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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

B T T e T R TR R DT

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 |

ON OTHER PAGES
Page
Auto-Tune Units .. .. 63
Stability in Radio Receivers 64
Short-Wave Section 65
On Your Wavelength 67
Transmitting Topics 69
Readers’ Wrinkles . . sp 71
Tuning and Operating the
¢ Sprite ”” Three. . 3 S 22
Cossor Teledial Receiver .. 74
Auto-Frequency Control .. 76
Practical Television 78
Readers’ Letters 80
Queries and Engquiries 83

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

PRACTICAL AND AMATEUR WIRELESS

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
i

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.
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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)
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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
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" 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 Alexand