.)

1 Bulgin S.W. H.F.Choke type HF3. (2s.)

1 Eddystone 6-pin coil holder, type 969 “(and
coils to match for wavelength desired).
2s. 3d.)

1 Eddystone variable condenser, .0001, type
900-100. (5s. l

1 T.C.C. dﬁxed condenser, 1 mfd. type 341.
23. 3

s. 3d.

1 T.C.C. fixed condenser, .1 mfd. type 341.
(1s. 4d.) .

1 T.(C.C). fixed condenscr, .001 mfd. type 451.
1s.

1 T.C.C. fixed condenser, .0001 mfd. type 451.
1

variable

s.

1 Peto-Scott chassis, 8in. x 6in. with 3in.
runners. (3s. 6d

1 Tungsram valve, LDD210.

1 Tungseam valve, HP210.

Vs
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If the tuning control C2 is now rotated
slowly, the rushing noise will continue until
a station is heard. Should the noise stop,
gently adjust C3 until a setting is found
for the complete movement of C2. It may
be necessary to reduce Cl or increase
slightly H.T.1.

When a station is tuned-in, don’t touch
C3, but you can experiment with the

~ April 30th, 1938

reaction control on the receiver, although a
shade too much of that will make the whole
circuit hopelessly unstable.

One of the main secrets of S.W. tuning
is the manipulation of the tuning control.
This must be adjusted very slowly, other-
wise it is possible to pass over several
stations without even knowing that they
are there.

WIRING DIAGRAM
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SAVE 10/-

ON
YOUR

URRICANE 3

ALL POST ORDERS BY RETURN

MORE KIT BARGAINS
i wave VALVES FREE!!
—WORLD S.G.4 KIT—
 Four Matched FREE

e

Lxsl Value
BA R GAI N
N.T.S. World §.G.4 is the
ideal set for the short-wave
&nthusiast, provides au un-
surpassed performance on
the medium and long waves.
Efficient circuit comprises
Pre-HF., S.G. Dtiec(or, Screened-Grid Andio and Pentode
ontput stages, 2-gang condenser. Biow-motion tunlng. Station
named diai for Brosdcast and calibrated for short-wave
bands. Designed specially for B.T.S. 6-pin Onc-shot Inductors
or N.T.8. type 8,T. 6-pin coils. Only N,T.8. are in the position
to offer such an amazing bargain. Complete Kit with highest
grade components only, with drilled metal chassis. trans-
former, condensers and all instructions. Less Coils, 37/8 only
or yvours for 2/6 down and 12 moathly payments of 3[5
Valves FREE.
Comprising

GOMPLETE K!T- above but in-

cluding 5 pairs 6-pin goils 9-2,000 metres,
59/6, or 5/- down and 12 monthly payments
of 5/3. 4 Matched Yalves FREE.

1-VALVE SHORT-WAVE KIT

Complete 1 Valve Receiver Kit, incinding .3 coils; 12-94
metres and pair of snper-scositive headphones, 27/6 cash, or
%/g down and 11 mouthly payments of 2/6. YALYE

—D.X. FANS’ A.C.4 S.W. KIT—

List Value £5:10 :0 BARGAIN
VALVES FREE

75/-

‘ YMQuE Al
World  recep-

tion—12-94 metres.
Variable Mn HF.
pentode, leaky grid
reacting  detector,
pentode cutput and
valve rectification.
S8low motion
b an dspread

toning. 3
calibra ted
scales 0-180,
0-180, 0-10,
For A.C.
Mains 200
250  volts,
o 40-100¢ycles.
KIT compriges every part for assem-
bly, including 3 palrs 4 and
8-pin coils (12-94 metres), wiring and assembly
instructions. Cash or C.0.D., 75/ or 5/
down and 12 monthly payments of 7/6. 4
Matched Valves FREE.

—New 4-valve BANDSPREAD—
Battery’ SHORT-WAVE KIT

List Price £4 : 17:6 BARGAIN 4.2]«
VALVES FREE

12-94 metres, will bring a lifctime ot fascinating

short-wavce entertainment. Complete Kit, in-

cluding 8 6-pin coils. List value, £4/16/6.

BARGAIN 42/- cash or 2/8 down and 12

monthly payments of 4/-.

Four Matched Valves FREE.

IN STOCK—TROPHY 3’s

These popular B.T.S. Recewers available for
Cash, C O.D. or easicst of easy terms.

BATTERY|A.C. MODEL
MODEL £5:15:0) £6 : 6 : 0

Cash or C.0.D., or 7/6 down | Cash or 0.0.D., or 7/6 down
and balance in 15 monthly | and 15 mohthly payments of

payments ot 8;3. 9/-.
EXTRA COILS ]
Type SL/1 (8-13 metres) (lor,Televxslon) 3/3
Type SL/4 (40-06 metres). . 3=
Type SL{5 (70-200 metres) - - 33
Type SL/6 (1560-350 metres) & - 38
Type SL/7 (300-550 metres) .. .. 3/9 NSJ@)]

Cash
or G.0.D.

KIT 32'-

Comprising Specified N.T.S. OR YOURS
2.gang Condenser, N.T.S FOR
Hurricane S.M. Dial, Peto-

Scott Steel Chassis, L.F. 2/ 6
Transformer and Fixed Con-

denser, less Valves and Coils  DOWN.

Balance in 12 monthly payments of
- 2[10.

EVERY PART GUARANTEED
MATCHED, PROVED, TESTED.

THESE ARE THE ITEMS IN KIT 1

Any part available separately. Orders over

10s. sent post and C.0.D. charges pu rd &

1 Peto-Scott ready drilled chassis, with valve nnd cofl-
holders fitted ar 5 6
1 N.T.S. Hurricane 2-gang condemer nnd dls(ance pleces 5 0
1 Peto-Scott L.F. super transformer .. 4 8
1 80,000 ohins potcntiometer with 3-pt. switch a 30
4 3-watt resistors, 10,000, 30,000, 150,000 ohms. 5 me" 1 4
6 tubular condensers, (2) L0002, (1) .005 (3) -1 m'd 30
1 .01 mfd. fixed condenser o 10
1 Peto-Scolt speciai 1 mid. condenser. . 1 = 1 86
1 N.T.S. Hurricane slow-motion dial .. ol 20
1 .0001 mfd. reaction condenser. . . S .. 20
1 .0003 mid. reaction condeuser.. b 20
Connecting wire, flex for battery lcads. plugs. etc. ' 2 8
KIT “1”CASH OR C.O.D. .. £112 0

@SPECIFIED VALVES®

COMPLETE Cash POST
SET OF or €.0.D. 5/6 FREE

Or available with Kit 1 for 2/6 down and 12
monthly payments of

© HURRICANE COILS ®

ONE-SHOT INDUCTORS N.T.S. 6-PIN COILS
Type s/mw 178-580 metres

per 5/6, Medinum  Wave  (190-560
Type 9 LW 900-2,000 melres metres) per pair 4/6.
per DUAEG: Long Wave  (000-2,000

o, 9 82 3 me
)pe I i et e metres) per pair 58,

Short Wave, three wave
ranges (15-43, 24-70:
9.5-27 metres), per pair 4/-,

Add 1/12th of cost o required coils when
forwarding deposi, for desired kit.
K'T 2 Cc Kit with 2 epecified valves and set of
« 10 N.T.S. Hurricane obils, 57/8 or 4/9 down and
12 monthiy payments of 4

~ HURRICANE
@ FINISHED RECEIVER @

Complete Receiver, employing XKit *“1°" with 3
Specified Hurticane Valves, housed In Peto-Scott
recommended Cabinet, less coils and

£3:7:6
L] L]

phones. Rigidly teswed  before
despateh, Cash or C.0.D. or 6/- down
and 12 monthly paymenis of 6/-.
See Coil Prices above or if Finished Instrument
required complete set of 10 N. T.S. Hurricane

Coils. Cash or C.0O.D., price £4.9:6 or 7/6 down
and 12 monthly payments of T[11.

HURRICANE CABINET
Pcto-Scott recommended stecl Bnrrxc:me cabmet l 2 / 6
or with driited panel. Cash or C.0.D., 15/-

or add 1/3 to Kit deposit and monthly pdyxne.ms

HEADPHONES

N.T.8. recommended Nghtweight 3 /6
K.B. REJECTOSTAT RECEIVER

CHASSIS

{
1
1
i
Model 540, a-anvo Superhet. A.C. and D.C.{A.0. models. i
[
i
|
(]

5lm.
Typc 9'58 "24-70 metres per |

air §/-.
Tvpe 981 0.5-27 metres per
pair 5/~

per pair
Post 6d.

type.

“ Fototune " illuminated dial. Btationnames and metres.
Waverange 200-2,000 metres. Complete chassis with power
pack with B.V.A. "Valves and high fidelity 8in. cone [speaker
mounted on silk-fitted bafle board, Leas cabinet, Bargain
£4/4/0. Youra for 5/~ down and 15 monthly paymients

of /9. Fully tested. Ready for use. Leaflet on request.

etc. (at wholesale prices).

FREE!

N.T.S. Short Wave Booklet and amazing bargain list covering Radio Kits,
Battery and Mains Amplifiers and Chassis, Microphones,

@ cash or on easy payments terms.

Famous name sets,
Any goods advertised in this journal available for
Send NOW for complete lists.

ECONOMISE WITH THIS
—*#3-in-1” SHORT-WAVE KIT—

RECEIVER—ADAPTOR—CONVERTER
List Value 3776 BARGAIN

H VALVE FREE

ADAPTS or con-
veris your bat-
tery set for short-
wave reception,
or may be used as
one-valve Short-
fwave  Receiver.

Slow-motion
i baudspread {un-
#ivg SIMPLIFIES
WORLD RECEP-
TION } Air-

spaced band d and tank cond s,
SPECIAL ANTI-BLIND SPOT CON-
comprises every part for assembly,
including 3 4-pin coils, wiring and

DENSER. 3 Calibrated scales. 2/6
ussembly instructions. Cash or €,0.D. Carr, Pd.

25/-, or 2/68 down and 11 moathly payments of 2/9. DOWN

o SPECIAL OFFERS @

GRAMOPHONE UNITS

NEW, comprising Motor and Pick-up, Cosmocord Model. For
A.Q. Muins, 100-250 voits, 50 cycles. Highly sensitive pick-up.
Automatic Btop and Start, patented speed regulator, 127 piusn
covered turntable, needie cups. Dimensjons 127 x 14°. Usual
Price 59/6. BARGAIN, Cash or €.0.D., 28/6.

PICK-UPS. Cosmocord highly sensitive type. Complete with
rest. Usual price 17/6. BARGAaN, Cash or C.0.D., 7/8.

P.M. SPEAKERS. Fresh consignment of wellknown mikes,
including R. & A. Rola and Magnavox,|for Power or Pentode

output. 8in. cone. List value, 85/-. BARGAIN, 8/11 each.
MAINS SPEAKERS. [Rola, 6jin. cone, 2,5¢0 ohms field.
Pentode Output. 10/6 each.

GANG CONDENSERS. Polar type R and 4-gang ; .00053 mfd, each
section, for straight circuits, shielded, with trimmers. 2/11 each.

RESISTORS. vmt.t, all values, 4d, each, 3/8 doz 2-watt
Bwutors, 8d e
4-VALVE A.C. BANDPASS BROADCAST Chassis. Complete with

all valves, engraved dia), 200-2,000 metres,
8 watts output, fully tesled. i2ll'9/6.
BATTERY 5.@.3 Chassis, 200-2,000 metres.
valves, 19‘")

JACKS AND [PLUGS. B.T.8. Bingle and Double Circuit Jacks
List (2 3 each), 1/~ each. Jack Plugs, 1/- each.
TRICKLE CHARGER. 2v. § amp. Model,

104-.

STEEL CHASSIS. Ready drilled for 1-9 valve-holders
Electrolytice and mains transformer. Size 13in. x 9in. x 3.
grey cnamel finish, brand new, Bargain, 2/~ each (22/6 per doz.
Carr. paid).

BIGGEST 1938 BARGAIN

xew ALL-WAVE 5 valve

A.C. SUPERHET RADIO/GRAM CHASSIS
Complete with 5 Valves, Knobs and Escuicheon less Speaker

BARGAIN € /4 (7:6 a8

Cashor C.0.D.  Guaranteed Tested.
Tour ithe World on
e G List Value £8 &5.
All-wave Receiver,
18-50, 200-550, 900-
2,000 metres. fAuto-
matic  volure and
tone-controls, Wave
Change and Gramo.
8witch. Ilaminated
station-named Dial,
Output 3 watts. For
A.Q. Mains 200/250
volts, 40/ 80 cyclea.
xllﬂ siz ' ize 107,
¥ wide, 81° deep.
Ready for instant
housing in your own
cabinet. 7/8 down,
balance in 15 monthly
payments of 11, or with
Matched Speaker 27(8 exire,
or 78 down and 17 monthly payments of 8/9.

pick-up sockets,

Pentode output, less

Metal Rectifier.

NEW TIMES SALES CoO.,
|56 (Pr.W. 62.), LUDGATE HILL, LONDON,
E.C.4.

Please send me CASH/C.0.D./H.P.
gfor which ¥ 1

EST. 1924
please cross P.0.'s and register currency.



http://www.cvisiontech.com
http://www.cvisiontech.com

166

PRACTICAL AND AMATEUR WIRELESS

April I0th, 1938.
The Television Telephone

OT contentwith showing how efficient
is the telephone cable link between
Berlin and Leipzig for normal seeing
and hearing purposes, the Germans are now
undertaking tests to ascertain how many
long-distance telephone calls can be con-
ducted simultaneously over the ninety
miles of television cable. This cable is of
the co-axial type with a wide frequency
acceptance as far as signals are concerned,
and the first experiments have enabled
thirty telephone calls to be undertaken on
the line at the same time. This is a most
promising start and officials of the British
Post Office are watching the developments
with keen interest. The British co-axial
cable now being laid through the centre
of the couutry is still waiting its * field
tests,” due to the fact that all the relay.
stations at approximately eight-mile inter-
vals are not yet complete. Work is pro-
ceeding steadily, but if it was contempiated
that all Britain should be put on a television
telephone service, then it would involve
the laying of approximately eleven million
miles of special underground cable. This
is, of course, out of the question, and what
will happen eventually is the establishment
of a number of booths at selected points in
the big cities where the amenities of
simultaneously talking and viewing wil
be possible at a predetermined charge.

Interference Investigations
HE degree of suceess associated with
television reception, especially a#
points distant from 50 to 75 miles from the
Alexandra Palacce station, is bound up very
materially with the level of the interference
signals in the immediate locality of the
receiver being used. Even if the strength
of the received television signal is ade-
quate both to hold the picture in synchron-
ism and give sufficicnt modulation on the
cathode-ray tube, it often happens that the
picture seen on the screen is marred be-
cause of the whité specks of interfering
signal which distribute themseives at either
irregular intervals or as a mesh pattern.
Very material improvements have been
made as a result of better aerials, and
feeder cables, coupled with a sounder
knowledge of aerial location so as to be
outside the interference field, but this has
not cleared the trouble in the more obstinate
cases. At first the bulk of the interference
was thought to emanate from -clectrical
medical apparatus such as diathermy
equipment, and also the ignition systems of
motor-cars, but further experiment has
shown that there is still another source of
trouble. This has beep traced to the radia-
tion of oscillations and/or the harmonics
‘of these oscillations from short-wave
receiving scts of the superheterodyne type.
These scts have been built to receive the
television sound transmissions on a carrier
frequency of 41.5 megacycles (7.23 me,tres;;
and the radiation has been strong enoug
either to ruin or spoil very materially
the observed television picture. Yetanother
source of interference is the short-wave
set working between 13 and 30 metres
whichk has no radio-frequency amplifying

Vol. 3.
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stage. Harmonics from sets of this type
are capable of sctting. up stronger inter-

ference than an ultra-short-wave set, and’

may even cover distances of three or four
hundred yards. With the increasing popu-
larity of short-wave listening it is essential
that this position be regularised, otherwise
it is likely to cause difficulty in the develop-
ment of the younger art of television.
An improved standard of performance
with short-wave sets -of the cheaper type
would of course meet the case, and no doubt
this will be watched carefully by those
manufacturers who at the present moment
market sets of the short-wave type, as well
as television receivers.

Comparative Tests
T the Ideal Home Exhibition at
Olympia the public were given the
opportunity of comparing the performances
of modern domestic television rcceivers

—————— ——

atelevision broadcast.

arranged as to give a realistic full-scale appearance on home television screens.

A famous war-time episode—the attack on Zeebrugge Mole—uwas

April :30th, 1938

under service conditions which simulated
as near as Sossible those prevailing at the
Alexandra Palace. Furthermore, the B.B.C
mobile” television unit transmitted pro-
grammes from Olympia‘ to Alexundra
Palace for re-radiation to all viewers with
receiving sets. Linked up with the line and
radio television transmissions were. about
three dozen of the latest types of commer-
cial set ranged along a * Televiewers
Parade” so that individual set perform-
ance could be compared or contrasted one
with the other. The scheme gave the public
a vivid impression of the guality of the light
reproductions in miniature on the set screens
of what was happening in the television
studios. The interest which this has created
is enormous, and the huge crowds which
filed around -the exhibit testified to the
popularity of this feature.

Difficulties with Films

HE cinema industry is once more
revicwing the- situation which has
arisen because of the degrec of competition
which it i3 stated is brought about by the
B.B.C. television service affecting the
atronage of cinemas. The Cinematograph
xhibitors’ Association are firmly of the
opinion that the televising of news reels is
detrimental to their trade interests. They
maintain that the B.B.C. should pay a
rental charge which is as high as the
proportion of the public which they serve,
bearing in mind the fact that clubs, road

. z ==

k on April 23rd, for
The “battle” took place on the duck pond at Alexandra Palace,
London, N.,eand although the production was entirely in miniature, the television cameras were so

re-enacted

Qur illustration

shows the miniature fleet being prepared for a rehearsal.

working under similar conditions of signal
distribution. In one of the largest co-
operative television efforts which has been
planned so far, six leading manufacturers—
Baird, Cossor, G.E.C., HM.V., Marconi and
Murphy—worked in conjunction with the
B.B.C., the Marconi-E.M.I. Co., and pro-
minent film companies so as to provide a
complete insight into the television art at
the present stage of development. For
this purpose an area of approximately
14,000 square feet of space was arranged
on the sccond floor of the Empire Hall,
and a glass-walled studio, covering a floor
space of over 2,000 square fect, showed
exactly how the television programmes are
produced. For this purpose one of the
latest Emitron cameras, together with
sound and lighting equipment, were used

houses, ete., give shows to their patrons as
part of the amenities of their service. There
is even talk of cinema exhibitors boy-
cotting the films released by those com-
panies who now supply the B.B.C. with
news reels, short-feature films, etc. That
such a situation had to arise is a matter
of deep regret, for as we have emphasised so
often in these columnms, it i§ a matter for
co-operative working, and not antagonism.
It is said that the B.B.C. are prepared, to
prefix the televising of films with an an-
nouncement to thé effect that they are not
available for public viewing, but this is only
likely to create a more complicated situs-
tion. No doubt wiser counsels will prevatl
all round, and the outcome should be a
healthy form of co-operation with all the
major differences-settled amicably.
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Automatic Tuning
A NORTHAMPTON reader thinks
that we. published our recent
article about Automatic Tuning with
our tongues in our checks. He is
under the impression that radio has
got to the stage when sets have to be
sold by ballyhoo, because the manu-
facturers have a very low impression
of a British subject. For the price
of automatic tuning he says, they
could have given us pre-H.F. stages,
console cabinets, or noise suppressors,
and a host of other worth-while
things. He thinks that the British
radio manufacturers do not play
square with the public. For example,
Mr. Smith buys a new set and a
month later the manufacturer brings
out a new model which may be
radically different, or it may only
have a new style dial. Mr. Smith’s
set is no longer new. In another
case Mr. Smith may pay [L15 for a
set, only to find a month later that
a London store is sellmg off as
“ de-controlled ” or ““shop soiled ”
the same model for £g. - This reader
thinks it is the duty of this journal
to remedy this state of affairs. I wish
it were within our power to do so,
but unfortunately the law is against
me visiting cach manufacturer with
a large spanner which I should find
necessary to penetrate their skulls
before I touched the seat of knowledge.
Members of the public have it in
their own hands to buy what they
think is good value. There is nothing
to stop any member of the public
waiting for a set to bede-controlled
and thus saving many pounds.

Funny
C. A. W., of Liverpool, says that
a young fellow came into his
shop recently and asked him for a
tubercular ~ condenser ! Quite
evidently he was referring to tubular
condensers, and was confusing it
with that peculiar valve disease
known as current consumption, or else
he was mistaking the perforations
for a sign of disease. Another
customer, he says, complaining of the
performance of his set, said: “1I
can get the Original all right, but the
Natural can only just be heard,
although the Hluminator is all right.”
I presume that he was referring to the
eliminator, Regional and National.
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Defective Parts
lF you place a wireless set in the
hands of a dealer and he charges
you for replacements, insist upon
having the defective parts returned
as evidence of good faith. One or
two readers have been charged for
new valves, transformers, condensers
and resistances when they have not
been changed.

The Attack ‘on Television
A CERTAIN Sunday newspaper
does not like televigion. For
two weeks - running it has been
attacking the B.B.C. on the matter.
One individual in an interview with
the newspaper is reported to have
said ¢ I think the B.B.C.’s expenditure
on television from the listeners’
licence money is a crime.” This
manufacturer ought to know that
it is the Government’s wish that the
B.B.C. should improve the television
programmes and encourage the new
science, and it was more or less
forced to do so against its will.
Where the crime comes in I do not
know, unless we consider the three
years’ delay as a crime. Television
entertainment is on the same footing
as radio telephony entertainment.
The listener is expecting it, and the
B.B.C. must carry out the listener’s
wishes. ‘We pay 10s. a year to be
entertained with our .wireless sets,
and unless television 1s radiated
by the B.B.C. we shall be tied to
“blind ” broadcast ‘matter for the
rest of our days. Radio must event-
ually be a complete form of home
entertainment, and if in so doing it
becomes a competitor to the film
trade that cannot be helped. You
cannot stop progress. Television is
inevitable, as I have said on so many
occasions before. It has been ham-
pered by the caprices of the Govern-
ment, the radio trade, cranks, lack

of money, inspired criticisms, ignorant
criticisms, and the insouciant remarks
of the flibbertigibbets who haunt
newspaper offices earning their miser-
able pence for their equally miserable
lines. I hope someone will extirpate
these miserable crawling cfeatures
who have a few items of knowledge
and regurgitate them like ruminative
quadrupeds which chew the cud
in the field. There is too much
hack journalism, too many people
who imagine that it is clever to be
able to write, too many people who
regard anything and everything as
items to display their * style.”” These
writers regard the Coronation or the
Cup Final or Television as themes to
enhance their reputations as writers
of *“ powerful >’ articles. I hope they
will soon be banished from the ranks
of respectable journalism.

Absurd Conductors
OME conductors are in a some-
what similar class. It is not
sufficient for them to act as human
temponomes, and wag the baton ;
they must throw themselves into. a
frenzy, roll their eyes, prance about
the platform, sling their arms about,
distort their bodies after the lines of
a Grecian dancer, contort their
cracked faccs, distend their nostrils,
cut funny capers, and in every way
conduct themselves as insane acrobats
with their bands as foils. The band
is the opportunity for them to show
what creatures they are. What need
is there for them to act as though
they have the palsy? What purpose
does it serve ? Do they fondly think
that their irritable waggling of their
hands at the brasses is extracting the
music from them? I am willing to
bet that a temponome, stuck up in
place of the conductor, would produce
a more pleasing result.

Listening Barometer
HE B.B.C. announces that the
Variety Listening Barometer
places “ Monday at Seven,” the
production broadcast at the same
hour on' the same day each week,
among the half-dozen programmes
with the biggest audiences. Staticians
will be interested, I am sure, in the
follo siag details :
During the twelve-week period of
the Barometer, ¢ Monday at Seven ”’
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was broadcast on the National wave-
length on all but one Monday.

Among the two thousand log-
keepers the average weekly audience
for ‘* Monday at Seven” was nearly
72 per cent., the lowest being 67
per cent. and the highest 78 per cent.

Analysis showed that an ex-
ceptionally small proportion of lis-
teners who began to listen to the pro-
gramme switched off before the end ;
and the audience grew steadily as
the weeks passed.

The audience was greatest in the
tenth week ; it was lowest in the
twelfth- week when the production
took plice on Boxing Day. Except
for ‘‘ Inspector Hornleigh,” all the
performers on that occasion were
children.

The report shows that ““ Monday
at Seven ” draws its audience from
men and women in all Regions, and
its appeal appears to be equally
great to both. In the early weeks
listeners in the youngest age group
(sixteen to twenty) did not listen
to the show in such numbers as
older listeners did. Only in the tenth
week did the proportion of ¢ under
twenties >’ reach that of the other
age groups.

In spite of all this, I understand that
this feature will shortly be cut out of
the Monday programmes !

Scouts’ Wirelessman’s Badge
UNDERSTAND that it is the
intention of the Boy Scouts’

Association to remodel "the con-

ditions for the Wirelessman’s Pro-

ficiency Badge for Boy Scouts.

The new conditions are as follow :

(1) Have an elementary knowledge
of how a thermionic valve works as :

(a) H.F. Amplifier

(b) Detector,

(c) L.C. Amplifier
in a wireless set, and also how a
** Westector  works.

(2) Know the function of con-
denser, resistance, inductance, reaction
and mains rectifier, transformer.

(3) Know how to cure hum; or
How to build a cheap mains
elinfinator. :

(4) Know how to locate and cure a
simple fault in a wireless set.

(5) Show a working knowledge
of moving-coil loudspeakers, both
permanent magnet and mains ener-
gised types.

(6) Draw a simple diagram showing
the way to connect up a stage of
“ resistance coupled” L.F. ampli-
fication and another to illustrate
the connections of an * L.F. Trans-
former,” and show a knowledge of
the principles involved.

(7) Read a technical diagram, and

PRACTICAL AND AMATEUR WIRELESS

Lubrication
NUMBER of readers still seem
lo be under the impression that
radio components with moving members
may be oiled o provide smooth action.
Several receivers which have been received
Jor servicing have been found to have the
condensers flooded with thin oil, and it
must again be emphasised that oil is an
wnsulator, in addition to being a lubricant,
and therefore where electrical connection
is made to a moving melallic part which
relies for continuity on friction, oil must
not be used. The contact surfaces should
be clean, and if for any reason some form
of lubrication is found necessary colloidal
graphite or similar malerial should be
employed, but even so a minimum of the
material should be applied lo avoid setting
up a high-resistance contact. If valve legs or
similar parts are rubbed with emery cloth to
clean the surface, great care should also be
taken to remove every particle of melallic
dust, using a soft brush for the purpose.

AC-D.C. Sets
SE VERAL cases have been brought
lo our attention * where listeners
have  recetved  shocks  from . handling
Universal mains sets. It must be remem-
bered that on an A:C. supply the usual
Wype of Universal receiver will have one side
of the mains in direct conlact with the
chassis, and by reversing the mains plug
the chassis may be made either *“ live” or
“dead.” On D.C. mains, however, it may
in seme cases be found impossible to use the
recetver without the chassis being *“ live” and
1t should therefore be handled with care. The
best plan 1s to use a large rubber mat, or even
several thicknesses of cardboard upon which
to stand whilst the set is being handled.
Iron Losses
1 T may be again pointed oul that iron
should be excluded from a normal con-
structional job. A case where an iron
chassis was used recently came lo our
atlention, the set_ having been recon-
structed on this and failing lo give ils
original performance.  When rebuilt on
aluminium, everything was in order. Even the
undue inclusion of many iron screws or bolts
to affix cerlain components can give rise to var-
tous peculiar effects in some types of circuits.
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interpret all the symbols ordinarily
employed.

(8) Have assembled a simple wire-
less receiver which works satisfac-
torily, and know all the distress signals.

(9) Know the methods of charging
and looking after accumulators.

I am sure readers of this paper will
be interested in the standard which
1s being set by the Association for
this particular badge.

Famous Film Star’s Appearance

I( AM informed that  on ‘Sunday

evening, May i1st, the last con-
cert of the season in aid of the
Centenary Rebuilding Fund of the
School for the Blind, Swiss Cottage,
is being held, when a host of cele-
brities have promised to appear.
Among them is Mr. Leslie Howard,
the world-famous film star, who is
now making a film of Bernard
Shaw’s ““Pygmalion” in London.

Among the celebrities who are
compéring the programme are Mel-
bourne Inman, Tom Webster, and
Sutherland Felce. Three bands will
make an appearance during the
evening : Bert Firman’s famous or-
chestra from the London Casino,
George Elrick and his Music Makers,
and Troise and his Mandoliers, the
famous radio broadcasting band.
Artistes who have also promised to
appear are Miss Gladys Cooper,
Sir John Martin Harvey, Carlos
Ames, Thorpe Bates, Ernest Butcher,
Constance Carrodus, Gus Chevalier,
Richard Coke, Peter Cotes, Laelia
Finneberg, Richard Goolden (*‘ Mr.
Penny ”’), Mona Grey, Tommy
Handley, Samuel Kutcher, Lupino
Lane, Ethel Levey, Norman Long,

Vera Lynn, Dinah Miller, Chief
Os-ke-non-ton,  George - Parker,
Michael Redgrave, John Rorke,

Madame Clara Serana, Rudy Starita,
Frank Titterton, Albert Whelan, The
Choir of the School for the Blind,
conducted by Sinclair Logan, Robin
Richmond with his Hammond Organ,
and Bert Brownbill. The eight-year-
old film star, Rae Collet, will make
an appeal on behalf of the Fund dur-
ing the interval.

Prices of admission range from 2s.
to 1os. 6d., and all seats, which are
reserved, may be booked at the
Palladium Box Office on any day.

' 'A" COMPLETE LIBRARY

By F. J.

EVERYMAN’S WIRELESS BOOK
TELEVISION and SHORT-WAVE

WIRELESS COILS, CHOKES and

WIRELESS CONSTRUCTOR’S ENCYCLOPAEDIA 5/-, by post 5/6.

FIFTY TESTED WIRELESS CIRCUITS 2/6, by post 2/10.
MAKE THEM 2/6, by post 2/10.

Al obtainable from or throogh Newsagents, or from Geo. Newnes, Ltd., Tower Hoase, Southampton St.. Strand. W.C.2

OF STANDARD WORKS. |

CAMM.

3/6, by post 3/10. _
HANDBOOK 3/6, by post 3/10.

TRANSFORMERS and HOW TO

PR A
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= A PAGE OF PRACTICAL HINTS =

READERS

HALF-

WRINKLE S (VN

A Microphone Switch
HE accompanying sketch shows a
useful safety switch which may be
fitted to any home-made microphone
stand ; as shown, it was fitted to a hand
microphone, the handle of which was a

BRASS STRIP:
12— CONTACTS

’ ’/ FIXING SCREW

MICROPHONE — 1~
STAND OR HANDLE

/3_»

A safety-switch for a home-made microphone stand.

piece of lin. tubing. The main item is a
piece of dowelBing which should be a tight
fit in the tubing. This dowel is cut down
its diameter for about two-thirds of the
total length and drilled to take the wires
from the mierephone. Two springy brass
strips }in. wide are cut, drilled and bent,
as shown, to takc the fixing screws and
push button, which in this case was an old
spade terminal cover cut down. A hole
is drilled in the tubing to take this button.
The switch is mounted on tha wood block,
and one lead to the * mike ” is broken and
connected to it, the whole being inserted
in the tubing, the push button springing
into the hole. Two diametrically opposite
screws may be used to fix the dowelling
firmly in place to provide a good base for
the microphone mounting ring. To use
the microphone the switch niust be pressed
whilst speaking. ¥f more snitable the switch
can be arranged so that the button, when
préssed, disconnects the in-
strument, instead of com-
pleting the circuit. — J.

£
Happox (Glasgow). R,

An Improved Tuning
Dial
ITH the growing popu-
larity of four-wave-
band sets the dial tends
to become more and more
crowded afid more confusing
to the non-technical mem-
bers of the household. In

JOCKEY PULLFYS
SCREWED TO CHASSIS
~

PULLEY ON WAVE—
CHANGE SPINDLE

1

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS”’ must have
originated some little dodge which would
interest other readers. Why mot pass it on
to us ? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
.on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, ‘“ PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand. W.C.2. Put your name
and address on every item. Please notéd
that every notion sent in must be original.
Mark envelopes “Radio Wrinkles.”? DO
NOT enclose Queries with your wrinkles.

SPECIAL NOTICE
All wrinkles in fiture must be

accompanied by the coupon cut
from page iii of cover.

the modified dial shown in the sketch
it will be seen that the dial rotates
in unison with the wave-change switch,
and as only the appropriate range is
shown, confusion is impossible.  The
materials required are :
two V-pulleys, from a
boy’s constructional
set (the size is not im-
portant, but both must
be of the same diame-
ter); a piece of rod
for the spindle, and a
short piece of brass tu-
bing for bearings. Two
wooden discs 2in. dia.
are cut out with a
washer cutter or fretsaw,

PIECES OF BRASS TUBE
SOLDERED TO FRAME FOR ——
DIAL BEARINGS

A novel rotary dial
operated from the wave-
change spindle.

SPACER PIECES

and cleaned up with a file and sandpaper.
One of the pulleys is screwed concen-
trically to one dise, and the two can ‘then
be placed on the spindle and the two pieces
of brass tubing soldered to the dial frame
in the correct position. A piece of stout
white paper is then glued round the discs
and the scale marked neatly on it with
Indian ink, and afterwards covered with
a piece of Cellophane to protect it. Note
that the pointer must be bent to fit round,
and close to, the scale. The actuating cord:
is best made from stout fishing line, and the
jockey pulleys from two more picces of
the brass tube, screwed to the chassis front
with a washer between, allowing sufficient
play for them to rotate freely.—D. BESsaNT
(Morden, Surrey).

A Handy Circular Cutting Tool
SOME pieces of flat brass, two bolts with
nuts, and a piece of round rod are
used to make this handy tool.
One piece of square brass is shaped, as
shown, to take the cutting tool and pivot,
while another is clamped tightly over both.

A handy tool for culting circular holes in speaker
baffles or chassis.

The spacer pieces are cut to fit in the slot
left between the cutter and central point.
Several of these spacers can be niade of
different sizes for varying diameter of cut.

The tool is extremely useful for speaker
baffles, and also for the holes in chassis
for valveholders.—G. Warton (Middles-
brough).

NOW READY!

WIRELESS COILS, CHOKES
AND TRANSFORMERS, AND
HOW TO MAKE THEM.
Edited by
F. J. CAMM

2/6, or 2/10 by post from Geo. Newnes,
Lid., Tower House, Southamplon Street,
Strand, London, W.C.2.
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E have received many requests for
alow-priced all-waver which could
be relied upon to give good

results on all wavelengths, and it is obvious
that a simple and cheap receiver could not
be builtaround any standardall-wave tuning
unit. Accordingly, the “‘Hurricane’” has been
designed round the standard type of 6-pin
plug-in coil, and as will be seen from the
accompanying theoretical diagram and
illustrations, two of these coils are employed
in this particular set. Furthermore, in
response to the demand for a low-priced
receiver, we have utilised special American-
type valves and other components which
are supplied by the firms specified in the
list of components. To simplify the con-
structional work and thus bring this receiver
within the reach of the youngest tyro, we

have also specificd a special chassis
which is supplied by the manufacturers
with the valve-and coil-holders and
other necessary essentials riveted into
position. Although a wiring diagram
is included on page 171 a full-size
blueprint may be obtained for Is.
for those who prefer to work from a full-
size diagram, and the parts for the receiver
may be obtained as a complete kit, or as
separate units from the firms whose adver-
tisements will be found in this issue.

The Circuit
The circuit is of the H.F., Detector and

THE

"HURRICANE

An Economical Simple-to-build Three-
Standard 6-pin  Plug-in
{

employed for the initial stages and a
pentode in the output stage, thusensuring a
very high output in each stage. Both the
aerial circuit and the detector grid circuit
are fully tuned, and therefore a two-gang
condenser is employed. H.F. transformer
coupling is employed in the first stage, and a
parallel-fed transformer is used between
the detector and output stages. A fixed
: tone control condenser is included
across the speaker sockets, and
alternative aerial- sockets are

This the complete receiver,
with two S.W. coils plugged
in ready for S.W. reception.

provided so that a fixed condenser may
be included in series with the aerial if
desired. The coils specified are of the
6-pin type with a locating plug affixed so
that they may be easily inserted in the
holders and wrong connections cannot be
made. In this respect the coils resemble
the octal valve bases which have been

Output type, but two S.G. valves are illustrated before in these pages. By
MHT 1
e
MHT.-
‘J S50.000 OHMS 0as mro el
Goa 150000
b QMps —
4
MFD
Qo02 lJrfFD =‘=
‘0005 ’
wrep | S4Ea
-’ \ 4
MFO.
= '//[ = + 8+
-/ 1D, 000! MFO. 68 -
A LT+
Lr~

Theoretical circuit of the ** Hurricane ™ receiver.

obtaining a set of these coils (they are
available in sets of 10) it is possible to tune
over the entire waveband from 9.5 metres
to 2,000 metres.

Construction

As already mentioned the chassis is
supplied with the various holes drilled, and
the valve-holders, coil-holders-and socket
strips riveted into position. All that
remains to be done, therefore, is to bolt the
transformer, condenser and tuning con-
denser in position, and place the two
condensers and
volume control on
the front part of
the chassis.

The dial should
then be attached
by means of two
bolts'and the small
L.F. coupling con-
denser should also
be fitted in position
near the valve-
holder for V2. The
various  resistors
and fixed con-
densers (with two
exceptions) are held
in position in the
wiring, and thus
these should be
wired into position
as the circuit is
completed. The two
fixed condensers
across the aerial
and loudspeaker
sockets may be
placed in position
when the wiring to
these sockets is
being carried out.
It is desirable, as
the receiver is
employed for short-
wave reception, to
use a heavy-gauge
wire for connection, and to utilise a single
length of heavy-gauge bare wire for the earth
returnlead. The position of this may be seen -
from the wiring diagram on these pages,
and various connections may be made direct
to this, using insulated sleeving over the
majority of the wires to avoid any risk of
damage due to short-circuits which might
develop after a period of time. The flexible,

|

r!‘

One “ Hurricane’’ 2-gang cond: and dist

One pressed-steel chassis with valve-holders and coil-
holdets riveted in position (Peto-Scott) (5s. 6d.).

LIST OF COMPONENTS FOR THEﬁ

|
:
1
1

g
pieces (New Times Sales) (5s.).

(Erie) (S5s%).
Four J-watt resistors:
150,000 obms, 5 megohms (Dubilier) (2s.).

(T.C.C.) (7s.).
One .01, type 34, fixed condenser (T.C.C.) (3s5.).

€ D | 1) () A | | x-n-uﬂ

One special 1 mfd. condenser (Peto-Scott) (1s. 6d.).

One L.F. “ Super’’ transformer (Peto-Scott) (4s. 6d.).
One 50,000.0hm potentiometer with 3-pt. switch

10,000 ohms, 30,000 ohms,

Six tubular condensers: two .0002 mfd,, type 4513
one .005 mfd., type 451 ; three .1 mfd,, type 341

|

st ra—
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" ALL-WAVE THREE

ralve Set for Use on All Wavelengths.
-"-:_ Coils are Employed

battery leads are attached to the trans-
former, common earth wire and the com-
bined volume control and switch, and care
should be taken to connect the correct
leads to these points. It is preferable to
cut off pieces of flex to the desired length,
and as each lead is placed into position an
appropriate wander plug should be attached
to the other end.

Testing Out

Particular care should be paid to the
connections to the grid leak and condenscr

This below - chassis vigw shows the
few components and simple wiring.

for the detector stage, the leak being
attached to a lead running from the L.T.
-positive socket on the valveholder V2, and
the condenser being attached to the fixed
vane connection on the gang condenser.
The other ends of both of these components
are then joined and connected to a-short
flexible lead for ‘subsequent connection to

-
“HURRICANE” ALL-WAVE THREE. |

“ Hucricane”” slow-motion dial (New Times

Sales) (2s.),
One .0001-mfd. teaction condenser (B.T.S.) (2s. 6d.).
One .0003-mfd. reaction condenser (B.T.S.) (2s. 6d.).
One set of three ¢ Hurricane” American-type
valves (N.T.S.) (5s.6d.).
One set of “ Harricane’ 6-pin one-shot inductors
(B.T.S.).
Connecting wire, battery leads, plugs, etc. (Peto.
Scott) (2s. 6d.).
One “Hurricane >’ metal cabinet (12s. 6d.) and metai
panel (2s. 6d.) (Pcto-Scott).
One Juniot 38) loudspeaker (W.B.).
One pair of 4,000-ohm headphones (Ericcson).
One 2-volt accumulator.
“Omne 120-volt H.T. battery.

the grid of V2. In this connection it should
be remembered that these are American
valves, and thus the top caps are grid
connections — not

of tuning this should be operated in addition
to the main tuning control and reaction
control, and it will be found quite a simple
matter to balance the three controls to get
the correct tuning point. Sensitivity is con-
trolled by the lower left-hand control which
varies the voltage on the screen of the first
valve, and no difficulty should be ex-
perienced in obtaining most satisfactory
results with this simple set.
It should be housed in the metal cabinet
specified and the special metal panel
*supplied with this cabinet should be used.

anodes, as in the
majority of British
valves.

Plug in the
battery leads, con-

WIRING DIAGRAM OF THE “HURRICANE”
ALL-WAVE THREE

TUNING

necting the positive REACTION
and negative L.T. [!
leads to the accum-

ulator, the G.B.

positive to the
positive side of the
G.B. battery and
the negative H.T.
plug to the negative
side of the H.T.
battery. G.B.—
should be inserted
into the 4.5-volt
socket for the time
being, but this may
be reduced: to 3
volts or increased
to 6 volts at a later
period. HT1
should be inserted
into the 72-volt
socket temporarily
and H.T.2 into the
120-volt socket,
when the! receiver
is ready for test.
Connect aerial and
earth, and loud-
speaker, and plug

O 1486Q

o

o

PENTODE

(o - |o)

in a pair of coils—
preferably for the
medium waves for
preliminary tests.
If the receiver is
found to function
sapisfactorily the

(T/ze inset on the left of the chassis
shows the connections to the combined
volume conirol and switch.)

short-wave colls
may be used, and if
it is not desired to:
use this receiver for
medinm waves a
coil such as 9/S.2
—15 to 43 metres
—should be used

en-

for the first tests. { o
It will naturally be §

found that tuning 3
is critical, in spite
of the slow-motion
condenser drive,
but [after a little
experience - it will
be found quite a
simple matter to
use the set. The |!
central knob in the ||
lower row is a trim- ||
mer connected
across the main i

: Lp \n v L3

H2

condenser and
should be used to
complete tuning
after a station has

PLATES,

r/xco

(] 150000
O
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PLATES [3
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During the process e
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An

All-wave Tuner

Constructional Details of an All-purpose Unit Tuning from 5 to 2,000
metres, Which Forms the Basis of a Powerful Modern Superhet Receiver

HE heart of any receiver is the tuning
circuit, and in a modern receiver
two or more circuits.-are generally

used and tuned’ by means of a gang con-
denser. In erder that the tuning may cover
wavebands which offer entertainment, it is
now customary to use what is known as
an “all-wave” tuner, which generally
consists of a standard medium and long-

wave circuit plus one or more short-wave
ranges, but the majority of such receivers
and units now available do not, unfor-
tunately, enable the television signals to be
picked up—the minimum wavelength gener-
ally being about 16 or 12 metres. By suitable
desugn it is. possible, however, to make a
receiver which will includé the television
signals, and if the minimum waveband can
be reduced to 5 metres, it will enable many
interesting amateur transmissions to be
picked up, and some remarkable results
may be expected on that waveband under
normal conditions:

The tuner illustrated and now to be
described covers such a low waveléngth
and actually ineludes five separate wave-
ranges—nominally from 5 to 10, 12 to 33,
30 to 85, 200 to 550 and 900 to 2,000 inetres.
The actual minimum range on each section
‘may vary in individual cases due to the
effects of stray capacltxes introduced by the
wiring, etc.

Constructional Details

The superheticircuit is to be preferred as
a general rule fer long-range short-wave
results, and the fact that the signal fre-
quency is changed enables a more simple
layout to be employed without the risk of
instability. To avoid image interference,
however, a signal H.F. stage is lnghly
desirable, and the tuner to be described is
based on the assumption that such a circuit

Brown
s

*O0O03IMFD..
2

By W. J DELANEY

would be used. This means that there will
be three tuned circuits—the aerial circuit,
the frequency-changer grid-circuit, and the
oscillator circuit, and accordingly three
five-range tuners are needed. Two of these
should be of the aerial type and one of the
oscillator type, and they are mounted on a
small metal chassis on the top of which the
three-gang condenser is mounted. This
condenser is of the
there are all the necessary trim-
ming and padding condensers
mounted on the coil units which
‘also contain the
necessary multi-
contact switches. In
the experimeéntal
model which we have
built up we used very
heavy-gauge alumi-
nium, and if this
cannot be obtained
with sufficient thick-
ness to form a rigid
assembly it is recom-
mended that a sheet
steel chassis be em-
ployed. It should be
bent to the dimensions
shown, and drilled
very carefully from
the details given in
Fig. 4. The gang
condenser. which is
specified has small
mounting feet, and
to faclhtate mountmg and connecting
this condenser should be supported clear
of the chassis by small distance pieces.

“ straight  type, us

Fig. 1.—The complete tuner

Those employed in the model illustrated
were removed from an old pattern gang
condenser, and have the advantage that

ready for inserlion fn a receiver.

each end carries a tapped hole which en-
ables the pieces to be mounted on the chassis.
(Continned on page 174)

TOUITT0
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Fig. 2.—~Theoretical diagram of the tuner.

Nole that various earth connections are made to single poinis to keep the circuils separate.
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URRICANE

LOWEST PRICES—EASIEST TERMS—EXACT TO SPECIFICATION W

IMMEDIATE DELIVERY-CASH-COD.or H.P

CASH

KIT"A”

v Listof FIRST SPECIFIED PARTS

Any item supplied separately. Orders over 10/-

sent Post Charges Paid.

S,

1 Peto-Scott pressed ateel chassis, with valve and col]-
holders, ete., riveted in position

1 N.T.8. Hurricane 2-gang condenscr and dnsm.uce pleces

1 Peto-Scott L.F. super transformer

1 Erie 50,000 ohms potentiometer with 3 p'. sm(ch

4 Erie §-watt rems'.or-, 10,000, 30,000, 150 000 ohms.
5 megohm

6 T.C.C. tubnlar condenseru. @ 000‘2 00.'5 (J) 1 m(d

1 T.C.C. .01 mfd. type 34 condenser

1 Peto-Scott special 1 mfd. condenser ..

1 N.T.S. Hurricane stow-motion dial..

1 B.T.8. .0001 mfd. reaction condenser. . K

1 B.T.8. .0003 mfd. reaction condenser. .

1 Set of plugﬂ counccting Mre, flex for batury leads

EIT “ A" QASH OR C.O.D, .. Ez-

SPECIFIED VALVES

1 8et of Valves asspecified . . .

SPECIFIED LOUDSPEAKER

1 W.B. Junior 38J Type Speaker .. B RElN Al 2016,
or 2/6 down and 11 monthly payments of 3/-.

SPECIFIED HEADPHONES

1 pair Ericcsons Headphones (4,000 ohms)

Peto-Scott lightweight headphones

SPECIFIED FOR THE HURRICANE
B.T.S. ONE SHOT INDUCTORS

For use with above set

Type O/M.W. (178 to 580 metres) per pmr
Type 9/L.W. (900 to 2,000 metres) ,, ,, ..
Type 8/8.2 (15 to 13 metres) o W7
Type 9/8.3. (24 to 70 metres) o M
Type 9/S.1. (9.5 to 27 metres) 5

SPECIFIEDFORTHE HURRIcANE3
Peto-Scott
STEEL CABINET

With hinged lid, black
crackle finish, rigidly con-
structed and an__excellent
housing for the Hurricane.

o e or o
cmoa B

cecoa00

29[ 0 101010 M L3N

cla

. 5/6

15/~
1/6

oo n
cocoanl

or C.0.D.

Balance in 12 monthly payments of 4/-

ALL-
WAVE

42’ or 2/ 6 DOWN

COMPRISING all first specified com-

ponents for receiver as detailed on left.

Less valves, coils, cabinet, phones and
speaker.

Kl'r 11 A6 ” Gomprlsing all parts to specification as
" A,” but with 3 pairs specified
One-8hot Inductore, l.‘S 43 190 550 and 900-2,000
metres. J.ess speaker, cabinet, "phones and valves. 5 —
Cash or C0.D. Carriage Paid 59/~ or 5/« down
and 12 monthly paymenis of 5/9. DOWN

KIT {3 An'o 33 Comprising all parts exact to specifi-
catlon . as fn Kit “ A" but with
5 pairs specified B.T.8. Onc-Shot Inductora for 3 Short-

AUTHOR

PILOT

KITS

i.valve ALL.-WAVEKIT

Ideal for the

All-Wave Beginner!
Save 11/-~—buy a com-
plete Kit.

@ A aunique All-Wave single-
valver combining simplicity of
assembly  with  extraordinary
efficiency and low cost,

@ Waveranges 18-52, 200-

550, 900~2,000 metres.

@ Ready assembled tuning-
unit incorporates all wind-
ings and switching and

U needs only six simple con-
nechons for 'fncorporation.
WEIT A comprises com-

plete kit of parts for building,
inclndjng ready-drilled steel pane land chassis, drawings and
instructions, less valves and cabinet. 29/6
Llst Value £2:0:10 oyr PRICE
r 2/6 down, 11 monthly payments of 2/8.
IT "B" with valve £1:13: 8,%or 3/- down and 11
monthly payments of 3/-.

wuve, Medium and Loog w
C:uh 6/-

valves, speaker, ‘phones md cablnet.
o1 C.0.D, Carrviage Paid, 69{- or 8- Deposit, and

12 smonthly payments of 8/3. _DOWN |

KIT {3 c 11} Compriuiﬂg all parts as Kit " A.” but with
5 pairs B.T.8, One-shot Inductors. Set

of 3 specified Hurricane Valves and specified

Peto-Scott Hurricane Cabinet and drilled panel. /6

Cash or C.0.D. Carriage Paid, 89/8 or Deposit D _DOWN |

718 and 12 monthly paymenis of 8}-,

FINISHED INSTRUMENT—

bled exactly to °s circuit, with specified valves,
5 pairs B.T.8. One-8hot Inductors covering $-2,000 metres,
housed in Peto-8cott Hurricane Cabinet, rigidly
tested before despatch, Jess epeaker and; phones. 9/3
Cash or 0.0.D. Cnniaga Paid, 25 : 5 :0, or yours
DOWN
19 : 6 or

for 9/3 and 12 monthly payments of 9[3 or if re-
71+ Deposit and 12 monthly payments of 7/--

quired less all coils, Cash or C.O.D. £3 :

SPECIALLY RECOMMENDED FOR THE
THREE

HURRICANE ALL - WAVE

SPECIAL PURCHASE of
WHOLESALER'S STOCK
HALF USUAL COST

A wonderful opportunity to pur-
chase a shop-soiled only Rola,
R & A or Magnavox Permanent
Magnet Moving Coil speaker at
509, off list value. 8" Cone for
Power or Pentode Outpnt. |

Our Special Price, Cash or CO.D. 17/6
or 2/6 Deposit and T monthly payments
of 2/6

Panel drilled for Hurricane
controls, 2/6 extra. Cabinet
and Panel, 15/-. Post and
C.0.D. charges Paid.
CYCLO 2 NVERT
CONVERTER
PILOT AUTHOR KIT ‘A’ Sy
Comprising all parts as specified w:th
Peto-Scott Metaplex clmssns,
condenser, connecting wire, screws,
etc., less coils and valves.
Depostt 3/- and 11 monthly payments of 3/6.
2 Specified Valves, 14/9 or add 1/5 to deposit and to
each monthly pnyment.
B.T.S. Recommended 6-pin coils, 9-14, 12-26, 22-47,
41-94, 76-170 metres, 3{3 each: 1.;0-325 565- 510
metres 4/- each. Order type “8."
ECONOMY ONE-\IALVER
PILOT KIT ‘A’ Gugr
Complete Kit to designer's cireuit
with B.T.8. Special 8/Wave Con- ,
denser, H.F. Choke, wire, flex,
screws, ete., less coils and valve.
Deposu 2/6 and 9 monthly payments of 2/6
Specified valve 319 extra, or 2/6 down and 10 monthly
payments of 2/7.
Recommended types as for Cyelo 2-valver.

B.T.8. Coils.

8.G.3 All-Wave
BATTERY
CHASSIS

Assembled. Tzsled
WITH ALL VALVES i4

BARGAIN 79/6

CASH OR C.0.D. CARRIAGE PAID, OR
Dcp. 5/~ and 11 monthly payments of 7/8.

4 WAVEBANDS : 14-31. 28-62, 200-550, 900-1,200 metrcs.
Slow-motion drive 8-1 and 200-1 ; Low,caplclty switch; Airplane
dial (stations and wwelenxths) ; 12 months® gusnntee
BRIEF SPECIFICATION : Provides reception from all parts
of the world. \anable Selectivity. Stove enamelled steel
chassis. Screened cofls. Low H.T. Consumption. Each chassis
supplied complete with Hereen Grid, Detector and Pentode
output valves. Fully tested on all wave-bands before despatch.

Send coupon for immediate. attention, also for
latest lists of Receivers, Chassis, Amplifiers,
Microphones, Kits, Speakers, etc. Everything
Radio at from manufacturer to consumer prices.

TD 77 City Road, London, E.C.I

PETO-SCOTT CO L™

62 High Holborn, London, W.CA Holborn 3248

1938 RADIC BARGAINS

Brand new 1938 All-wave Receivers, supplied
in sealed manufacturers’ cartons and guaranteed
for 12 months. Buy now while the
opportunity lasts!

DECCA 1938 Meodel 33:

3-valve All-wave Baitery Receiver. Three tuned circuita
covering 19-49, 200-550 and 1,000-2,000 metrcs. High flux
density  permanent-magnet moving-col! speaker. Station-
named and degree-calibrated dinl. Real walnut cabinet (iBus-
trated), inlaid with ebony. Provision for pick-np und cxternal

epenker. Less Baileries.
OUR PRICE

Price 73 Gns. £5:19: 6

9r Bj~ deposit and 18 monthly paymenis of Tj4.

DECCA 1938 Model

G-valve All-wave A.C. Saperhet. 12 to 2,000 metres.

99:

Beven
tuned circoits. A.V.C. Beautifu) hnnd—pohshed upright wslnut

eabinet. Decca commonsense tuning. . . . No complicated trouble-
causing mechanism. Bold station-named dial. Spread-tuning
4 separate, casy-to-read wave-bands. Oversize ellipitcal
cone dynamic speaker. Provislon for external speaker and

gramophone pick-up.
i (2}

List «31¢ gygr J-N . |0l' ok

Balance in 18 monthly paymenis o] 12/0

Price ‘%% PRICE

—B.1.S TROPHY RECEIVERS—,
More Records are being Broken with
these Wonderful Short Wave Receivers

IMMEDIATE DELIVERY

BATTERY MODEL A.C. MODEL
(less Batteries) 200250 v. 40/100 cycles,

£5:15:0 £6:6:0

Or 9/Q deposit and 13 monthly Or 10/ deposit and 18 monthly
payments of 9711, Rayments of 10/9.

PETO-SCOTT CO., LTD., Cliswrd |
77 (Pr.W.35) City Road, London, E.C.1. o0 ®
62 (Pr.w.35) High Holborn London,W.C.1. 3948 |

: Please send me.....

l for which I enclose £ .................... T i " I
Name ...

I Address ..

Clissold 9875-6-7
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Otder of Assembly

1t will also be noted that the front of the
chassis is slotted and this is to engble the
complete coil assembly to be placed mto
position without distorting the switeh
assembly, and the exaet dimensions given
must be strictly adhered to—otherwise it
will be found difficult, if not impossible,
to place the coils into position.  Before
assembling the coils some extra leads have

LIST OF COMPONENTS

s. d.
2 5-range Aerial Coil Bulgin .. 21 0
Units, Type C.64. 21 0
1 5.range  Oscillator Bulgin  ,. 30 0
: Coil Unit, Type
H C. 66.
¢ 3.Gang Bac-Type Con- Polar o | W76
2 denser, .0005 mfd.
each section
1 Micro-Horizontal Polar G5 9 6
H Drive with degree
: markings.
3 .1Mfd. Tubular Con- T.C.C. .. 4 0
densers, Type 250.
1 Sheet 16-gauge Aluminium 9%ins. by 7}ins. L
S D oo B, N 3 P (U SRR SN el 8 -

-up the various

to be attached to them. These extra leads
should be of flex and preferably of a different
colour from those fitted by the makers to
avoid confusion. The extra leads are
soldercd to the points on the coils to which
the red lead is attached on the two aerial
units and to the point where the gold lcad
is attached on the oscillator unit. The three
coilunits should now be placed down on the
bench or table and the switch rod pushed
through carefully, making certain first of
all that all switches are turned to the

PRACTICAL__/-\_ND AMATEUR WIRELESS

unit. Now attach the three condenser
distance pieces by bolting them from the
underside of the chassis, and in this con-
nection 1t 18 preferable to use shake-proof
washers at this
point as it will P
afterwards be :

impossible to
obtain aceess to
the screws with-
out dismantling
the entire unit.
When properly
attached the
three eoils should
be placed at the
edge of the bench
and thechassis
placed over them
and earefully
pushed along so
that the one-
hole fixing bush
protrudes through
the slot in the
front. Now push

coloured leads
through the
holes indicated in the wiring plan, and
then as the chassis is gradually pushed
into position the leads should be gently
pulled to ensurc that they do not
get caught round the holding-down bolts
or otherwise get entangled. Then, with the
utmost care to avoid distorting the separate
units the chassis and coils should be
moved about

until the small
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position required. Accord-
ingly, as soon as one or

two are located a thin,
lony serewdriver

should

Fig. 3.—The undersids view of th: complete tuner.

carefully be inserted undor the chassis and
the various bolts pushed into position whilst
the chassis is pressed down. In this way
it will be found that they will all come
through just enough to enabfe the locking
nuts to be placed over. Lock up the nuts
carefully, first taking the end ones and
afterwards those in the centre, so that the

=]

bolts

maximum position in either a clockwise or project
an anti-clockwise direction. Push the through the ap-
coils right up the rod until the first coil unit propriate holes.
is close against the switch locating plate, This will be found : ¢
, | )
¢ R i ¥y K} 6‘”‘;’ = /D,
i % & % | OeQ AearaL Secr
/Iéx' ‘}*} 2 lags ‘?“ ' /|’ 2 e I T i i
4 ; 24 4 \[ P
; ! v s i GoLO. -
: /2!?" l s P%T‘ 5 " e - <[ ) JMFD.
“Q ] "%’W A | peqoms 'é{' @wz@ o4 - FC.GRID SECT:
X i ?g I | 19T % L] g | SelaSio © . -0005 MFD.
e ’ $ 1 1 $*_ 1P | \J_ ) Apoir Leap ‘X, 3
o '%. 4 /% S I/? 3@NO O 6 Osc secr ’
Ul /.%l 4 | N ORILL 3 > .(I)C o )| 0005 ATFO..
*?— i'j,—l {Iz ?“ e 71 )<
! ; { & & 4 . i -/ 1170, \
% 5{7 | ¢' | } ORIt |/ ".5/5' AZD
! o ,‘,ﬁ'—«h | i
b del &Y
o l‘%"" &
| P Y6* 15" . BN
(e T = -.:.—__—_3,3 —_— -.-|
________________ Ammm o —— — e
! | BENO HERE - Vers ” ; —
NOTE = DRIUL 1L HOLES &~ fam — — — e Y-
346 D1 EXCEPT WHERE dl-_ %'k, @ i
OTHERWISE STATED 4 T GoiLo
T I 4p0171 >
DRiLL HOLES MARKED g, « | (£40 Osc. SECTIoN
“4° 70 CLEAR CONDENSER - 3% 3%
FINNG SCREWS. {' ;
Stor Fok wave- | 1% 4 ©|®|® r
" CHANGE SVV SPINDLE| |4 YEZL
L] . =
x} ! i[ FC GRID SECTION
et 1
7" E 3 IC ®
Fig. 4.~Drilliny dimensions for the chassis. E‘ A
+ S~ — v
and it will then be found that 1;h(l:l 9-ihnch a ls)lighi;l};]t,e(ll)ioolus AERIAL SEcTION
rod recommended will just enable the three job as the ts 5, % z
switches to be operated successfully. Re- arc eyelctted to Gl el IS RS

move the locking nuts from the top of the
three coil units and take off the lock-
nut and indicating plate from the locator

the coil chassis
and thus will not
all be in the exact

B

Fig. 5.—Details of the wiring above and below chassis,
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coils are pulled up into position without
distortion. Although it may sound a long
job and rather complicated it will be found
that the work is quite simple when a little
care is cmployed, but the unit cannot be
pushed together in a few minutes, and in
view of the expense of the ceils-it is worth
while taking care of them.
Wiring

Pull up the projecting leads very carec-
fully, and slip short lengths of insulated
sleeving over those leads which are joined
to the fixed vane$ of the tuning condenser.
Cut off the ends of the leads so that just
sufficicnt is left for connecting. - Before
mounting the condenser thread a length ef
insulated sleeving down the rear hole
and through this pass a length of tinned
copper wire. This lead should be soldered

PRACTICAL -AND- AMATEUR WIRELESS

0"

to the fixed vane connection.on the rear-
section and the other end is connected to the

frequency-changer eoscillator grid - via- a
fixed condenser (.0002 mid.).  Solder the
leads to the ‘points-indicated in the wiring
diagram. To the ‘threc-extra leads which

you attached and which project on the left

of the chassis, .1 mfd. fixed condensers
must be attached as shown, and are joined
to the earth points and moving condcnser
vanes as indicated. The leads attached
by the makers are then used for connection
to the resistors'which form the A.V.C. line,
and it will be found that the inclusion of

the condensers in the points indicated will.

assist in obtaining a stable layout. The
remaining leads are attached to the H.F.
and frequency-changing valves as shown
in the wiring diagram, and the remainder
of the receiver may follow any desired idea
—incorporating cither one or two IF.
stages, with or without beat-frequency
oscillators or cther refinements.

The tuner chassis should, of course, be
attached to the: centre of the receiver chassis,
which is cut away for the purpose in the
manner described in my article in the issue
dated April 16th last. Rubber supports
should be employed between the two
chessis to avoid tuning shift and other
difficulties which might arisc from vibration.

TRADE NOTES

Peto-Scot: Communications Set

ESSRS. PETO-SCOTT have intro-
duced a receiver of the type known

as a communications set. It is an all-wave
superhet for A.C. mains operation, with a
signal H.F. stage. The rated output is
3 watts and the price is 11 guineas. Four
bands are covered—10 to 35, 22 to 65,
200 to 550, and 800 to 2,000 metres, and the
tuning scale is calibrated in metres for each
band. The cabinct is of the all-metal black-
crystalline finish typeand provision is made
forheadphone and dipole aerial connections.

Twin Feeder Cable

NEW type of fceder cable is now

available from Dr. C. G. Lemon, of
72a, Narth End Road, W.14. This is of the
type having two wires embedded in an
insulating material, the actual substance
being chlorinated vinyl.” This material is
impervious to damp or other climatic con-
ditions and thc cable is available in .two
types, one having the wires laid side by side,
and the_other having thém separated by
about 3in.~ 'The pricgs are 12 yards for
bs. 6d. and 12 yards for 6s., according to
the type. A booklet on aerial design' may
also be obteined from -thc same source for
4d., post free. This is a short treatise which
was the basis of a lecture given by Dr.
Lemon to the Radio Physical and Tele-
vision Society récently.

BTS

TYPE
9/MW
9/82
8/si

B. 3
B.T S. One-Shot Inductors are also available for .00016 mfd.

-

Self-Localing .
INDUCTORS

SPECIFIED FOR THE

HURRICANE 3

PLUG-IN -Coils with a ‘difference !

There’s no guesswork when insert-

ing a B.T.S. One-Shot Inductor into
your Receiver. Wave«ange plainly
marked on every coil. . . . A twist, a
push, and the coil is firmly home. . . .
No fiddling, no second attempts, no
short circuits. The new and original coil
pin and base design of B.T.S. Inductors
i1s a boon to be welcomed by every con-
structor. Special spirally cut slots in the coil
pins and sockets emsure that perfect contact
which gives freedom from parasitic noises and
provides 100 per cent. efficiency on all wavebands.
B.T.S. One-Shot Inductors supersede in every
way ordinavy 6-pin plug-in coils.  Specially
designed for the enthusiast. Buy the genuine
B.T.S. One-Shot Inductors—and ensure success.-

WAVERANGES (Using .0005 mid. Tuning Condenser)

METRES  Chet  YYPE meTRes  Price
190 {o 550 gjg /LW 2060 to 2,000 3la
15 to 43 6 9/S3 24t0 70 2/e
9.6 to 27 2/6 9/50 Television Sound 2/9

T.S. One-Shot tnductor Bases ........ 1/- eac

Tuning Condensers.

e _ALSO SPECIFIED e

1 B.T.S. Reaction Conden-

Pp—p— 1]

TROPHY 3

SHORT-WAVE RECEIVERS

Editor *‘Practical and Amateur Wireless” states
26/3/38:

. . . even on a poor aerial it was found that the efficiency
of the Trophy 3 was very good.”

““Wireles. World *’ states 17/3/38 :

* . .. There can be no question of the efficiency of the
Trophy 3 and its ability to pull them in.”

A Trophy owner states :

“. . . During the past 12 pears
sixteen valoes and _the Trobﬁu 3

is the most amazing
andled.

I have had short wave sels from ons to

3 Guaranteed. fully tested

]
11 B.T.S. Reaction Conden-

i ser .0003 mid. 2,6

!
3
_
The most efficient, inexpensive -and popular
receivers ever offered to Short-wave
enthusiasts. Reports are coming in daily
from users all over the world testifying to
the marvellous results obtainable with the
Trophy. Enjoy the real thrills of short-waye
listening with the Trophy 3.

Battery and A.C. Models as illustrated. Moving-
coil speaker fitted and ‘phone jack fitted for cutting
out speaker. Supplied with coils for 12-52 metres,
Effective waverange of Trophy 3 6.2-550

metres with extra One-Shot Inductors
available. .
receiver | have ever

BATTERY
WVIODEL

tess Batteries.

£5:15:0
- a

or 9/6 with order. Balance in
13 monthly payments et 9/11,

A.C. MODEL

200/250v., 40/160 cycles.

£6:6:0

[ ] L ]

or 10/- with order. Balange in
13 monthly payments of 10/9

BRITISH TELEVISION SUPPLIES LTD.

Faraday House,
Telephone: Temple Bar 0134,

Pr.W.3, 8/19 Charing Cross Road, LONDON, W.C.1.

SEND NOW FOR LISTS.
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New South Wales

Police

HE development and application . of
radio communication for increasing
the eﬁiciency of the modern police

organisation is receiving the attention of
police authorities throughout the world,
and information rcceived from overseas
‘indicates that police radio is no longer
considered an experiment. The State of
New South Wales now possesses a police
radio communication system with a record
of service to the public of which it can be
justly proud.

The police radio transmitting centre is
located at the Redfern Training Depot,
this site being chosen with the following
requirements in view :—

(a) Absence of high steel buildings in
the immediate vicinity of the depot, which
would reduce the transmitting efficiency
by absorption.

(b) Facilities and ground. space for the
ercction of an efficient acrial and earth
system.

(c) Adequate power facilities as supplied
by the Electricity Supply Department.

The main transmitter is entirely A.C.
operated, even to microphone -current
supply, and is of the multi-stage type
consisting of two units which include
power and bias supplies utilising mercury
vapour rcctifiers, quartz crystal oscillator,
power amplifiers and linear amplifier. The
stability of the oscillator is such that the
frequency is held constant within .03 9,

Radio

of the assigned frequency. The equipment
is placed into operation by push-button
control which operates a bank of relays
in correct sequence and is complete with
an adequate supervisory metering system,
protective gate switches and overload
relays. Transmission by either radio tele-
phony or continuous-wave telegraphy can
be accomplished by operating a single

‘multi-contact switch which instantaneously

changes the circuit conditions. The power
transfer from transmitter to aerial is made
by means of 2 600-ohm line cxtending from
the transmitting room to a tuning box on
the Depot lawn. The radiating system
consists of a quarter-wave aerial supported
by two self-supporting steel towers 120ft.
in height, built for a head pull of one ton
and spaced 480ft. apart. An extensive
earth system is buried under the Depot
lawn.

In order to ensure that a 24-hour service
can be maintained an emergency radio tecle-
phony transmitter has been installed and is
complete with duplicate speech amplifier.
This unit, which is of the multi-stage type,
employs quartz crystal control and can be
quickly switched over to the main aerial
transmission line or an emergency aerial
system. The power rating of the main
transmitter is 200 watts unmodulated
carrier for telephony and 700 watts for
continuous wave telegraphy, and the
emergency transmitter is rated at 100

April 30th, 1938
watts unmodulated carrier radio
telephony.

The New South Wales Police Radio
service is not alone as regards interference
to radio reception from the large amount
of electrical apparatus which is in daily
use in city and suburban areas, and it has
been necessary to select a wireless receiving
site in a quiet residential location abont
7 miles from the main police transmitting
station. The receiving station is equipped
with a number of superheterodyne receivers
capable of operation on all wavelengths,
and the signal from any receiver is fed
through a switchboard to the main wireless
station by means of direct land line.

Altogether 14 patrol cars and two
launches are fitted with wireless equipment;
the patrol radius extending up to 60 miles
from Sydney and 40 miles from Newcastle.
During the past 12 months over 10,000
messages relating to crime and stolen cars
have been transmitted for attention by
the patrols, an increase of 2,500 messages
over the previcus year’s total.

for

Join Newnes’ Practical Group'
PRACTICAL MOTORIST

The owner-drivers journal which telis you how to
repair, overhaul, and obtain the best perform-
ance from your car.

3d.—every Friday.

PRACTICAL MECHARNICS

The only English journal of its type. It deals
with every branch of Science, Mechanics
Invention, Model-Making, Chemistry, Astron-
omy, PhotOgraphﬁ', Television.

d.—Every, Month.
THE CYCLIST

The leading weekly for every Cyeclist, Clubman,
Utllity Cyclist, or Tourist.

Join y*“The Cyclist” Road Club and also take
advantage of the FREE Insurance offered.

2d.—Every Wednesday.

A5 QI | D G A { D HED O ( »-u-n.u.

Chosen for use with

S
strength, and amplification.

in television reception.

in tone.

"HURRICANE " ALL- WAVE 3
“ECONOMY " | VALVER

No wonder ! For Ericsson Super-sensmve Telephones are
simply unexcelled for sound reception in purity, tone

The shortwave fans know how essential these fine telephones
are for really good DX listening—they are just as essential ’

Wonderfully sensitive, comfortable in wear and very pure
Hook them up to your ‘ HURRICANE’ ALL-
WAVE 3 or ‘ECONOMY’ 1 VALVER and notice the
exceptionally fine results you will obtain.

¢

=DRAT

Specified in—
The ALL WAVE TUNER

Three resistances , |
120, 2,000 and 4,000 - ® Send for fully
ohms. One price ] illustrated Polar
i oy and Polar-N.S.F.
' Super-sensitive Catalogue.
Telephones

POLAR BAR-TYPE
3-GANG
CONDENSER

Steel frame. Low mini-
} mum capacity. Available
with ceramic insulations,

2s. 6d. extra.
17/6

Three-gang or
Superhet. type,

POLAR MICRO HORIZONTAL DRIVE

Provides two reduction ratios of
10:1 and 50 : | operated by a
single 2in. knob. Supplied with
degree scale.  Lamp-holders.

PRICE

9/6

At all GOOD dealers or apply direct to :
ERICSSON TELEPHONES LTD,,

WINCROVE & ROGERS LTD. rn.ic'f 24

188-189 STRAND : LONDON : W.C.2 Wok:

leerpool

22, Lincoin’s Inn Fields, London, W.C.2. Telephone: HOLborn 6936

&) 4709
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Leaves from a

i
Short-wave Log |

el

Martinique Down 10 Kilocycles
7Z¥6,  Fort-de-France (Martinique),
hitherto working on 30.98 m. (9.685
me/s), may now be found on aslightly higher
condenser setting, t.e., 31.01 m. (9.676
me/s). Broadcasts from this station have
been heard well recently in the British Isles.

A New Mexican Call-sign

A correspondent reports the reception of
a programme from XEYU, Mexico City,
working on 31.32 m. (9.58 mc/s). " The
opening announcement stated tl}at: .the
station was operated by the Universidad
Nagional or National University in the
capital.. The power of the transmitter was
said to be 1.5 kilowatts.

A Powerful Mexican Signal

XEWW, Mexico City, now definitely
logged on 31.58 m. (9.5 mefs),
may be heard nightly at good strength
relaying the radio programmes of the
medinm-wave studio XEW in the Mexican
capital. The call is : Estagiones XEW y
WEWW, La Voz del Americana Latina,
the interval signal consisting of four
chimes (descending scale) with one stroke
on a gong between announcements. Address:
Estaciones XEW y WEWW, Apartado
Postal, 2,616, Ajuntamiente, 54, Mexico
City, Mexico, Central America.

Boston Tries Out New Frequency
WI1XAL, usually logged on 2545 m.
(11.79 mc/s), is testing on a new channel,
25.58 m. (11.73 mc/s). Experimental
broadcasts are being carried out between
G.M.T. 20.00-20.30, and after 02.00.

The Daily Schedule

Coloniai

With the opening of the new transmitters
at Essarts-le-Roi, the daily schedule of
Radio-Colonial (Paris) is now fixed as
follows : TPA3, G.M.T. 06.00-09.00,
25.24 m. (11.885 mec/s) for Africa, New
Zealand, Australia, etc.; on 31.35 m.
(9.57 mc/s) a special broadcast is simul-
taneously made for North Africa. TPA2,
on 19:68 m. (15.243 mc/s) comes on the air
at G.M.T. 10.00 and broadcasts continu-
ously until 15.00 for Indo-China, the Far
East, and Australia. TPC3. on 16.88 m.
(17.765 mecfs) works from G.M.T. 13.30-
15.00 for Indo-China and is followed by
TPA3, on 25:24 m. (11.885 mec/s), from
13.15-22.00, for the Middle East, East
Africa, Brazil and Argentine Rcpublic.
A simultaneous broadcast is made on
31.35 m. (9.57 mec/s) for North Africa.
Until April 16th, TPA3 carried out a trans-
mission on 25.24 m. (11.885 mc/s) from
G.M.T. 23.15-01.15; after that date the
broadeast will be abandoned on that
channel, but will be earried out on 19.83 m.
(15.13 me/s) for South America. TPA4, on
25.6 m. (11.72 me/5), comes on the air at
G.M.T. 23.15 until 01.15 for the U.S.A.,
Canada, etc., and again at 01.30-04.00 for
North and Central America. The last
broadeast is taken by TPA3, on 25.24 m.
(11.885 mc/s), for North America from
G.M.T. 01.30-04.00. As against the power
of 12 kilowatts radiatcd by the Pontoise
transmitters, the new stations at Essarts-
lc-Roi are rated at 25 kilowatts, and the
power can be increascd if neceessarv to 100
kilowatts.

of Paris-

Signals from Tahiti

Calling Radio  Oceanie  (FO8AA),
Papeete, a French transmitter at Tahiti
on 42.25 m. (7.1 mc/s), has been heard
broadcasting a programme of gramophone
records (native music). Announcements
were made in the French language only.
Transmissions are carried out every
Wednesday and Saturday between G.M.T.
01.00-04.30.

Schedule of Guatemala Broadcasts

Although no definite schedule has yet
been advertised of the transmissions of
TGWA, Guatemala City, on 19.78 m.
(15.17 me/s), a correspondent reports that
these broadcasts are regularly carried out on
Sundays between G.M.T. 15.30-20.30, and
on Mondays: between 17.45-20.45, but that
on other days they are occasionally given
at odd times only, and are still of an experi-
mental nature.

Another Puzzling Harmonic

Notwithstanding the fact that the little
Belgian private transmitter at Verviers is
only rated at 100 watts, the fourth harmonic
of its fundamental wave (199.3 m.) is well
heard by listeners dwelling on the south
coast of England, on 49.82 m. (6.021 mc/s).
This studio broadcasts in French only.

New Buenos Aires Station Testing

Experimental transmissions of gramo-
phone rccords have been picked up from
LSM3, Hurlingham (Buenos Aires), Argen-
tine Republic, on 15.67 m. (19.14 mc/s).
This 12 kilowatt station used for commercial
radio telephony with Europe, occasionally
relays radio programmes.

Putting Punch
Signals

If is reported that W2XAD and W2XAF,
Schenectady (N.Y.), will be shortly bringing
new plant into operation for their short-
wave transmissions, and that the power
may reach 120 kilowatts, thus making them
the most powerful short-wave radiotele-
phony transmitters in the world.

into  Schenectady

Listen to Finland

The Suomen Yleisradio, the company
responsible for the Finnish radio pro-
grammes is testing out a I kilowatt trans-
mitter on 31.58 m. (9.5 me/s) nightly. No
regular schedule has been arranged, so far,
but on most evenings thc station relays
portions of the Helsinki programme from
G.M.T. 19.00. Announcements are made
in Finnish, German, French and English.
The power of the station in the near future
will be raised to 25 kilowatts.

Three New Mexicans

XEGW, Mexico City, 49.1 m. (6.11 mc/s),
250 watts. Address: Senor José Garza
Fox, Estacion XEGW, Mexico City D.F.
(Republic of Mexico). . XEBF, Jalapa de
Vera Cruz, 49.26 m. (6.09 mc/s), 100 watts.
Address:  Sefior Pedro Coronel Aburto,
Estacion XEBF, Jalapa, Vera Cruz (Re-
public of Mexico). XEXR, Mexico City,
49.46 m. (6.065 me/s), 100 watts. Address:
Estagion, XEXR, Secretaria de Educacion
Publica, Mexico City.

demands
reliability in all components
—particularly in condensers.
Say «“T.C.C.” and get relia-
bility—get the benefit of
30 years specialised ex-
perience in the design,
manufacture, and improve-
ment of condensers—and
nothing but condensers.

Short-wave work

THAT IS WHY T.0.C.
© ARE SPECIFIED FOR ©
THE  FOLLOWING :

ALL-WAVE TUNER

Three T.C.C. .1 mid. Type 34l, each Is.4d.

HURRICANE ALL-WAVE 3

Two T.C.C. .0002 mfd. Type 451, each Is. 0d.
One T.C.C. .005 mfd. Type 45l, each Is. 0d.
Three T.C.C. .1 mfd. Type 34l, each [s. 4d.

‘ECONOMY " ONE-VALVER

One T.C.C. .0003 mfd. Typ= 45!, cach Is. Gd.

1.C.C.

ALL-BRITISH

CONDENSERS

The Telegraph\ Condenser Co., L3,
Wales Farm Road - N. Acton, W.3,

4798
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The Editor does not necessarily agree with t
All letters must be accompanied by the nam
for pub

An Economical Q.P.P. Circuit
IR,—The Short-Wave Section of Prac-
TICAL AND AMATEUR WIRELESS bas
always proved interesting to many of
vour readers who have dccided to build
short-wave receivers, and I am sure the
articles describing H.F. stages, tuned and
untuned, or the merits of H.F. transformers
or tuned-grid coupling between stages,
have helped to increase the popularity of
short-wave construction. With the present
power and reliability of short-wave trans-
niissions, anyone who has built an efficient
receiver must feel that they have come to
the end of their experiments, and the

he opinions expressed by -his correspondents,
e and address of the sender (not necessarily
lication).

drawn. Unless variable-mu control is being
used, a volume control should be fitted
after the detector stage, because locals will
overload the set, especially on the ground
wave signal. The accompanying theoretical
cireuit diagram will no doubt prove of in-
terest to home constructors.—GEeo. C.
CastLE (Newcastle-on-Tyne).

Underground Reception

IR,—I read ID’Arcy Ford’s letter in a
recent issue on ‘‘Down to Earth,”
with great intcrest, and also those from W. J.
Hill andd eslie Tearney. I can well support
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Theoretical circuit diagram of Mr. G. C.
Q.P.P.

urge to experiment leads them to buy other
types of coils and components which
probably do not improve their reception.
In mmy opinion not enough has been written
about improving the L.F. and power
stages, and after all, until we can obtain
really stable multi-high-frequency ampli-
fiers, it is easier to add another valve after
the detector in straight sets, powcred by
batteries. This is where the Q.P.P. system
proves its worth. After two years’ use of this
system I feel it is to be recommended to
battery users for its remarkable power ont-
put with economy in high tension. Strong
signals can be adequately handled in
conjunction with a good loudspeaker.
Another advantage is the saving in current
when searching, and when quiet signals ave
being received. To gain the best from this
system I have always used two batteries—
one for feeding the Q.P.P. valve only, and
the other the H.F. Det. and L.F., including
separate reactor valve, with longer life for
each battery, owing to less current being

Castle’s short-wavz bailery receiver with
output.

Leslie Tearney’s suggestion that radio signals
travel through the carth.

1 am studying S.W. propagation under-
ground in mines, lead and coal, and have
received good results from various amateurs
on 7 mcfs, using a commercial two-valver.

Here is a log of a few of the stations 1
have received underground on a 40ft,
aerifal slung on the bars supporting the
roof.

G8TX, Q5, R6, clg. test, 7 me/fs (13-8-37) ;
ON4XX, Q5, R5, T9, QSO GISGK, 7 mc/s
(24-7-37) ; G8FY, Q5, IR6, clg. test, 7 me/s
(25-2-38) ; G8KD, Q5, R5, T9, clg. test,
14 mefs (25-2-38); PAOEO, Q5, RS, clg.
test, 14 me/s (14-2-38); G2XV, Q5, RS,
T9, QSO WIRUIK, 14 mc/s (14-2-38);
G6WY, Q5, R4, T8, QSO VPIAA, 14 mefs
(14-2-38).

I am now building an S.G. H.F.-8.G. det.-
Pen. L.F. receiver for my next experiments.
I have tried a 56 me/s receiver underground,
but with no results.—J. STEPAREN GINGELL
(2AAM) (Swanwick, Derbyshire).

A 14 mc/s Log from Yorkshire

SIR,—I enclose my log heard on 14 me/son
Sunday morning, March 20th, between

10 hrs. 30 mins. and 11 hrs. 30 mins, G.M.T.

WIIFD, WICR, W2VT, WZ2IKYV,
W2IXY, W2JT, W2UK, W2GYM, W2BFH,
W2AZ, W2HNA, W2GIZ, W3MD, W3EMM,
W3AMH, W3CHE, W3CRG, - W4AH,
W4BM, W4YC, W4EHG, W4DAA, FSUE,
F8DC, F8PY, F8JJ, F3CP, F300, F3FA.

Miscellaneous stations include ON4PJ,
ON4AR, G6PC, LAlG, EI3J, SM5YU.
LXITW, WI9YGC, and PA-NA.

The stations listed were all received at
signal strengths varying between R7 and
R9, with the exception of the Netherlands
station. The receiver used was a two-
valver, employing two triodes, and an indoor
aerial consisting of a nickel-plated steel
spring stretched across the bedroom.

I should be very pleased to hear from
any short-wave enthusiast who reads your
excellent paper.—A. Kwowrxs, 59, Carlton
Terrace, Carlton, Barnsley, Yorkshire.

A High-quality Amplifier

IR,—In the interests of accuracy, may
' I point out that early in 1935 (or was
it late in 1934) you published details of my
then direct-coupled paraphase amplifier
{vou later corrected two- resistance figures
from 1,500 chms to 15,000 ohms) which did
not use high voltages, and which did work
the valves on the best parts of their
characteristics.

I have no wish to seek notoriety over this
matter, but I would ask you, Sir, to consider
technically the maximum r.m.s. undistorted
output froman MHIA valve consuming .3 mil-
liampere (which is as Mr. Hunt has it), and
then compute the resulting PX4 undistortec
output. It will not exceed 200 milliwatts.

Again, will you please consider that,
after .3 milliampere has passed through
50,000 ohms the MHIA cathode is at
15 volts positive only. This theans that the
A.C./P anode is less than 15 volts positive—
hardly an ideal state from a quality point
of view. 3

Again, with the external loads adopted
by Mr. Hunt, even a .0001 mfd. shunt
causes a nasty drop in amplification long
before 10,000 cycles are reached.—W. S.
(King’s Liynn).

CUT THIS OUT EACH WEEK.

D700 tricis

~—THAT the impedance of the feeder to a dipole
aerial should be very carefully chosen.

-—THAT the impedance of a feeder for television
reception should be about 90 ohms.

—THAT it is very important to keep the earth
connection in a moist condition to reduce the
resistance to H.F. currents. .
—THAT hum can sometimes be caused by vibra-
tion from a mains transformer or choke, setting
into vibration the electrade assembly of a valve.
~THAT the efficiency of a band-pass coupling
varles at different frequencies.

—THAT it is possible to arrange an aerial feed
to a coil which will remain constant at ail normal
broadcast frequencies.

The Editor will be pleased to conrider arlicles of u
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRKLESS. Sueh articles should be
wrilten on one side of the paper only, and should contain
the name and address of the sender. Whilstthe Editor
does not hold himself responsible for manuseripts, every
effort will be made to return them if a stamped and
addressed envelope 18 enclosed. All correspondence
sntended for the Editor should be addressed : The Editor,
PRACTICAT. AND AMATEUR WIRELESS, George Newnes,
Ltd., Tower House, Southampbon Street Strand, W.C.2.

Owing to the rapid progress in the design, of wireless
apparatus and to our effortato keep ous reuders in tonch
with the latest developments, tee give no warranty that
apparatus described tn onr columns is not the subject of
letters patent. :
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S this is a special short-wave issue,
and as we have received many
requests for details for making

short-wave coils, we give herewith the main
essentials of the standard types of 4- and
6-pin coil,
receivers described in this issue. It should
be remembered that coil formers, fitted
with ‘either 4 or 6 pins, and with grooves
or plain, arc available from various firms,
and many constructors find interest in

The H.F. transformer produced by Bulgin for

use in felevision receivers

making or winding their own ecoils, In
the Economy One-valver and the Cyclo
'S.W. Converter the coils rccommended
are of the 6-pin type, and it will be
seen in the wiring diagrams of those
receivers that we have numbered the pins.
It should be remembered, however, that
the pins are not numbered by the makers,
cither on the coil holders or on the coils
themselves. The three windings on a 6-pin
coil are primary, secondary and reaction,
the latter winding being in some cases an
interwound layer and in other cases
a continuation of the secondary winding.
Between terminals 1 and 4 the secondary
winding is joined, and thc primary is
connected to terminals 3 and 6. ‘The
remaining two terminals are used for the
reaction winding. Bear In mind that
all turns should be in the same direc-
tion, and to ensure even spacing the
type of former having threads cut on the
ribs will be found of great value.
Enamelled wire should be used for
primary and reaction, which may be re-
garded as a single winding with a tapping
at the centre (the two ends of the tap
being, of course, cut and joined to separate
legs). The aerial winding, or primary winding,
should be wound from a fine-gauge silk
or double-cotton covered wire of about 26

such as arc employed in the -

gange. The exact size is mnot important.
Thz wave-range covered will depend in
the smaller coils to a large extent upon the
stray capacity exxstmv in the wiring to
condensers, ete., and no extra detaiis can
thercfore be given. Briefly, if a .00015
or .00016 mfd. tuning condenser is employed,
you will be able to tune from 10 to 100
metres with three coils in which the second-
ary windings will consist of 4, 8 and 25
turns. The pmnary wmdmO's for these
coils will have 2, 5 and 9 turns, and the
reaction wmdmns a similar number of turns.

“ Earth ” Aerials

The recent correspondence on the subject
of acrials lying on the ground has aroused
considerable interest, and it must again be
pointed out that the idea is not new.
We have before given details in these pages
of the method of using such an aerial and
some time ago in America it was customary
to use such an acrial in erder to prevent
severe static interfcrence. During the Great
Warit was quite a common occurrence for the
R.E.’s to use lengths of wire laid along the
ground in pm!crence to erecting a mast, and
old war-time operators will ‘confirm that
results werc admirable under certain
conditions. The anti-static aerials on sale
in America mostly consisted of coils of wirc
enclosed in a netal ean and furnished with
an insulated lcading-out wire. It was
intended that the can be buried and con-
nected to the aerial terminal. Although
the signal-to-noise ratio was good, sugnal
strength suffered on most wavelengths,
althouoh a peculiar effect was sometimes
notieed on some short-wave lands at
certain periods, wherc excessive volume was
available, much better, in fact, than that
obtained with orthodox acrial arrays. For
those members who wish to try such a scheme
the length of wire enclosed in the can may
vary from 50 to 200 feet, and it should be
wrapped ncatly round a small diameter
cardboard tube. An old copper screening
can taken from a coil unit -will be found
ideal for a container and the depth to which
it should be buried will have to be found by
trial—in most cases 12 to 18 inches proving
most suitable.

Television Circuits

The type of ¢ircuit to use for the reception
of television (sound or vision) is still a
difficult point for the majority of listeners
to decide. Although the superhet has so
many points in its favour, many listeners
prefer the straight type of receiver, and at
least one firin uses a straight receiver in its
complete television apparatus The ampli-
fication of each stage must be kept low, and
transformer coupling must be employed with
special arrangements to provide a square
peaked response of sufficient width to give
adequate quality. Special components for
this purpose are now available, and the
Bulgin component is illustrated on this page,
from which it will be scen that it is screened
and provided with flexible output leads.
Resistances are connected across the wind-
ings to flatten the response and pre-set
condensers are mounted on the case so that
the tuning may be pre-adjusted and the
set then fixed tuned in the same manner as
a superhet.
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R, Heath Bradley, Princizal of T.C.R.C.

My Students
getgoodjobs

** Thanks to your excellent training,valuable

mtrox{nct(ons and good advice, am now
earning {wice as much as when I enrolled,
only six months ago.’

That is an extract from just one of the hundreds of
letters from grate students. What they have
done, you can do. Without interfering with your
ordinary occupation, you can learn in your own
home how to become a Qualified Radio Engineer.
Let me train you for a successful radio career and
help you to secure employment or earn good money
in your spare time, Students write : " Since
starting your Course I am getting more and more
repair jobs,” and [ am doing quite well at Service
work now as 1 get as many-sels as I can cope with in
my spare lime.

T.C.R.C. Radio, Television and Short-Wave
Courses are prepared by practical experts and are
Fralsed by leading mannfaclurerx and the Technical
ress. We specialise in Radio subjects and all
our energies are concentrated om helping our
sgudenls to become money-carning Radio En-

* *

TECHNICAL AND COMMERCIAL

RADIO COLLEGE

Fairfax House, High Holdorn, London, W.C.1.

POST COUPON NOW FOR FREE
COPY OF ‘“ RADIO AS A CAREER ™
AND FREE SPEGIMEN LESSON.

Post in unsealed envelope : §d. stamp.
To:T. & C. RADIO COLLEGE,
Fairfax House, High Holborn, London, W.C.1.
i Piease send me Free Specimen Lesson and free
: copy of ™ Radio as a Career,” in plain envelope. :
i NAME....... B T L 50 T s oo R s

! ADDRESS

“SIGNS OF
SPRING ”’

Enter for this Interesting
Photographic Competition

CASH PRIZES

IN THE APRIL

HOME
PHOTOGRAPHER

The Helpful Monthly Yor the Amateur D.
Of ANl Newsagents and. Bookstallss

o]
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CLIX

FOR SHORT-WAVE WORK

The Clix range of valveholders includes a specially
designed Low-loss type having frequentite bases fitte
with- Clix Patent Floating Sockets. The Frequentite
base is protected against splitting when mounting on
chassis, Ey the use of Clix metal inserts,

Specified for the
“CYCLO 2-VALVE CONVERTER.”'
4-pin with terminals ., 10d.
without .. 8

SHORT-WAVE
BASE-BOARD TYPE

Specified for the

“ ECONOMY "
ONE-VALVER

4-pin, with terminals” 1/9
without . .

CLIX FOLDERS " N"
FREE ON REQUEST.

CLIX CHASSIS
MOUNTING STRIP, with
Terminals and E_ngrnved. Al, A2 E.

rice Td.
CLIX SOLID PLUGS for use with above, 2d. each.

f—N N\
BRITISH MECHANI PRODUCTIONS LTD..
T L TFZN\S
79a, Rochester Row, London, S.W.1

EVERYTHING RADIO

SUPPLIED FOR CASH OR

ON EASY TERMS

| Cash De- | Monthiy
l”__n__’ | Price nostt | Parment
¥ £ s do |
S.7.900 Complete Kit .| 515 3 | 10/ (1t of 10/7
W.B, Btentorfan Senior JlNH: 2 _2 v ¥/ [}l of 4/
Garrard  A.C.6  Radiogram| {

Unit = bo -1 816 0 576 |11 of 7/-
Gurrard A.C.8 Motor only -l 22 4/~ |10 ot a7y
Rothermel Piezo - Eiectric
__ Pick-up .. e .. 2 20 4/- -j10 of 4/8
Avoininor Teat Meter .. £ 5 0 | 5/ |l of 4/8]
‘Gooduman's L.8. Twin-Cone{ _ | R,

Unit a- b ... 310 0 6/6 |11 of 6/5

GASH or C.0.D.

ORDERS DELI-
VERED DY RETURN
OF POST. We can
guarantee such
prompt dellvery ounly
because we CaITy
large stocks and, being
placed so favourably,
we are able to secure
anything Radie o1

MINUTES i
FROM STPAULS

RADIO SUPPLY

e B - COM PANY 1925
Write us your 11, OAT LANE,NOBLE ST,

requirements ~—
we will quotebest
terms by return.

LONDON, E£.C.2.
Phone: NATionaL 6828-9

FOYLES

Booksellers to the World.
Special department for Wireless Books.
119-125, CHARING CROSS RD., LONDON, W.C.2
Telephone : Gerrard 5660 (14 lines).

Impressions
on the Wax

HM.V.

T would be a very difficult person to
please who could not find something
acceptable to his musical taste in the

record releases for this month. Therc are
some attractive records of light orchestral
music. The B.B.C. Variety Orchestra,
conducted by Charles Shadwell, with
Reginald Foort at the B.B.C. Theatre
organ, play ‘‘ Lulworth Cove >’ and ¢ Seville”
on HM.V. BD 523. The combination of
organ and orchestra is very effective.

Barnabas Von Geczy’s Orchestra, re-
puted to be the most famous restaurant
orchestra on. the Contincnt, plays two
favourites—‘ Chanson Triste ” and Jarne-
felt’s *‘ Berceuge ”—on H.M.V. B 8730.

There are plenty of new tunes in the new
film ¢ Sailing Along >’ from which Louis
Levy’s Gaumont-British Symphony plays a
selection, with vocal refrain—H.M.V.
BD 526. DBaby Terry (one of the famous
Terry’s Juveniles) gives impressions of
the child film star in ‘‘ Shirley Temple
Memories,” with Anto and the Paramount
Theatre Orchestra, on H.M.V. BD 529,
Leslie Jefferies, well known for the popular
broadcasts of his Orchestra from the Grand
Hotel, Eastbourne, which he now leaves to
tour the Halls, makes his first H.M.V.
record. Hc has chosen ¢ Dearest Love ”
from Noel Coward’s °‘ Operette’ and
‘“ Hey Gypsy, play Gypsy,” from Kalman’s
¢“ Countess Maritza,” which is to have a
London revival—H.M.V. BD 534.

An exceptionally fine record of the brass
band is provided by Callender’s Senior
Band, which plays the well-known marches
¢“ Colonel Bogey ”” and the ‘‘ Entry -of the
Gladiators "—H.M.V. BD b18.

The H.M.V. records made from the
sound track of the Walt Disney film ¢ Snow
White and the Seven Dwarfs” were pre-
released st month. They are now followed
by a selection of the principal tunes, played
by Reginald Foort on the B.B.C. Theatre
Organ—H.M.V. BD 532, and a dance
record of ** Whistle While You Work ” and
‘“ With a Smile and Song ” by Guy Lom-
bardo and his Orchestra on H.B3.V.
BD 5348.

Yehudi Menuhin, who is once again in
this country after two years’ retirement
for study in California, has madc a sct of
records with his sister Hephzibah (piano)
and Maurice Eisenberg (’cello), of Tchai-
kovsky's ‘ Trio in A Minor,” Op. 50, on
H.M.V. DB 2887-91 and DBS 2892. The
work occupies eleven sides, the *‘ odd ”* disc
being charged for at half rate. Kreisler
contents himself with two of his own
arrangements of short pieces, the ‘‘ London-
derry Air,” and ‘‘ Poupée Valsantc” one
of Poldini’s Doll pieces, descriptive of the
Waltzing Doll—H.AL.V. DA 1622.

Vocal Records
VERY varied list, headed by Giglising-
ing two fine Italian songs, Tosti’s
‘““Sercnata” and thc vigorous
‘“ Mattinata Veneziana’—H.M.V. DA
1618. Nelson Eddy brings back memories

of the great days of the Ballad Concert,
with his singing of ‘‘ Qh, promise me,”’
which he does delightfully on H.M.V. DA
1600. His other song is ‘‘ The Hills of
Home.”

Paul Robeson and Peter Dawson have
also chosen ballads, the former *“ Just a’
Wearyin’ for You ’ by the composer of * A
Perfect Day,” and Cadman’s charming
little song “ At Dawning” on H.M.V.
B 8731, whilst Peter Dawson sings two fine
robust ditties—‘ Wandering the King’s
Highway ’ and “ The ’prentice FLads o’
Cheap ”—both with Orchestra and Male
chorus, on H.M.V. B 8723.

The Bauldauf Brothers, newcomers to
H.M.V., do some very pretty yodelling in
“In the Ziller Valley >’ and also a catchy
vocal march, ‘ Gailthaler,” which has a
tra-la-la-ish refrain. Both are sung in
German with zither and guitar accompani-
ment—H.M.¥. BD 501. .
. Arecord that will prove a great favourite
is the Kentucky Minstrels’ rendering of
Liddle’s ‘“ Abide with Me,” arranged by
Doris Arnold. The chorus work is splendid
and the accompaniment is played by orches-
tra and organ. This number was repeated
on the air by request recently—H.M.V.
BD 535.

Ernest Lough devotes his “ grown-up ”
baritone voice to two Easter melodies,
with orchestra, organ, and chorus. Gounod’s
setting of *“ There 1s a Green Hill far Away ™’
and Carey’s well-known hymp, * Jesus
Christ is Risen To-day*” may be heard—
H.M.V. B 8729.

Parlophone
ICHARD TAUBER has chosen for his
latest record two songs from the
film ¢ Rosalie,” by that well-known
composer Cole Porter. They are the theme
song, *“ Rosalie,” and *‘ In the Still of the
Night >’ on Parlophone RO 20382.

A number of famous singers appear in
the ¢ classic series,” including Joseph
Sehmidt, the well-known tenor, who sings
“ La Paloma,” and “* O Sole Mio,” both in
Ttalian, on Parlophone R 2498, and Herbert
E. Groh, also a tenor, sings ‘‘ Screnade >’
and ** Good Night, Oh ! My Love,” both in
German, on Parlophone R 2497.

Leslie A. Hutchinson, more familiarly
known as ‘‘ Hutch,” who has reccntly
been on the ‘‘air,” has made two new
records this month. The first—Parlophone
F 1069—iniroduces *So Many Memorics,”
a hit of the moment, coupled with *‘ Outside
an Old Stage Door >’ from the film ** A Star
Without a Name.” On the other—Parlo-
phone F 1070, he sings * Souvenir of Love ”’
from the film ‘‘ Sailing Along >’ and *‘ Two
Dreams Got Together.”

Harry Roy and his band, who have
recently left on a tour of South America,
tave recorded ¢ You're a Sweetheart ”
and “Me, Myself and I’ on Parlophone
F 1057, as well as two tunes from ‘‘ Snow
White and the Seven Dwarfs ’— With
a Smile and a Song >’ and ‘‘ Whistle While
You Work ”* on Parlophone F 1054.
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RADIO CLUBS
AND SOCIETIES

Clv") Reports should not exceed 200 words in length
and should be received First Post each Monday
morning for publication in the following week’s {ssue.
THE EXETER AND DISTRICT WIRELESS SOCIETY

T the last meeting of the Exeter and District
¢ Wireless Society, a lecture was given by Mr.
Rich, of the Mullard Wireless Company,on * Measuring
Instruments.” He had many types with him for
demonstration, including cathode-ray oscillographs,
frequeucy modulators, and also a measuring bridge.
Mr. Rich showed how these pieces of apparatus could
be brought into good use by any enthusiastic experi-
menter, and many questions weresatisfactorily answered
at the close of the meeting.

Meetings are held each Monday at No. 3, Dix's
Field, Exeter, and all those interested should get
in toueh with the secretary, Mr. W. Ching, 9, Sivel
Place, Heavitree, Exeter.

KING'S LYNN SHORT-WAVE cLUB
MEETING of the above club was held at the
Oddfellows Institute, Railway Road, on April
G6th. The chairman reported he had received his full
licence, his call sign being G3IP. He hoped to be on
the air soon, and would welcome any reports. He also
demonstrated a D.C. receiver using a circuit similar
to the ** All World Two ”’ described in the March issue,
and in spite of the poor logality, and aerial, many
interesting transmissions were tuned in, lncludmg
the sound and vision signals from Alexandra Palace.
8BW delivered an interesting talk on aerial location
and direction, and with theaid of a Webbs *“ Azimuthal *
map heshowed how necessary it was, in view of the fact
that the principal amateur countries lic east and west
of Gt. Br!tnin, to plan the aerial system in most cases

so that it ran north and south.

2VS has a Pye television receiver, and has been
receiving a very good picture at night. He is troubled
by car QRM, in spite of his 65ft. high dipole. It was
decided to hold a morse ¢lass during the first half-
bour of each subsequent meeting, and Mr. A. Porter,

{RBW, and G3IP voluntcered to act as instructors. -

Hon. Sec., G.
Lynn,

SHEPPEY AMATEUR RADIO CLUB
HE above club have been fortunate jn securing
the services and support of two fully licensed
amatenr radio stations on the island, nawely, G888
and G3GW, and it is with their instructions, etc., that
rn;t)’itq progress has been made in the theory of trans-
mitting.

W. Rodgers, 1124, High Street, King's

The following replies to queries
are given in abbreciated form
either because of non-compliunce
with our rules, or because the point raised i3 not of
general interest.

R. J. (Watford). The best set for your purpose is
the A.C. Hall-Mark, PW. 45. This is classed as a four-
valver ae it has a push pull output stage and may be
relied upon for really high quality with adequate
selectwny for your purpose.

F. A. P. (W.4). We cannot identify your coils and
cannot recommiend you to build one of our sets round
tliese components.

P. R. (Brungall). Whilst we admit that the majority
of the points you raise are correct, we suggest you build
up the amplifier and see if theoretical considerations are
borne out in practice.

T. A. M, (Glasgow). You would need a rectifier and
mains transformer, hut no exact details can be given
il:l t]he abscnce of details of the charger you have already

built.

E. W. (ShaTield). Your set may be fauity and we
snggest that you have it examined by the makers of
their nearest local service agent.

F. B. (Deptiord). We did not design the receiver in
question, and, as pointed out in these columns, we
cannot give instructlons for modifying receivers desngned
by other experts.

H. (Windsor). The wire in question should be
uscd for maximum resuits, bnt eighteen is the minimum
to which you should go. Remember that if you can
obtain it, silver-plated wire is desirable, but as an
alternative, use bare tinned copper wire and shellac
or coat it with collodion.

A. W. M. (Bradfield). We cannot supply wirin
diagrams to individual requirements. Our latest boo
“ Coils, Chokes and Transformers,” would give you
the necessary coll data.

G. S. A. J. (Heybridge). We have several different
tvpes of portable, but you do not state your exact
requirements. Some of the designs are self-contained,
Lut others require a throw-out aerial.

G. E. T.(Radford). The choke is obviously ineffective,
and as a suggestion we might point out that a high
registance could be vsed in its plare.

R. W, (Brighton). The aerial should be provided
with a reflector, when we are certain results will prove
satigfactory.

PRACTICAL AND AMATEUR WIRELESS

Under the supervision of G8SS a 1.7 me/s transmitter
has been constructed for use with an artificial aerial
under the call-sign of the secretary, 2CVM, and it is
htoped to experiment with various forms of modulation,
cte.

DX amateur band listening is still encouraged, and
members have expressed their willingness to build
56 me. receivers for the coming suminer months, when
it is hoped some fleld days can be held. 'We shall be
pleased to co-operate with any transmitting stations,
and invite membership of all who are really interested
in amateur radio. Further particulars can be obtained
from F. G. Maynard (2CVJl), hon. sec., 160, Invicta
Road, Sheerness, Isle of Sheppey.

SLOUGH AND DISTRICT SHORT-WAVE CLUB
AT the meeting held on April 12th, the extremely
poor attendance provoked a disciission on ways
and means of improving the attendance at ineetings
and of attracting more members to the club. It was
decided to inangurate a publicity campaignin which all
members are asked to participate. EKach member
will receive further particulars from the secretary.
It was also decided that a great effort should be made
to make the agenda of the meetings more attractive,
and it was agreed that a step towards this end would
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Ll:e made if there were always some apparatus at the
meetings for discussion and demonstration. With
this in view, 2DDG will bring along a modulated
oscillator to the next meeting.

The scores in the current section of the RX contest
were also compared, and the next section, Europe,
will be held under somewhat different rules, of whieh'
all members will receive details. Hon. scc., J. H.
White, 20, Chalvey Road East, Slough, Bucks.

THE EAST DORSET AND WEST HANTS. RADIO
cLus
TBE membership of this Club now numbers 32, and
a number of attractions are being arranged for th:

near future, including a lecture by Mr. Cholot, of Lissen,
Ltd., a vigit to Dorchester Beam Radlo Station.
The question of a Club transmitter is under considera-
tion. David M. Willlams, Organising Sec., ** Amber-
ley,” Cornwell Road, Poole, Doizet.

PROPOSED CLUB FOR FRAMLINGHAM

MR H. Brand proposes to form a short-wave club
for amateurs residing in and around the Fram-

lingham area. He has no transmitter at present, but

any person who has one is cordially invited to help.

Please write to H. Brand, Station Road, ¥ramling-

ham, Suffolk.

Accountancy Examinations
Advertising and Sales Management
A.M.1 Fire E. Exam,

Applled Mechamcs

Army Certificates

Auctioneers and Estate Agents
Aviation Engineering

Banking

Boilers

Book-keeping, Accountaney and Modern
Busi Methods

B.8c. (Eng.)

B.Se. (Estate Management)
Building, Architecture and Clerk of
Tk

Works
Builders’ Quantities
Cambridge Senior School Ceruﬂcn(e
Civil Engineering

Civil Service
All Commerull Suhncts
Commereial A

end i ing
Drauxhtsmnnshiy All Branches

Engipeering, All branches, subjects
and examinations

General Education

G.P.0. Eng. Dept.

Heating and Ventilating

Industrial Chemistry

Insurance

Journalism

Mathematics

Matriculation

LET ME HELP
YOU
INTO A KEY

i POSITION
DO ANY OF THESE SUBJECGTS INTEREST YOU?

1f you do ot sce your own requirentents abore, write fo ug on any subject.

Metallurgy
Mining, all subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
and County i 3

Naval Architecture
Novel Writing
Paltern Making
Police, 8pecial Conrse
Preceptors, College of
Press Tool Work

ps and Pumpmq Machinery
Radio Communications
Radio Service Engineering
Road Making and Mlmttnunca
Salssmﬂnslup, 1S.MA
Sanitation
Secretarial Exams,
Sheet Metal Work
Shorthand (Pitman's)
Short Story Writlug
Ehipbuilding
Structural Engipeering
Surveying
Teachers of Handicraits
Telephony and Telegraphy
Transport 1nst, Exams,
Weights and Measares Inspector
Welding
Wireless Telegraphy and Telephony
Works Managers

Full partfcilars free. I

STUDY AT HOME IN
YOUR SPARE TIME

EVERY DEPARTMENT IS A COM-
PLETE COLLEGE: EVERY STUDENT
IS A CLASS TO HIMSELF

 JOURNALISM
Short Story and Novel Writing

There is money and pleasure in Journalism
and in Story Writing. No apprenticeship, no
pupilage. no examinations, no outht necessary.
Writing for _newspapers, novels or pictures, is
not a gift ; it is a science that can be acquired
by diligent application and proper guidance.
It is the most fascinating way of making
pastime profitable.  Trained ability only is
required, we do the training by -post. Let us
tell you all about it.

DEPARTMENT OF LITERATURE 104.

IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE
COUPON 4774

TO DEPT. 104, THE BENNETT
COLLEGE LTD., SHEFFIELD.

Please send me (free of charge) . ;
Particulars of .......... Y} (Cross out line which
Your private advice about does not apply

INFy o e 8 B 5 b 00 B0 G006 3 0D 60 0.6 0070

Address

DEPT. 104, THE BENNETT COLLEGE LTD., SHEFFIELD
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ELECTRADIX

Have you got our new April SALE LIST?

MICROPHONES.—Lesdix Microphones re-
produce your voice amplified irom your
radio sei to lond speaker. SOLO BUTTON
MICROPHONES, 1/-. A pew Practieal
Solo Microphone for broadcasting at bome.
It §s a (gene purposc, robust mike.
with solid bakelite body, back terminals,
front metal grills. No. 11. New design,
finely finisbed, 5/6. WNo. 11A. Bpecial,
in solid brass body, unequalled at the
price on speech and music, 7/8,

No. “NW " 11 Table Mike.—This iz a
eplendid microphone for ampeech and music.

The bakelite case,
containiny a 2in. mike and transformer. is ob a bronze pedesial

Switch and plug sockets are fitted on thc case.

rivailed for quality aad price, 15/-,

v SOUND RECORDING
Flectric FEIGH eet has ball-
Dearing centre gear box and gecared
tiraverse rod. Set with Tracking
Gear. Pick-up and Tone-arm fitted
diamond, 37/6. Tracker gear only,
less Pick-up and Tobe-arm, is 21/8.
Diamond Cutter Needles fit ali
pick-ups, 7/8. Biank Discs 4/-

It stands un-

dozen. Complete Acoustic Bcts
de Luse, 1ar. ; No. 2, 10/8: Junior Type, 5/8 each, complete.
WESTINGHOUSE RECTAFIEB.S 110 volts { amp, 85/~, 65 v.

1A, 37/8,, 20 v. $A., 40/-,, § v. 2A, 26/-.
TELEPHONES.. ~—For all purposes. Table or wall, house or oftice
Lhones, from 10/-. Portable Ewergency Telephonm and Cahle
Headpliones. Tocket type W.D., leather Headbands, 2/6 pr.
Sullivan Radio Aluminium Headbands, 2/8 pr. 4,000 ohm 8/W
lightweignt, Headphones. 4/8 or.
CRYSTAL SETS.—Buy oue, they coet nothlng to run. No battery,
cheap. Enclosed type, 5/6 and 7/8 each.
r ‘V[OTORS.—LO. Btart on full load
a 1/60 h.p. with pulley, Type 59, 1,500
revs., 18/6. 1/256 hp., Type 36.G,
1,800 revs., 27/8. lll h.p., 2,000
revs,, 45/~ Bquirrel Cage 1/10 h.p.
Motors, 2,500 revs., 35/=.
D.C. MOTORS.—1/40 h.p., 110 or
220 volts, series, Type K.B., 1,750
revs., 15/, Type O, 135 h.p., 2,000
reva,, 18/-. 112 hn Type O, 110
or 220 v. shunt, 1,700 revs., 30/,
Tiny Motors, Gv., 12/8. 560 v., 14/,
d 12 voit 1/4 h.p. compound 40, Electric Water
/6. Compressor Paint Bpray Sets, iectric Fans,
MO]‘OB GENS.—220 v. A.C. to 100 v, 1 amp., D.O, 60/~
Big stock all types. D.C. to AC. 15 watteto 3 K.W.
LIGHT RAY CELLS. LESDIX CELLS are light sepsitive, with
wold grids, molsture proof, 5/-. Mounted in Bakelite Case, 7/6.
Super-model in oxy-brasa body, with window, 10/-. Photronic
Self-Generating Light Cells. Latest model, 21/-, Comwplete Ray
Burgiar-Alarm Sets. £5 10s. 0d.
SMALL CHARGERS.-—From A.C. mains Midget for 2 voits, § amp.,
12/8. G volts, 1§ ampa., 20/-. Philips A.O. Mains Chnrger, giving
21 volts, 10 ampe,, £8 10s. 0d. Trickle Charger for A.C.,
giving H.T. and L.T., 35/-~. As we have a wide rauge of other
sizes, kindly epecily wanta.
FIXED CONDEXNSERS for add smoothing jobs, 5,000 Mausbridge
1 mfd. Condeunsers to clear at 2/~ doz., 20/~ gross.
PARCELS of cxperimental odd coils, magnets, wire, chokes,
awitches, terminals, ete., post free; 10 Iba., 7/=; 7 ibs., 5/-.
Over 1,000 other Bargains in our enlarged Hlustrated 1988 List ** N.**

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C4
s Telephonc : Central 46]] om—

100 v.,

Wireiess Coils,
Chokes &
Transformers:
and How to Make Them.

By F. J. CAMM

An important new Handbook for
every home constructor and
anyone interested in radio. With
Special Chapters on Selectivity,
Break-through, Coil Winders,
Coil Troubles and their
Remedies. 180 pages, cloth
bound, with 126 easy-to-follow
illustrations.

2/6 by post 2/10

GEORGE NEWNES, LTD,,

Tower .House, Southampton St.,
London, W.GC.2

PRACTICAL AND AMATEUR ~ WIRELESS

PRACTICAL WIRELESS No. of
Date of Issue. Blueprint.
CRYSTAL SETS
Blueprint, 6d.
1037 Crystal Recetver .. o~ OHR3T PWT1
STRAIGHT SETS. Battery Operated.
One-vaive : Blueprints, 1s. each.
All-wave Umpen (Pentode) B — PW31A
Beginner’s One-valver .. .. 19238 PW385
Two-valve : Blueprints, 1s. each.
Four-range Super Mag Two (D, Pen) — PW36B
The Signet Two (D & LF) .. 20836 PW76
Three-valve : Blueprints, 1s. each.
The Long-range kxpress Three

(8G, D, Pen) 24.4,37 PwW2
Selectone Battery Three (D 2 Lif

(Trans)) . — PWI10
Sixty Shllllng Three (D, 2 LF

(RC & Traps)) .. = — PW34A
Leader Three (SG, D, Po“) e 22187 PW35
Summit Three (HF l’en D, Pen) — PW37
All Pentode Three (H.I" Pen, D

(Pen), Pen) .. 29537 PW32
Hall-Mark Three (8G, D, Pow) .. 12637 PW4l
Hall-Mark Cadet (D, LI‘ Pen (RC)) 10.3.35 PW48
. Y Camm's Sitver Souvenir (MF

Pen, D (Pen), Pen) (All-wave

Three) 13.4.35 PwW4y
Genet deget (D, 2 LF (Tl‘:mq)) . June'35 Pwi
Cameo Midget Three (D, 2

(Trans)) . 6.35 PW51
1936 Sonotone Three-Four (HF

Pen, HF Pen, Westector, Pen). PW53
Bntberv All-Wave Three (D, 2 LF 5

(RC)) Lo — PW55
The Monitor (HF Pen D, Pen) 5o PW6L
The Tutor Three (HF Pen D, Pen) 21 3.36 P62
The Centaur Three (3G, D, P) 14.8.37 PWss
The Q@ladiator A -Wave Three

(HF Pen, D (Pen), Pen) .. 208.36 PW66
F. J. Camm’s Record All-Wave

Three (HF Pen, D, Pen) .. 31.10.38 Pwo9
The * Colt” All-Wave Three D,

2 LF (RC & Trans) oo . 51236 PWT72
The ide ** Straight 38 (D,

2 LF (RC & Trans)) 4.12.37 PWw8s2
F. J. Camw's Oracle All-Wave

Three (HF, Det, Pen) .. 28.8.37 PW78
1938 ** Triband “All Wave Three

(HF Pen, D, Pen 22.1.38 PW84
F. J.i Comm's “ Sprile Three

(HF Pen, D, Tet) J 20.3.38 PwW87
Four-valve : Blue rints 1d. each
Sonotone Four (8G, F, P) 1.5.37 PW46
Fury Four (8G2, D Pen) 8.5.37 PWI1
Beta Universal Four (SG D, LF

CL B) —_ PW17
Nucleon Class B Four (SG D

(SG), LF. CL 2 6.1.34 PW34B

4 Fary Four Super (3G, 86, D, Pen) — PW34C
Battery Hall-Mark 1 (HF Pen,

D, Push-Putl) .. PW46
¥. J Camm's “ Limit " All-Wave

Four (HF Pen, D, LF, P) 26.9.36 PW6T
All-Wave ** Corona ”* 4 (HF Pen,

D, LF, Pow RN 9.10.37 PW79
“ Acme ™ All-Wave 4 (HF Pen, D

(Pen), LF, Cl. B) ..o 12,238 W83

Mains Operaled.
Two-valve : Blueprints, 1s. each.
A.C. Twm( (Pen), Pen; bo == Pwis
A.C.-D.C. Two(8G, Pow —_ PW31
Selectonc A.C. Rud.ogram Two

(D, Pow).. o — PW10
Three-valve : Blue rints, 13. en:h.
Doublc-Diode-Triode Three (HF =

Pen, DDT, Pen). . 00 i —-— ifPw23
D.C. Ace (8G, D, Pen) .. 5 — PW25
A, C Three (SG D, Pen) — PW29
A.C, Leader (HF Pen D, Pow) 7o —_ PW35C
D.C. Premier (HF Pen, D Pen) .. 31334 PW35B
Ublque (HF Pen, D(I’en), Pen).. 28.7.34 PW30A

ada Mains Three (HF Pen, D,
en) . =g PW38
F, J. Camm’s A.C. Al-Wave Sitver

Souvenir Three (HF Pen, D,

Pen) oo ok o 6o 11.5.35 PW50
* All-Wave " A.C. Three (D, 2

LF (RC)%. 5 g -5 o - PW54
A.C. 1936 Sonotone (ITF Pen, HF

Pen, Westector, Pen) . 7 — PWs6
Mains' Record Al-Wave (!Il'

Pen, D, Pen) 5,12.36 PW70
All-World Ace (lﬂ? Peu D Pen) 28.8.37 PW80
Four-valve : Bluoprints, 1s. each,

A.C. Fury Four (8G, 8G, D, Pen) —_ PW20
A.C. Fury Four Super (SG, 8G, D,

Pen) oo o oA .o — PW34D
A.C. Hall-Mark (HF Pen, D,

Push-Pall) .. 24787 PW45
Universal Hall-Mark (HF Pou, D,

Push-Putl .. 0235 PW47
A.C. All-Wave Corona Four .. 011,37 PW381
SUPERHETS.

Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-valve) .. 56837 PW40
¥. J. Camm's 2-valve Superhet .. 13.7.35 PWS2
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BLUEPRINT SERVICE

These Biueprints are drawn full size. »

Copies of appropriate issues containing descriptions of
these sets can in some cascs be supplied at the following
prices, thich are addilional to the cost of the Blveprini. A
dash before the Blueprint Number indicates that the lssue
is out of print.

Issucs of Pracileal Wireless. . . 4d. Post Paid

Amateur Wireless. . ', . ., .
{ Practical Mecbanics PR {1, M
Wircless Magarine 1By,

The index letters whicli precede the Biueprint Numter
Indicate the periodical in which the description appesrs ;
thus P.W. refers to PracricaL WirkLkss, A.W, to Amatevr
oVirvless, P.M. to Practical Mechanics, WM. to Wircless
Magazine.

8end (preferably) a postal order to cover the cost of the
biueprint and the 1ssue (stamps over 6d. unaceeptgbie), to
PRACTICAL AND AMATEUR WikeLkss Blueprint Dept,,
Qeorge Newnes, Ltd., Tower House. Routhampton Btrect,

Strand, W.C.2.

E. J. Camm’s £4 Superhet o — PW58
F, J. Camm’s * Vitesse” All-
Waver (5-valver) 27,281 PWi5
Mains Sets : Blueprints, ls each.
A.C. £5 Superhet (Three-valve) ., — PW43
D.C. £5 Superhet (Three-valve) ,. 1.12.34 Prw42
Universal £5 Superhet (Thrce-
valve) .. —— PW44
F.J. Camm’s A.C. £4 Supcrhet 4 81.7.87 PWw59
F. J. Camm’s Universal £4-Super-
het 4 * Ad oo — PW6GO
** Qualitone ** Universal Four 16.1.37 PW73
SHORT-WAVE SETS.
One-valve : Blueprint, 1s.
Stmple S:W. One-valver .. .. 9438 PWss
Two-valve : Blueprint, 1s.
Midget Short-wsveTwo(D Pen) _— PW3SA
Thres-valve : Blueprints, 1s. each.
Experimenter’s Short-wave Three
(8G, D, Pow) _— PW30A
The Plefect 3 (D, ‘2LF (RC and
Trans)) .. 7.8.37 PWe63
The Band- Spread 8.W.  Three -
(HF Pen, D (Pen) Pen). . .. 29.836 PW6S
PORTABLES.
Three-valve : Blueprints, 1s. each.
Camm’s ELF Three-valve
"Portable (HF Pen, D, Pen) ., — PWé5
Parvo Flyweight deget Port-
able (8G, D. Pen) k 10.6.37 PW77
Four-valve : Blueprints, 1s. each.
Featherweight Portable Four (8G,
D, LF CL.B . 15.5.37 PwI12
= Imp ** Portable 4 D, LI‘ LF
Pen) .. 19.3.38 PW86
MISCELLANEOUS
8.W. Converter-Adapter (1 valve) — PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
: CRYSTAL SETS.
Blueprints, 6d. each.

Four-station Crystal Set . .. 121236 AW427

1934 Crystal Set .. o e — AW444

150-mile Crystal Sct e — AW450
STRAIGHT SETS Battery Operated.

One-valve : Elueprints, 1s. each.

B.B.C. Specinl One-valver e AW387

Twenty-station Loudspeaker

One-valver (Class B) .. — AW449
Two-valva : Blueprints, s, each.

Melody Ranger Two (D, Trans) .. -— AW3SS
Full-volume Two (SG det., Pen)., — AW302
B.B.C. National Two with Lucerne

Coll (D, Trans) .. e e AW377A

Bii power Melody Two with

ucerne Coll (3G, Trans) e — AW338A
Lucerne Minor (D, Pen) .. o = AW4206
A Modern Two-valver .. —_— WM409
Three-vaive : Slueprints, 1s. each.
Class B Three (D Trans, Class B).. — AW380
New Britain’s TFavourite Three

(D, Trans, Class B) .. 15.7.33 AW394
Home-built Coil Three (SG D,

Trans) — AW404
Fan and Fumuy Three (D Truns,

Class B) . 25.11.38 AW41Q
£5 Bs. S G.3 (SG D Tmus) S 2.12.33 AW412
1034 Ether Searcher; 5 Baseboard

Model (SG, D, Pcn) q -— AW417
1034 Ether Searcher: Chnwls

BModel (S8G, D, Pen) . — AW410
Lucerne ]hnger (8G, D, Tmns) v — AW422
Cossor Melody Maker mth Lucernc

Coils "o o EE ae = AW423
Mullard Master Threc with

Lucerne Colls .. — AW424

5s. Three: De Lnxe Verslon

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

Trans) -— AW437
AU Britain Three (HI‘ Pen D, Pen) —_ AW448

“ Wireless Lcague ™’ Three (HF

Pen, D, Pen) 8.11.34 AW451
Tmnsportable Three (8G, D Pon) WM271
£6 6s. Radiogram (D, RC, Tmns) WM318
Simple-tune Three (SG, D Pen) & June "33 WM327
Economy-Pentode Three (SG, D

Pen) . Al - .. Oct."33 WM337
“W.M.” 1934 Standard Three

(8G, D, Pen) .. . e ~ WA351
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Meter Conversion

* Some time ago you published an article
on converting a 1 m/A meter for use on
A.C. volis, ete. I possess a 2 m/A meter
actually having a resistance of 500 ohms
per volt (yours had 1,000 ohms per volt),
and I should like to know how to adapt this
for use in an all-purpose test instrument of
the type you deseribed.””—E. G. M. (South-
sea).

S the meter has half the resistance of
our instrument, you could adopt
exactly the same method of wiring shunts,
cte., and thereby obtain double the 1ea,d-
ings of our instrument. You will appre-
ciate, of course, for A.C. readings you
would have to use a 2 mA type rectifier,
and the instructions which we gave for
calibrating the instrument may be used in
your casc.

Interference Suppressor

““ I often wish to listen when the vacuum-
cleaner is being used in the house, and I
find that the interference is terrible. I
had a spare pair of fixed econdensers, but
am rather doubtful as to the best position
for these as the lead for the cleaner is of the
three-wire type, one of them being earthed.
Can you suggest the best conmnection, or
tell me if there is a ready-made device I
could clip on to prevent the trouble ? >’—

THE third lead may be regarded merely
as the ecarth and thus you can deal
with the remaining two leads in the usual
way. We would pomt out, however, that
Belling-Lee supply a special suppressor
mounted in a neat bakelite case intended
for inclusion in the flex leads to such a
device as you refer to, and this costs
7s. 6d. It consists of fixed condensers plus
a choke, and will be found very satisfactory
for your purpose.

Valve Formulae

‘1 have been reading some of your
recent articles on valve characteristics,
but have so far not found the formula
for the amplification factor and nndistorted
output. I wonder if these are simple and
could be worked out by the average amateur
where the figures were not available ? »*—
F. R. A. (Weybridge).

E amplification factor could be

worked out by connecting grid bias
and H.T. batteries and noting the change
in anode voltage required to bring back
the current to a given value when the grid-
bias is altered. The formula would then
be expressed as amplification factor equals
change in anode volts divided by change
in grid volts. In other words, the anodc
current is kept at a constant value. The
undistorted output is a rather complicated
formula and takes into account a number
of different things. However, for all
practical purposes you may work on the
assumption that the difference between
maximum and minimum anode currens,
multiplicd by the difference between
maximum and minimum anode volts
divided by 8 will give the output in watts.

PRACTICAL AND AMATEUR WIRELESS

QHEH/ES and

NQUIIRIES

A.C.-D.C. Heater Circuit

¥ am building an A.C.-D.C. set, but am
not quite certain regarding the wiring of
the heaters. The'set wil! use four valves,
X, W, D, and N. 31’s, and for a reciifier
I propose to use a U.30. I should also like
to include a dial-light of suitable type, and
should be glad of your recommendation
regarding the best order of wiring the
heaters and lamp and what type of ballast
to employ.””—P. S. (Margate).

HE heaters should be wired in the

following order—commencing from the
mains side and finishing on the earth line
—U.30, dial lamp, W. 31 N.31, X.31 and
D31. The dial lamp shbuld be a standard
Osram “S” bulb made for the purpose.
To feed thcse heaters from the mains use
an Osran Barretter type 304, and remember
thatin a set of this type it is highly desirable
to include a filter on the mains side, con-
sisting of the special low-resistance H.F.
chokes (one in cach mains lead) with fixed
condensers across the chokes and earth.

Tone Controls
* You recently mentioned the position of
a tone control, but I am rather uncertain

RULES

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

(1) Supply eircuit diagrams of complete
multi-valve recelvers.

(2) Suggest alterations or modifications of
receivers deseribe® in our contem-
porarics.

(8) Suggest alterations or modifications to
commercial receivers.

) ) G W
)| 1 | 1 {1 ek

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed envelope must he
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not he encloged
with queries as they are dealt with by a
separate department.

Send your queries to the FEditor, PRACTICAL AND

AMATEUR WIRELESS, George Newnes, Ltd., Tower

House, Sounihampton Street, Strand, Loadon, W.C.2.
The Coupon must be enclosed with every query.

-
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regarding my set where the tone control

(which is so marked) is supplied with only
one lead, and it works perfectly. I cannot
see how it can be in circuit with a single
lead and this lead goes through a fixed
condenser to the speaker. Perhaps you could
solve this point, which has puzzled one or
two of my radio friends?”—P. A. W,
(Bradford).

HERE is quite a simple solution to
your problem, we imagine. The
usual position of a tone control circuit is
across the loudspeaker, and one side of
the speaker is joined to the output anode
whilst the other side is connected to H.T.
positive. Now the H.T. battcry is at carth
potential, and therefore if the tone control

WIRELESS GONSTRUCTOR’S
ENCYCLOPADIA

5/- or 5/6 by post from
George Newnes, Ltd., Tower House, Southampton St.,
Strand, Londen, W.C.2.
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is joined from the anode to earth it is stlll
across the loudspeaker in an electrical sense.
We therefore imagine that your panel is a
metal one and the control which is mounted
on the panel is thus earthed through the
spindle, this forming the second connection
to the control.

Short-wave Troubles’ :

*“ I have built a simple short-wave mains
set, but find great difficulty in eutting out
hum. The signals are very rough when
received, but I cannot listen owing to the
background of hum. Is there.any way
of removing this difficulty, or must I go
back to a battery set for the purpose ? -
—R. T. J. (Port Talbot).

T is usually very difficalt to remove
hum on a short-wave set opcrated from
the mains, ecspeeially if headphones are
used. Very elaborate smoothing should
be included on the H.T. side of the sét
and in addition you will no doubt find it:
cssential to inelude various devices on
the H.F. side. Amongst these may be
mentioned fixed condensers direct from the
heater pins on the H.F. valves to earth,
shunting all by-pass condensers by small
capacity mica condensers, in case they are
not entirely non-inductive, and screcning
the heater leads to each valve.

Thermal Test Instruments

‘““I have seen an advertisement for a
meter for wireless tests which is deseribed
as a thermal instrument, and I should be
glad if you could tell me just what type
of instrument this is and whether it is as
good as a moving-coil, as I am thinking of
getting a good instrument as the basis for an
all-purpose tester.”’—J. B. (Carlisle).
THL‘ thermal instrument operates by the

expansion of a very fine wire, which

heats when current is passed through it,
or by the movement of a pointer which is
carried out by heating a wire round the
jtinction point of two dissimilar metals,
The instrument would not be suitable for
an all-purpose tester of the type you
require, and for this purpose we advise a
really good meving-coil having a maximum
reading of only 1 “mA. If you can afford
it an instrument reading only .1 mA
would be even better.

Electric-light Wiring

‘“Tam going to make up a trickle charger
and want to fit it to the mains. When I
unscrewed a cover of a switch, however,
I found three wires running to it, two
joined to one connector and one to the
other. Is this a standard three-wire system,
and if not, how is it that there are three
wires and not two? Perhaps you could
tell me the bestiway to fit my charger ? **
—L. S. (Brighton).

HE switch is not a three-wire circuit,

and the fact that there are two wires

on one connector merely indicates that the
wiring is looped in. That is, the wire is
brought down from the ceiling in a loop
and the end of the loop cut and attached
to avoid making a joint above the ceiling.
You should not tamper with the wiring at
the switch, but if you need an additional
point for your charger, you should use an
adapter in a convenient socket, with a
switch on the adapter to enable either the
charger or the other socket to be used.
If you are not familiar with the mains
we recommend that you get a good electri-
cian to carry out the work for you.

M) ) |

- >
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The coupon om page iii of cover
must be attached to every query. :

el ¢ ) ﬂ-l-n!

1


http://www.cvisiontech.com
http://www.cvisiontech.com

184

Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face amd/or capitals are charged
double this rate (minimum charge 3/~ per
paragraph). Display lines are charged at
6/~ per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
“ Practical - and Amateur Wireless,”
Tower House, Southampton Street, Strand,
London, W.C.2.

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Ciearance or Secondhand, ete.

RADIOMART

SPECiA:. BARGAIN OFFERS

W.B. 8 Permanent Magnet Speakers at
Gne-third Cost.

Extension 1y« ~ Standard Type
‘mo transformer 7/6 twith transformer) ‘2/6

GARRARD SENiCi AUTOMATIC RECORD CHANGER

Standard 12 guinea inodet, but fitted with bigh fidelity
Piezo Crysta! Pick-us  Limited number £4.12.6

RECEIVERS ‘FOR CALLERS ONLY)
Coasor, Alba, Derca, Aerodyne. Priees from £1.19.6
to £4.17.6. Battery and mains models. Only a
few left. For allers omly

EHCRT-WAVE CATALOGUE
New Edition with .iozens »f new lines. 11d. post [ree.

G6NI's 66-PAGE MANUAL

The greatest vaiue and most comprehensive Manuat
ever publighed ° countrv 3d. post frec.

RADIOMART
28, HOLLOWAY iEAD, BIRMINGHAM, 1

%

LL goods pr«siwusty advertised arc standard
lines, still available. Post card for list free.
AUXHALL UTILITIES, 163a, Strand, W.C.2.
Over Denny  the Booksellers. (Temple Bar
9338.)

ONVERSION UMITS for operating D.C. Receivers
fromm A.C. Mans, improved type, 120 watt
output at £2{10, Send for onr comprehensive list
of spealers, resi-tiinces and other components.
ARD, 46, Farringdon Street, London, E.C.4.
Telephon: Holborn 9703.

ONLY FOR SALE.—3-valve kits with valves

and diagram, 12/6; 3-valve 8/G kits with
valves and diagram, 20/-. Orders exccuted in rotation.
—Universai Radio Co., 221, City Road, London, E.C.1.

NEW All-Wave  Receiver  Bargains.—Makers’

Curtons. Ferranti 837 A.C., list 9 gms,, £6/10/-.
Ferranti 1137 1. fat 12 gns., ﬁ{l%/-. Ultra 121
A.C., 1ist 12} wus.. £9/10/- (Universal, £9/12/-). Ultra
A.C. Two-wave st 9} gus., 5 gns, Carriage extra.—
Smyth’s Radio Store Ballygowan, Belinst.

ANKRUPT Bargams.—Large stock receivers aand

component: of all types at very keen prices.

Write for quote AN new goods.—Butlin, 6, Stanford
Avenue, Brightor.  Preston 4030.

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

2 Bargain, Brand New 1938 20-valve Midwest.
£ « Six wavebands. Push-button motorised
tuping. 3 Speakers Lvery new feature,
£21, 18-valve Midwest. Six wavebands.
tuning. 2 Speakers.

£1010s. Brand new Hallicrafter Sky-Chief Communi-
cation receivers. 7 valves, 110/250 volts, Bandspread
dial, B.F.O., A.F control. L.F. control. A:V.C. switch,
pitch contro

£7 17s. 6d. Bran: aew Hallicrafter. Sky Buddy.
5-valve communications receiver, 110/250 volts.

17s. 6d. for 27s. 6d. Birnbach Allwave awyjals. Two
transformers. Ready for erection. Rcally fine job.
£5, 5s.  Push-button-tuned Compact. Handsome
olished walbut cabinet. Marvellous performance.
.ong and Medium.

Radiographic, Ltd., Dean House, 2.4, Dean Street,
London, W.1. 68 Osbornc Strcet, Glasgow, C.1.

Motorised
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PREMIER

SUPPLY STORES

PCST ORDERS| |CALLERS

Jubilee Works. 165 & 165a,
167, Lower Fleet Street,E.C.4

Ceantral 2833.
Clapton Rd., 50, High Street.
tondon, E.5 Clapham, 8.W-4
Amherst 4723 macaulay 2381..

Premier 90 Page Glant illustrated Cata-
logue, Handbook and Valve mManual
Now Ready. Price 6d.

SPECIAL OFFER ROLA SPEAKERS.
8" P.M.'s, 15/~; 10”7 P.M.s, 18/11; G.12
12”7 High Fidelity P.M,, 79/6° G.12 Mains
Energised, 57/6

iJ.5.A. GEN, E. MOTORS STEP-UP, 12 volts to 285
volts at .06 amps. D.C. output. Completc in Metal
Case 6in. x 5in. X 3in.  25/- each.

BATTERY YALVES, 2 voits, H.F.,, L¥., 2/3. Power,
Super-Power, 2/9. Var-mu-8.G., 4- or 5-pin Pentodes,
H.F. Pens, V-mu-H.F. Pens, 5/~ Class B, 5/- Freq.
Chaungers, 7/6.

EUROPA MAINS VALVES. 4v. A.C. Types, A.L./H.L.,
AC./L., A.C/3.G., AC./VMS.G., AC/HP, AC/
V.H.P, A.C./P., and 1 watt D.H. Pentodes, all 4/6
each. A.C./Pens, LLH., 5/6; A.C./P.X.4, 6/6; Oect.
Freq. changers, 8/6; Double Diode Triodes, 7/6;
Triode Hex. Freq. Ch.,, 8/6: Tri. Grid. Pep.. 10/6 :
3% watt, D.H. Triode, 7/6.
. UNIVERSAL TYPES. 20v. .18a. 8.G., Var-mu, 5.G.
Power, H.F. Pen., Var-mu. HF. Pen., 4/6 cach.

13v. .2a. Gen. Purpose Triodes, 5/6 ; H.F. Pens and
Var-mp. H.F. Pens. Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full-Wave and Half-Wave
Rectiflers, 5/9 each.

AMERICAN VALVES. Wearesole British Distributors
for TRIAD High-grade American Valves. All Types in
stock. Standard types, §/6 each. All the new Octal
base Tubes at 6/6 each./ 210 and 250. 8/6 each: 81
and 2A3, 8/- each.

PREMIER COMPONENTS for Economy ' Onc-Valver
in this issue. Complete Kit of Premier Parts with 2-
volt valve and 4 coils, 23/6. Post Free.

PREMIER TRANSFORMERS, wire-end type with
screened primarles, tapped 200-250 v. ¥ilaments.
Gnaranteed one year. H.T. 8 & 9 or H.T.10 with
4v.4a.CT.and 4 v. 1a., C.T., 10/-. 250-250 v. 60 m.a.,
or 300-300v.,4 v.1a.,4v. 2a. and 4v.4a.,all C.T.,
10/-. 350-350 v. 120 m.a., 4 v. 1a,4v. 2a. and 4 v.
4 a., all C.T., 13/-. With engraved pancl and N.P.
terminals, 1/6 extra. 503-500 v. 150 m.a., 4 v. 2-3 a.,
4v.2-3a.,4v.2-3a.,4v. 3-4a,, all C.T., 21/-. 500-500.
200 m.a.,5v.3a.,4v.2a,4v.2a.,4v.35a.,all C.T.,
25/-.

FILAMENT TRANSFORMERS, Tapped Primaries,
200-250 v. All secondaries C.T. 4 v. 3 a., 8/6; 4 v.
5a.,96; 7.5v.3a,,8/6; 6v.3a,8/6; 25Vv. 84,
8/6; 6.3v.3a.,8/6; 5v.3a.,8/6.

NEW 1-VALYE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without cofl changing.
Complete Kit and Circuit, 12/6. VALVE GIVEN
FREE !

DE LUXE MODEL, 14 to 170 metres, complcte Kit with
Chassis. 4 Coils and all parts, 17/6.

S.W. SUPERHET COHVERTER KIT, for A.C. Mains
Receivers, 22/6. A.C. Valve given FREE !

NEW 2-VALVE S.W. KIT, 13 to 86 metres without
coil changing. Complete Kit and Circuit, 19/6.
VALVES GIVEN FREE.

DE LUXE MODEL, 14 to 150 metres, complete Kit
and Circuit, 4 Coils and all parts, 25/~. "VALVES
GIVEN FREE.

NEW 1938 S.W. $.G.3 KIT. Pentode H.F., Detector
and Pentode. 14 to 170 mctres. Complete Kit of
Parts with 3 Tested Valves, 59/6. Metal Cabinet, 7/6
extra. ddeal for Amateur Reception.
CENTRALAB POTENTIOMETERS, all
With Switch, 2/6.

MOVING IRON METERS. Any range between 10 and
500 m/a. Also 1.3 or 5 amps. Read A.C. or D.C.
Flush Bakelite case, 2in. diam. B.E.S.A. standard
specifieation 89, 5/9 each.

MOVING COIL METERS. 1 ma. Scale. 100 ohms
resistance. Diameter 3}in., 22/6. Flush mounting,
Bakelite case, B.E.S.A. first-grade accuracy. Multi-

liers for above, 1/- each. 50 ma., 27/6.

values,  2/-.

REMIER ‘ TROLITUL " Short-Wave CONDEN-
SERS. Certified superior to Ceramic. All-brass
Construction, 15 mmid., 1/6, 40 mmid., 1/9, 100

mmfd., 2/-, 160 mmfd., 2/3, 260 mmfd. 2/6 ; Double
Spaced 15 mmfd., 2/9; 40 mmfd.,, 3/6; S.W.H.F.
Chokes, 9d. ; screened, 1/6. All-Brass S.W. Condensers
with integral slow-motion .00016 Tuning, 4/3; .00015
Reaction, 3/9. UTILITY 4" MICRO-CURSOR DIALS.
Direct and 100:1 ratio, 3/9 each.

SHORT-WAVE COILS, 4- and 6-pin types, 13-26,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
8pecial set of 8.W. Coils, 14-150 metres, 4/- set, with
circuit. Premier 3-band S.W. Coil, HW-25 19-43,
38-86 metres. Suitable any type circuit, 2/6.

CO1k FORMERS, 4- or 6-pin low-loss, 1/- each.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, ete.

RADIO CLEARANCE

63, HIGH HOLBORRN, W.C.t Holborn 4631,

SPECIAL ! SPECIAL! e score again by a keen
purchase of the entire Radio Stocks of Messrs. Gam-
brells. enabling us to offer same at a fraction of the
original - cost. Stock includes Chassis and eomplete
Table and Console Receivers. The demand is sure to
lr:'eEr':e_:_wy, ORDER EARLY TO AVOID DISAPPOINT-
GAMBRELL 7-vaive Al-wave, Al-stage Chassis.
Constructed throughout of heavy Cadmiwn plated steel.
This Chassis represents a real engineering job. Fitted
with all the latest refinements, ineluding Six Harries
All-stage Valves, one Valve for Al Positions, plus
standard Hlvac UU/120/350 Rectifier. Wave Band
Ranges: Long Wave 800 to 2,000 metres, Indicator
Light Red ; Medium Wave 200 to 550 metres, Indicator
Light Yellow; Short-wave Band 2, 30 to 75 metres,
Indicator Light Green ; Short-wave Band 1, 12.5 to 30
metres Indicator Light Blue. Provision for Pick-up
and External Speaker. Fitted 2-speed Drive, Built-in
Visual Tuning. Wave-change Switch, Combined
Volume Controi, Push-pull Tone Control and Mains
On-Off. The Dial is a really magnificent affair, size
gins, long and bins. wide, Tuning Iudicator being built
in the Dial. The Chassis throughout is heavily screened,
thus providing stability ou all bands, with the finest
all-round performance. Valve Screens spun from one
piece. Transformer and Choke are of massive con-
struetion. In f{aet, the Chassis through 'is con-
structed in such a way that overloads, etc., are provided
for without strain. Size of Chassis, 14}ins. long, 10iins.
wide and 3}ins. deep. Pre-H.F. stage operates on all
bands. Reports from satisfied customers more than
confirm our contention that this chassis represents
the finest value we have ever offered to the Public.
Supplicd complete with Six of the latest Harries All-
stage Valves, plus Rectifier, £4 8s. 6d. each.

As above, but with Celestion 10in. Moving Coil Speaker
£4 19s. 6d. each.

As above but fitted In Handsome Table Piano Finith
Walout Gabinet, complete with Valves and Speaker,
£5 10s. each.

As above, sut fitted In handsome Plano Finish Walnut
c fe Cabinet, plete with Vaives and Speaker
£6 6s. each.

Hunt’s 1,000 nvid. Cardboard Electrolytics, Wire Ends,

Peak Voltage, 12 volts, 2/~ each. .

8pecial offer in } gross lots only, T.C.C. 0.1 Wire End,

Tubulars, 15/- per half gross.

Poiar N.8.F. Resistances, Our Selcction. 1. §, 1 and

watt, 4f- gross.

Tubular Condensers, our selection, 1{- dozen.

Dubilier } meg. Yolume Controls, with Switch, standard

model, very compact, 1/6 cach.

H.T.8 Type Rectifiers (skeleton type).

splendid job, 4/6 each.

6 Bank 4 Position Yaxley Typo Switches, beautifnlly

gnlshed'.‘ Eaeh Bank 5 Contact Type, plus Common.
-~ cach.

\/isual Tuning [Indicaior, m/a type, complete with

mounting Bracket, 1/3 each.

3-gang .0005 Straight Condensers. A precision instru-

ment with Ceramic Insulation, suitable for all Circults,

including All Wave, 3/- each.

Dials for above, 2-Speed type, 9" Long, 5 Wide.

Station Marked for 4 Wave Bands,” Two Short, Medium

and Long, 4/6 each.

465 1.F.s, Iron Cored, with Trinmers, 2/6 each.

Plessey Can Type Condensers (Electrolytics), complete

with Fixing Clamp, 8 plus 16 Mfd. 8 Mfd, working

voltage 450, 16 Mfd., working voltage 350. 2/- each.

Plessey 16 Mid., 150 volt working, 1/3 each.

Special offer Mains Transformers, 350-0-350, 120 m.a.

15 volts C/T at 4 amp., 4 voits O/T at 2.5 amp. Mains

}?epnt z:djust.able 200-250 volts. Heavily Shrouded,

each.
20 Hy, 120 m.a., 500 ohms Choke, Unshrouded, 5/11

A really

each.

350/129 Indirectly Heated Reclifier, Octal Base type,
well-known make, complcte with Octal Base Valve
holder, 4/6 each.

All orders 5/- or over, nost free; orders under 5/-
must be accompanied by a reasonable amount for
postage ; €.0.D. orders under 5/- cannot be accepted.
All enquiriecs must be accompanied by 13d. stamp if
reply expected. Hours of business 9 a.m. to 7 p.m.
weekdays; 9 a.m. to 1 p.m. Saturdays.

RADIO CLEARANCE,; 63, Hizh Holborn,
W.C.1. Hoiborn 4631.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any

make. 24-hour service, moderate prices.—

Sinclair Speakers, Alma Grove, Copenhagen Street,
London, N.1.

REPAIRS to Moving Coil Speakers, Cones and Coils
fitted and Rewound. Fields aitered. Prices
Quoted Including FEliminators. Loudspeakers Tte-
paired, 4/-. 'L.F. and Speech Transformers, 4/- post
free. Trade invited. Guaranteed. Batisfaction.
Prompt Service, Estimates Free.—L.8. Repair Service,
5, Balham Grove, London, S.W.12. Battersea 1321.
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J BULGIN 5-RANGE COILS

as ased in the ** All-Wave Tuner,” The only 5-range

coil units obtainable for use in all modern receivers.

Covers Television bands, two S.W. bands and the M.
and L.W. Bands. Built-in switch,

List No. €.64 Aerial. Price 2t/-d.
List No. ©.66 Osc. Coil. Price 30/-d.
Write for Bookiet, " INSIDE INFORM ATION," FREE.
A. F. BULGIN & COs LTD,

Abbey Road, BARKING, Essex.

NEW RECEIVERS AND CHASSIS

RMSTRONG Company pioneer firm supplying all
A .British Radio receivers in chassis form, announce
several new models as under :

RMSTRONG Modet 3NBP/T, 7v. (including

Cathode Ray), all-wave radiogram chassis, com-
plete with moving coil speaker, £7{18/6.

RMSTRONG Model RF73/T ; this 8-valve chassis

has been designed in answer to many requests
for a luxury chassis with smaller output.

RMSTRONG Model RF94/T 10-valve Radiogram

Chassis, with 10 watts push-pull output ; £13/13.

RMSTRONG Latest Catalogue Containslilustrated

Technical Data of Model 3NBP/T ; also many
new_models.

RMSTRONG Chassls Carry Generous Guarantee,

no charges for material, labour, or carriage for
12 months.

RMSTRONG Chassis Sent on 7 Days’ Trial, pack-

ing and carriage free.

RMSTRONG Co., 100, King's Road, Camden

Town, N.W.1. Gulliver 3105.

VALVES

ADIOGRAPHIC PRICES ARE LOWEST.
ARCTURUS, TRL\D, HYTRON.

5/ each all popu]ar type:
6/- each all popular types, Octal M.G. Metal,
2/6 each for one month only. Any popular typc
American valve, 2/9 post free.
Radiographie, Ltd., Dean House, Dean Street, London,
W.1, and 06, Osborne Street, Glasgow, C.1.

=i |
' l"l UNITIES

BATTERY CHARGING PLANT

Y free

This unlquo Handbook
shows the easy way to
secure A M.I.C.E.
AMIMeoh!} AMI!!!:,
AMI.AE, 'AM.IW.T. -
AM.IRE, and stmylar qualifica-
tlone. WE GUAR.ANT!:E—" NO PASS—NO
FPEE.” Details are given of over 150 Diploma
Courses in all branches of Civil, Mech., Elec.,
Motor, Aero, Radio and Televis:on Bn.-
gnneering, Building, Government Employ-
ment, etc. Write for this enlightening Handbook
to-day FREE and post free.

British Institute of Engineering Techsology,
409, Shakespeare House, 17, 18, 19, Stratford PL, W.1

R\

PAGES

2-\’01.’1‘ } amp. charger, 8/6; 1 amp.,12/6; 2 amps,

18/6; 6-volt 1 amp., 15/ (,omplete in steel
cases, metal rectifiers : just, plug -in,—Brighton Radlo
Servlce, 34, Middle Street, Brighton.

OABINETS

ANUFACTURERS’ surplus cabinets for Radio-

grams. Radio sets and Loudspeakers. Large

and varied stock. Imspection invited, or send par-

ticulars of your requirements, with measurements of

chassis, Photos sent for selection. (No catalogue.)

—H. L. Smith & Co., Ltd., 287-289, Edgware Road,
London, W.2. (Pad. 5891.)

EARN EXTRA MONEY by hkmg out the M.P.R. 12

Wat! A.C. Amnplifier;
Dances, Bogials, ete. Complete with Plve\alves, 10in. P.M. Spea-
ker, and Volume Con-
trol. Will reproduce
Gramophone recordings
at full band strength,
Ready for connecting to
pick-up or Microphone,
Price  £7/7/0 31' 18/-

monthly.
models from 45/-. Pull particulars from M.P.

. Eleotrical Co.,|

252, Vietoria Road, Ram[ord, Essex,

“EXIT " seranaton

AMAZING RADIO GADGET. CUTS
ouT UNWANTED STATIONS.
No mure
once.”

No lozs of signal strength.
No tiresome adjustments,
Does away with aerial it required.
SPECIAL 1/6 EACH
TRIAL OFFER POST FREE
* EXIT,” 11, New Station
Street, Leeds, 1.

ADVERTISEMENT INDEX

* three programmes at

Page

Automaln: Coit Winder & Ele*lncnl Equipment
Co. =, " Cover iii
Bennet Co“egc Ltd EE e .. 181
British Institute ot anmeermg chhnolog'y ..Cover iii
British Mechanical onduchons. Lid. ot .. 180
British Tel evulon Supplies, L " - .. 175
Bulgin, A, F. F_ . £ .+« Cover iii
Eletlmdlx Rudlol . . .o . Lo 182
Em::son Tclrphoncs le = % . 20 1186
* Exit 8o & = Cover iii
Foyles 3 3 .. 180

Londnn Rudlo Sup Iy Co a 5 ot
Electrical CP 3 v Coveriii
M:C-nhy Radio, Ltd. & o e Cover iii
New Times Sales Co. - - S .. 165
Peto-Scott Co,, Lad. .. .. .e . L 173
Premier Supply Stores o - " .. 184
Telegraph Condenser 77
ungeram Electric Lamp Works (Great anmn) Lid. X
ver it
Wingrove & Rogers .. 176

TUITION
3 R T l "—established 1920—still lead. Get
«d, free particulars latest Radio and

Tele\'i.slon conrses : postal and private—Radio
Training Institute, 40a, Ihrl’s Court Road, London.

SITUATIONS VACANT

\ ANTED—ambitious young men to prepare for

well-paid posts in TELEVISION, the great
eareer of the future., Apply for free booklet {rom
BRITISH INSTITUTE OF ENGINLERING TECH-
NOLOGY, 18P, Stratford Place, W.1.

MlSOELLANEOUS

EWNES TOURIST ATLAS of Great Britain and
Route Guide.” Edited by John Bartholomew
& Son, Ltd., 120 pages of fully-coloured contour maps
for the whole of England, Scotland, lIreland and
Channel Istands, with Index ‘to the pnnclpul Motoring
and Creling centres and distances, 2¢. 6d. from all
Booksellers. —George Newnes, Lt.d Tower House,
Southampton Strect, Strand, Londou, w.c2.

HE OUTLINE OF WIRELESS,” by Ralph

Stranger. Fifth Edition, 8s, 6d. net.—This

book, which covers the subject from A to Z, is to be

recommended to all who desire to master the theory

of Modern Wireless, At all Booksellers and Newsagents.

—George-Ncwnes, Ltd., Tower House, Southampton
8treet, Strand, London, W.C.2.

FREE ADVICE BUREAU

COUPON

This coupon is available until May 7th,
1938, and must accompany all Querics and
Wrinkles.
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PRACTICAL AND AMATEUR WIRELESS iii

Quickly and zecurately all faults in your set are
revealed by the D.C. AvoMinor. No more guessing!
No calculations | Here's a radio_test-bench in a
single instrument—13 meters in One. The
AvoMinor gives direct readings of current, voltage
and resistance . . . milliamp ranges sufficient for
testing all valves and apparatus; Volts for L.T.,
rid Bias, Mains
and Eliminator tests :
Ohms ranges for all re-
sistance tests. [In case
with leads, testing
prods, crocodile clips
and instruction booklet,

CURRENT
9= ¢ millamps
00— 3
0130

VOLTAGE
C— 6volts
o— 12

0—120

01,200,000 .
03 mqohnu

BRITISH MADE

5
The D.C.

AVOMINOR

-~
Deferred terms if desired.
W rite for descriptive pamphlet : —
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.
Winder House, Douglas Strest, Londan, S.W.1.phanc; Victorio 34047

MCCARTHY: !

A new 4-\Wave Battery Receiver, price g guineas
complete with valves, with exceptionally lively
performance, unusual waveband coverage, and
satisfying output. 7 stages, 19 separately
tuned circnits. Circuit comprises: R/F am-’
plifier ; triode-hexode frequency.changer with
separate oscillator :: I1.F, amplifier: double
diode-triode detector, A.V.C. and L.F. amplifier :
double pentodc qunescent output valve. Wave-
ranges:. 12.8-33, 28-80, 190-550, 1,000-2,000
metres.
Full technical details, catalogue, easy tesms on
application.

M CARTHY RADIO Lo

44a, Westbourne Grove, London, W.2,

e Teluphene : B er 3201{2.
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‘A DIGEST OF
THE MONTH'S
BEST READING

VERY: month, in
convenient pocket
size, GALAXY gathers
together the cream of
the contents of many
magazines and periodicals
—the most  striking
stories, articles and
humour. i

In No. |, just out,
you will find contribu-
tions on a wide variety
of subjects, specially
selected by the Editor
for one reason and one
reason only—that they
are of exceptional
interest.

You will find
GALAXY emin-
ently satisfying.
For busy men and
women who wish
to make the most
of their limited
reading time
GALAXY is
ideal. Buy No. |
to-day and
enjoy for the
modest
price of éd.
a digest of
the month’s
best reading
— you will
not be dis-
appointed.

L 2
MONTHLY
Of all Newsagents and Book- IN THE POPULAR

s;lallsbozlb% ﬂoslcﬂii frhom
the Publisher, g (4
Pearson, Ltd., Tower H’nus!:‘,.. P o c K E T s l z E
Southampton Street, Strand,

ondon, W.C.2,

C. Arthur Pearson, Ltd.
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