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=F REE == JSCOVERER SHORT-WAVE S.G.3

Simply mld 3d. in Stamps,
PETO-SCOTT DISCOVERER {S.W. RECEIVER, as used by the J. H, Martin Arctic &k 3 4
PEroMTiE s“‘"{;‘”‘“ Book. 35 pages iro- | Expedition. Combines all the advaptages of lliugn eiiciency, 8.6, amplification, vith l'fsl;r”lee Or Yours for
ity of operation. mplete Kit for building, in seale arton wi 8,
Construclional asticles for buildiog 2-, 8- andq L'Vart inelading Valves and Cobineb. - Every Kl inclades o FREE Fail-size Blueprint o
e8. T

4-valve Short-wave Sets, including the Discoverer and FREE co

py 0f PETO-SCOTT SHORT-WAVE BOOK, as described on left. Complete
gl?“a r::td :ng md“‘g:’: mn“x,s“h A’"Al'ls:‘;l" dr f"' Kit, with valves and cabinet, Cash or €,0.D,, Carriage Paid, £7/2/3, or 12 monthly pays 0.0.D., Qarr, Pd. ;:gnl‘é&onmé
o e o ooy % A detalled list | ments of 13/L, Additional Plug-in Coils to tuse 40-120 metres, 6/6. £4 10 O 8/3. 1
L { PETO-SCOTT CO, LTD. 77, CITY ROAD, LONDON, E.C.l.
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MODEL 357

Here is the new Cossor All- Electric
Melody Maksr—a remarkable 1934/5
model which represents the greatest
stride forward ever made in Kit design
in a single year.

It incorporates every worth-while de-
velopment —Variable-Mu S.G. Circuit
and New Super Selective Low-Loss Coils
give a remarkable degree of selectivity.
An H.F. Pentode D:tector provides extra
amplification. Its Moving Coil Speaker
gives reproduction of a remarkable high
quality. For all-round performance this
new Cossor Melody Maker far excels
any of its famous predecessors. Send at
once for full particulars—use the coupon.

SPECIFICATION

Complete Kit of parts for assembling the
Cossor All-Electric Melody Maker 3:7 as
illustrated, including four Cossor Valves, viz.:
Variable-Mu Screened Grid, HF. Screened
Pentode Detector, Power Output and Heavy
Duty Rectifier. Fully Screened Super-Selec-
tive Low-Loss Coils, Combined OnjOff
Wavelength and Gramophone Switch,
Cossor Mains Transformer, pressed all-metal
chass’s and all the parts necessary for simple
home assembly. Handsomely finished cabinet
18" x 14" x 93" Energised Moving Coil
Speaker, terminals for Gramophone Pick-up,
Plug and Socket for extension loud speaker.
For A.C. Maizs cnly 2001250 (adjustable)
40/100 cycles.

£6-19.0

Hire Purchase Terms: 20{- Deposit and 10 monthly
payrients of 16/-.

SEND COUPON FOR
FULL DETAILS

Ihe NEW
COSSOR all-elecdtric

MEIODY
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VARIABLE-MU S.G. CIRCUIT

H.F. PENTODE DETECTOR

MOVING COIL LOUDSPEAKER

e e —— e e o gy
To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5

Please send me free of charge. full details of the new Cossor All-Electric
Melody Maker Model 357.
Name ...

Address ................

357 vrac spms.
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ROUND the WORLD o

For Cricket Enthusiasts

N the evening of August 11 Henry

Grierson, of Northampton, who, by
the way, was the B.B.C’s first Rugby
commentator, will glve his impressions of
the first day’s play in the Trent Bridge
match—Australia v. Notts. He gave an
eye-witness account of the Australians’
match against Leicestershire early in the
season, and his interview of Valentine
Jupp at the microphone will also be
recalled by listeners who are ericket
enthusiasts.

Band Music

BAND programmes including the reliy
of the Welsh Guards Band, Major
Harris conducting, from the Arboretum,
Derby, ?n August 7, and Cresswell Colliery
Band (from a Mldlar)d Regional studio),
David Aspinall conducting, will take place
on August 10.

West Regional Items
RELAY will be taken of the opening
ccremony of the Royal National
Eisteddfod from Neath on August 6, for
West Regional listeners. The Eisteddfod
Choir will sing a chorus specially written
for the Ncath Festival—namely, * Can yr
Eisteddfod ” (“ The Eisteddfod Song”),
composed by Mathew Davies, words by
Wil Ifan. The speakers taking part include
D. M. Evans Bevan, J.P. (Chalrman of the
Eisteddfod), E. J. Hopes (Mayor of Neath
and Vice-Chairman of the Eisteddfod),
Philip Thomas, J.P. (Chairman of the
Executive Committee), and the Archdruid
Gwili. Many members of the Gorsedd will
be present.

Singing Competitions

August 10th, a relay will be taken

N
O from the P'wﬂlon of the concert in
which the winners in the soprano, mezzo-
soprano, contralto, tenor, baritone and bass
solo competitions will sing. Adjudicators
will sit in judgment upon their singing at
that concert and will award a special medal.
The rest of the concert will be devoted to
the works of Welsh composers and listeners
will hear a number of first performances.
The items include solo, chorus and orches-
tral works and a relay will be taken for
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West Regional, National and Empire
listeners. A talk from a studio for West
Regional listeners will also be given by an
Overseas visitor to the Eisteddfod.

Country or Seaside

EST REGIONAL listeners will have a
choice on Bank Holiday of enter-
tainment from the country or from the
seaside. “‘From the Country " presents
Ringers’ Day at Trowbridge in the company
of A. G. Street. Last autumn the bells of
the Parish Church of Trowbridge ceased

ra—

MAKE A NOTE OF IT!

Olympia Radio Show

Thursday, Aug. 16th to Saturday,
Aug. 25th, 11 a.m. to 10 p.m.

‘TwoSpecial Enlarged Numbers
of

Practical
Wireless

The Leading Wireless Weekly

August 18th issue

COMPLETE GUIDE TO THE SHOW
A Forecast of the Exhibits, in i
At-a-Glance form with a guide to 2
the show Alphabetically arranged

August 25th issue
STAND-TO-STAND SHOW REPORT

A comprehensive report on each
exhibit by our Technical Stalff.

Order These Issues Now!
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rmmng ; the old bearing had worn and the
ringers said they could not ring them any
more, 80 a town’s committee was formed and
the money was raised not only to have the
ten bells recast, but to increase the number
of bells from ten to twelve, which gives
Trowbridge the honour of having the only
twelve-bell peal in the diocese “of Sarum

WIRELESS

and one of the few twelve bell-peals in the
country cast as one family. The second of
the Bank Holiday diversions comes from
the seaside when Simrose and Watney, Ltd.,

’| present ‘“ The Black Notes,” relayed from

the Cosy Nook Theatre,” Newquay.

Ice-cream News
A “ HOLIDAY HUSTLE” talk about
the ice-cream business will be
broadcast to North Regional listeners on
August 4 by Mr. J. Laurance Brown, a Sales
Manager. The “season” so far as Mr.
Brown is concerned, lasts from Easter to
September ; during that period his organ-
ization employs 1,100 cyclists in the North-
ern area, extending from Sheffield to
Newcastle. Inthe winter many of these have
to find other jobs. Curiously Mr. Brown’s
first job was in a brick-works in Scotland.

“ A Bucket of Brass”
HAT “all that glitters is not gold ”
will be shown when Edwin Lewis'’s
comedy sketch “ A Bucket of Brass” is
broadcast to the North Region on August
4th. In this, the fourth of the * Conversa-
tions in Owdham,” listeners will be able to
study the reactions of Polly Ann Blenkinsop.
(played by Mary Eastwood) to a legacy left
her by an uncle, and to enjoy the philosophic
reflections of Mrs. Bill Brown (played by
Lucia Rogers).

From Belfast
THE very appropriate date August 3rd
has been chosen for the broadcast’
of Roger McDougall’s play * The Thrush.”
The play deals with the subject of war and
is one that may be truly described as
* unusual.” Listeners may remember that
a revue by thls young author entitled
¢ April Foolery ” was produced in the Bel-
fast studio some time ago.

Sporting Events
LSTER abounds in sporting cvents
which provide eye-witnesses with
exciting material for their accounts to
listeners. Next on the list is the Lisburn
and District Grass Track Motor Cycle
Championships. This event takes place on
the Maze racecourse and an eye-witness
account will be given on August 4th,
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Broadcast Dramas
ADIO drama for the autumn will
include Old Bannerman, by Eden
Phillpotts ; Nelson, by Jean Bartlett ; and
Ivanoff, by Tchekov. Charles Dickens’s
Oliver Tunst will be given in December, as
well as The Great Adventure, by Arnold
Bennett. Wuthering Heights, by Emily
Bronté, and that favourite old melodrama,
Maria Marten, or the Murder at the Red
Barn, which drew several generations of
playgoers to the Elephant and Castle Theatre
during Tod Slaughter’s régime, will be
heard at an earlicr date. Autumn Shake-
speare plays are Measure for Measure,
Hamlet, and Cymbeline,

« Wild Decembers *

'HIS is the title of Clemence Dane’s

tragically pathetic story about the

Bronté family, which is in the Regional
programme for August 7th ; while National
programme listeners are to hear it on
August 8th. The play was last broadeast in
January this year, when Gordon Gildard
was producer ; next month, Howard Rose
is to act as producer. =
Vienna Phiitharmonic Orchestra

'HIS famous orchestra will be con-

ducted by Toscanini when their

concert is relayed from the Festspielbaus,
Salzburg, to National programme listeners
on August 23rd. The concert will consist of
Symphony in D major (Mozart), Variations
on a Theme of Haydn (Brahms), and Sym-
phony in A, No. 7 (Beethoven). The relay
will be carried out in co-operation with the
Austrian Broadeasting Company.

Promenade Concerts
ALL forty-nine Promenade Concerts are
to be broadcast from Queen’s Hall
this year, as usual. The first concert takes
place on August 11th, and will be heard on
the National wavelength. Other ¢ Proms ”
for National programme listeners during the
month are those of August 13th, 15th, 18th,
20th, 22nd, 24th, 28th, and 30th, and they
include such eminent soloists as Maggie
Teyte, Conchita Supervia, Mary Jarred,
Isobel Baillie, Elsie Suddaby, Gladys Cole,
Dennis Noble, Solomon, Harold Williams,
Keith Falkner, Joseph Fatrington, Heddle
Nash, Antonio Brosa, and Sir Walford
Davies. Regionals’ share of the August
series will be on August 14th, 16th, 17th,
21st, 23rd, 25th, 27th, 29th, and 31st, and
among the distinguished soloists then to be
heard are May Blyth, Katharine Goodson,
May Harrison, Beatrice Harrison, Dora
Labbette, and Miriam Licette ; also Percy
Heming, Arthur Cranmer, Roy Henderson,
Clifford Curzon, Frank Titterton, Albert
Sammons, Percy Manchester, and Howard-
Jones,

«Wild Violets”
THE Drury Lane success, Wild Violets,
is to be broadcast on August 2nd
{National) and 3rd (Regional). This musi-
cal comedy operetta by Bruno Hardt-
Warden, with music by Robert Stolz, has
heen adapted for broadcasting from the
Fnglish version of the play by Hassard
short, Desmond Carter, and Reginald
Purdell. A notable cast will include
Bernard Clifton (Paul Hoffmann), Frank
Drew (Otto Bergman), Viola Compton
Madame Hoffman), Jack Clewes (Erik
schmidt), Vivien Lambelet (Lena), Jack
Forbes Williams (Carl Hoffman), and

. the south, such as

1 in the autumn. The |
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ROUND the WORLD of WIRELESS (Continued)

! INTERESTING and TOPICAL |
0 PARAGRAPHS |
X

Frances Clare (Greta). The Revue Chorus
and B.B.C. Theatre Orchestra will be
conducted by Charles Prentice.

The Ridgeway Parade

ITH reference to many
inquiries, the
B.B.C. .announce
that Philip Ridge-
way is taking * The
Ridgeway Parade”
on tour for the third
year in succession,
starting at the end
of July. The
“ Parade > will visit
seaside resorts in

listeners’

Boscombe, West-
cliff, and Margate ;
then inland towns,
working north, and
will pay their first 8
visit to Ireland late

earliest date for a
return visit to the !
broadcasting studio
will be some time in
December.

Variety Shows at
Wireless Ex-
hibition

URING the

/  Wireless Ex-
hibition at Olympia, August 16th to 25th,
the B.B.C. is co-operating by putting on for
the promoters three variety shows a day,

SDIVE THIS!

PROBLEM No. 98.

Jarrold built a short-wave one-valve set in
which normal circuit arrangements were
incorporated. The ’phones were connected
direct in the anode ¢irenit, and consequently
he experienced much difficulty from hand-
capacity effects. He reasoned that the H.F
currents were passing through the ’phones
and thus into his body, and therefore as his
hands approached the tuning controls he fed
back these H.F. currents and thus upset the
tuning. He decided, therefore, to remove
the H.F. currents from the. ’phoues, and
accordingly inserted a fixed condenser (.001
mfd.) in each ’'phone lead. Wheu he again
tested the recciver he could get no signals at
all, and the set only functioned again when the
condensers were removed. Why ,was this?
Threg books will be awarded for the first threc
corréet solutions opened. Address your
envelopes to The Editor, PRACTICAL WIRE-
LEsS, Geo. Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2. Mark your
envelopes Problem No. 88, and post to reach
heg«; not later than the first post August 6th,
1934,

Solution to Problem No. 97.

When Gregory .wired his seven-pin valve-holder he
mistook the conncctions which were shown. These
gave a view of the base of a valve scen from above,
and as he worked below his valve-holder, which was
of the chassis type, he reversed all connections.

The following three readers satisfactorily solved
Problem No. 96, and books have accordingly been
forwarded to them : :

W. G. Moflat, 420, Mathieson Street, Glasgow, C.5.

‘W. Gordon-Harris, Junr., Mar-Ren-Dor, Upper Sca
Road, Bexhill.

J. Hall, Station Boad, Yate, Nr. Bristol.

August 4th, 1934

some of which will be broadcast, starting
with the first on August 16th, which will
be included in the National programme.
The theatre -itself will be even larger than
that of last year. The B.B.C. will also
be doing the amplification for the various
stands, as in previous years, as well as the
amplification in the auditorium &nd the
theatre. The B.B.C. Dance Orchestra,
directed by Henry Hall, will be the main

MUSIC LIGHTENS THE TASK

A cook on a cross-Channel steamer listening to a ** His Master's Voice Yi
Superhet A.V.C. Portable Grand whilst preparing the midday meadl.

attraction of the shows. Unfortunately a
number of regular broadcasting artists,
whom listeners might expect to see a
Radiolympia, will not be available this
year owing to other engagements.

Cabaret Entertainment from Strat-
ford-on-Avon
URING the evening of August 6th
Orlando and his Band will give a
cabaret entertainment from the Welcombe
Hotel, Stratford-upon-Avon, a stately
‘house on the Welcombe Estate, once the
property of the late Sir George Trevelyan.
Orlando succeeded Henry Hall in charge
of the music at ‘the L.M.S. hotels, after
five years at the Embassy Club, London.
The band for the cabaret contains no
brass; the music will be of the sweet and
melodious type, not ““ hot.”” Band vocalists
include Pat Hyde, Dennis Bland, and
The Three Saxes; and at each of the
broadcasts—three have been arranged so
far—guest artists will provide a surprise
item.

Talk for Swimmers
ON August 7th Midland Regional
listeners. will hear a talk entitled
‘“ Mainly for Swimmers,” given by Percival
H. -Hardidge, president of the Midland
Swimming Association last year and
now Education and Coaching Secretary
(Honorary) for that body. He is in his
tenth year as president of the Birmingham
Association of Swimming Clubs, and is a
national water-polo referee. Mr. Hardidge
was a boy of nine when he won his first
club championship, beating a giant of six

foot six in height.
(Continued on page 558)
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PROGRESS IN

A Brief Resumé of the Stages Through Which the Development of the Tuning

URING the past year great progress
has been made in the development
of the valve, and also in the design

of other components used in the construc-
tion of a complete broadcast receiver, but
the tuning indicator has not changed to a
very great extent. It is obvious “that as
a receiver is capable of tuning to a number
of different stations it is essential that some
form of indicator be provided to enable the
operator to identify the setting of the
tuning control and thus enable him fo
know to- which station he is tuned. It
might be stated, therefore, that this part
of the operating mechanism is the most
vital, and it would appear that more
attention should be paid to its design and
operation.

An ea;ly condenser fitted with a plain scale
and pointer.

The Earliest Indicator

In the very early days of wireless receiver
construction a plain operating shaft was
fitted to the principal condenser, and to the
‘end of this a small ebonite knob was
screwed. Attached at right angles to the
shaft was a short arm of metal, flattened
at the tip to provide a narrow pointer, and
the control panel over which this rotated
was engraved with a semi-circular scale.
For convenience this scale was generally
marked with the degrees of a half circle,
namely from 0 to 180.

In view of the very few stations which
could be reccived, this formed quite a
suitable identification method, but it is
obvious that as the pointer is some distance
above the panel an error of quite appreci-
able dimensions can creep in, due to the
fact that the eye may be placed to the right
or left of the pointer. This is known as
a “ parallax > error, and is avoided in
testing instruments which use a similar
type of pointer by fitting a mirror surface
on the actual dial. To obtain an accurate
reading the reflection of the pointer and the
pointer itself are viewed from such a
position that the two overlap. As more
stations became operative this defect
became noticeable and a new type of
indicator became necessary. It took the
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form of a dis¢
of ebonite,
about three
inches in
diameter,
with a bev-
elled edge.
On this were

1TU

marked the
degree mark-

ings, and a
line was en-
graved on
the panel to
enable -the
dial to be
rotated to a
given figure.
The dial could, how-
ever, be locked in any
position relative to
the condenser plates
themselves, and thus,

should &
the dial be removed at any
time, it became difficult to re-
attach it in its original relative position.

Station Calibrations

As time went on it became increasingly
evident that a mere set of numbers was
not adequate for the listener, and therefore
station names became customary. To
accommodate even a few names, the curved
dial was found cumbersome, and therefore
a straight strip of material was used to
carry the names, and various ingenious
schemes were devised to enable a pointer
to move across the straight dial. This type
of dial is probably the most popular at the
present time, and our cover this week
carries two commercial examples of this
type of dial. Generally speaking the
pointer is not attached to the rotating
condenser spindle, but is operated on a
separate mecchanism, either through cam
drives or by means of cords. The HM.V,
instrument, which has a medium wave
scale on one side and a long wave scale
on the other, employs a length of cord
running over pulleys, and has the small
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A rolating ebonite dial with fixed pointer and magnifier.
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A straight-line scale fitted with an ingenious
mechanism controlling the pointer.

travelling pointer clamped to the cord.
It is thus a simple matter to re-set the
pointer after dismantling, as it only
becomes necessary to tune to a station and
clamp the pointer to the cord. Both
pointers move at the same time, but only
one scale is illuminated at a time, the
illumination being controlled by the wave-
change switch. This avoids another defect
of the average tuning scale, namely, the
actual range which is being covered. One
scheme which has been tried with success
is the provision of red and green lights
behind the scale and the printing of the
station names in those two colours. The
wave-change switch operates the lights and
so provides a ready indication as to the
range, in some cases the light preventing the
reading of the names on the opposite
range. Whilst this straight-line type of
dial is very successful and fairly neat in
appearance, it still leaves the receiver with
the appearance of some scientific instrument
or laboratory type
of apparatus and pre-
vents the complete
apparatus from
taking its place as
an article of furniture
in keeping with other
domestic furnishings.

Clock-Type Dials
Where the receiver
is of the small con-
solette type the
general appearance
of the receiver is not
unlike that of a clock,
and therefore one or
two manufacturers
have introduced a
tuning dial taking
the shape of 2
(Continued overleaf)
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TUNING DIALS
(Continued from previous page)

clock-face of modern design. The two
wave-range scales are marked round the
face and two pointers are arranged in
the form of clock hands, thus providing a
very ready indication which may be said

- to be ideal from the point of view of the

average listener. The whole face is visible,
and therefore it is a simple matter to
observe quickly in which direction the
control has to be moved to sclect any
desired station. This cannot be said of
some types of scale  which have been
designed, and on our cover we also include
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one such “ obscured” pattern. A small
hole is cut in the cabinet front and a power-
ful magnifying lens is fitted to this. Behind
the lens is the rotating scale, engraved with
the names of the stations, and this has the
merit of removing any possibility of doubt
as to which station is being received. The
lens magnifies the printing and avoids the
necessity of peering close at a scale and
also ensures that the condenser setting is
exactly correct, as the moving pointer
is dispensed with.  The only drawback to
this device is, as mentioned earlier, that
the listener is in some doubt, untilthoroughly
accustomed to the receiver, as to which way
to turn the control to tune to a certain

~A£gusfﬂh, 1994

station. There is still great scope for
designers to introduce a dial “which will
remove the scientific appearance from the
receiver and enable it to be built more in
L keeping with the furnishings and yet
avoid the defects above mentioned. Visitors
to last year’s Radio Exhibition will remem-
ber the Marconi exhibit wherein one
called out the name of the station it
was desired to hear, and the receiver
automatically tuned itself to the correct
point. This is rather a futuristic
hape, but . no doubt some equally
simple device will be introduced before
long to assist in operating the broadcast

receiver.

AUTOMATIC TONE

An Experimental Circuit Designed to Provide an Automatic. Control of the Tone of Reproduction. By-* LAMBDA "

E often become accustomed to
the sounds we hear and this is
particularly true of radio re-

ceivers. The reproduction we obtain from
our set is beyond reproach, so we think.
In our opinion the performance is excellent,
but it is only after comparison with other
high-quality receivers that its excellent,
quality or defects become really apparent.
In many cases we are disappointed with the
results of this comparison, and we are
naturally anxious to obtain more realistic
reproduction.

Many receivers aré fitted with a tone-
control device which in some cases operates
by cutting the higher frequencies. A
mellow tone may be obtained by this
method, but it certainly does not approach
realism in reproduction. v

Automatic tone control is being devised
to maintain high quality on the localstation,
only operating on the distant station
where it also acts as an interference noise
suppressor. So far as the writer is’aware,
this system has not been employed in
receivers manufactured in this country,
but it offers possibilities, and constructors
may be interested in the circuit described
which offers scope for experiment.

Before the introduction of A.V.C. all
volume controls were manual, and it was
not until the introduction of the variable |
mu valve that the possibility of a really
satisfactory A.V.C. system was considered
practicable.

In the earlier types of receivers employ-
ing a screcn-grid valve, the volume control
was usually arranged to precede the first
H.F. stage, being employed in either the
grid circuit of the valve or in parallel with
the first tuned circuit. By these methods
the input to the first valve was reduced.
Now that the diode is being widely used as
a detector valve, the pre-H.F. system of
volume control has been superseded.

It is not advisable to reduce the input
to the diode below a certain limit, as it
would then cease to function as a linear
rectifier and distortion would result.
Now although a large input is necessary, it
may result in overloading the first low-
frequency valve, consequently producing
distortion. In these circumstances, there-
fore, the logical position for the manual
control is in the grid circuit of the low-
frequency valve. With a valve such as
the double-diode-triode, the volume con-
trol would be in the grid circuit of the
valve, which,to all intents and purposes,
is the first low-frequency stage.

The Circuit Described’

The automatic tone control circuit is
the outcome of A.V.C. circuits and
depends upon automatic volume control
for its operation. The cireuit arrangement
shown below illustrates a double-diode-
triode for A.V.C. and a wvariable mu
valve for automatic tone control. Con-
nected to the negative end of the diode

CONTROL

nected across the output circuit of the
diode, and this capacity will increase with
a decrease in signal. When a strong signal
i8 received the total capacity is the capacity
of the condenser C plus the inter-electrode
capacity of the tone control value. This
total capacity is about average for the
diode load resistance shunt, so that there
i8 no apparent atterfuation of thc fre-
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Pictorial and theoretical circuits combining

AV.C. and A.T.C.

load resistance R; is the control grid of
the variable mu valve, and this resistancealso
provides the A.V.C. bias. . Now between
the anode and control grid of the variable
mu valve is a small capacity of about
0.0001 mfd.

The functioning of the tone control
depends upon the fact that the input of a
variable mu valve will vary with its
mutual conductance, which is governed by
its grid-plate capacity. In the circuit
shown this capacity is supplemented by
an additional fixed capacity connected
in parallel with the valve capacity, i.e.,
between grid and plate. By this method a
relatively large capacity can be obtained,
for we know that the resultant capacity of
two condensers connected in parallel is
equal to the sum of the two individual
eapacities.

Thus we have a variable capacity con-

quency band in this part of the ecircuit.
The high frequency, ‘however, may be
attenuated in recciving a weak signal. In
this case the static value of the capacity
will increase very considerably, although
quite a moderate value of fixed capacity

has been used.
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All About the

HE modern superheterodyne receiver
resembles very little its earlier
prototype of about ten years ago.

Although the fundamental principle re-
mains the same, the process of evolution
has been so rapid that there is no comparison
between a modern superbet and one of the
early types; either in quality of repro-
duction, performance, and last but not
by any means least, the initial cost. For
some years the superhet appeared to be
moribund, but with the introduction of
the screen grid valve, it showed signs of
recovery. As a matter of fact, the revival
was extremely rapid so that at the present !
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REQUENCY CHANGERS

Latest Valves and Circuits for Superhet Receivers.

a considerable number of receivers em-
ploying a separate oscillator valve, and
it is quite possible ‘that for some types of
superhet receivers it may still find favour.

Some Examples

Let us examine the circuit in Fig. 1.
This shows the first detector and oscillator
of the * Premier Super,” which was des-
cribed in Pracrica. WIRELESS, Septem-
ber 30th, 1933. Here we have a screen grid
first detector, and a triode oscillator valve.
The locally-generated oscillations are fed
into the anode circuit of the first detector.
This is a very cfficient arrangement, and at

the time that it
l HT+

0sC

|

was designed was

probably the best
IET arrangement for
i a superhet of this
’q type.

With a mains
receiver one of
the most satis-
factory mcthods
of coupling the
oscillator to the
first detector is

ling, a separate
. coupling winding
being provided on

1
L

time it has become one of the most popular
types of receiver. It can safely be said that
the progress in valve design has been
‘primarily responsible for the remarkable
recovery of the superhet. Ganged tuning
condensers and matched coils have also
played their part in making the superhet
a universal set. There has been a gradual
diminution in the number of valves em-
ployed and it is highly probable that at
the forthcoming Radio XExhibition at
Olympia three-valve superhets will be
in evidence; the four-valve receiver is
already quite common.

G

Multi-electrode Valves

What has made this type of set possible ?
Valves! Not more, but less! A lesser
number, but greater efficiency.

The principle of employing one valve to
do two jobs has previously been utilised,
with more or less success, in the frequency-
changing process of a superhet. Various
attempts have been made to.combine the
function ' of local oscillator and first de-
tector in one valve. We have had the bi-grid
valve, which was fairly satisfactory, but it
had a low mutual conductance and con-
sequently its efficiency was not very high.

All the present frequency changing
systems might be classified into two head-
ings :—

(1) Those which employ a separate triode
oscillator valve and use as an anode bend
first detector, either a screen grid or variable
mu valve.

(2) Circuits in which we employ some
form of single valve frequency changers.

Perhaps in the near future the single
valve frequency changer will become

i
‘L’_ F:g 1.—First detecior and oscillator of the
Premier

universal, but at the present time we have

the oscillator coil.

This system
functions  quite
satisfactorily,
but where economy in valves is desired,
the single valve frequency changer has been
introduced. There are now single valve
frequency changers available which are
quite satisfactory, and the latest types are
really efficient.

The H.F. Pentode

If . the H.F. pentode be substituted for
an ordinary screen grid valve in a receiver
there should be some improvements in
sensitivity. The impedance of the H.F.
pentode is much greater than that of the
tetrode and consequently, if it is desired

P

Super

HT+

100y

i
1 nm:: | | |qu'

Fig. 3.—The pentagrid single-
valve frequency changer.

by cathode coup-

HT+

= =

Fig. 2—The frequency changer circuil of the
Luxus A.C. Super.

to increase the sensitivity to any great
extent, the dynamic resistance of the tuned
circuit must be increased. In other words,
the advantage to be obtained from an
H.F. pentode can only be realized by
employing really efficient tuned circuits.
This valve has been employed fairly suc-
cessfully as a single valve frequency
changer particularly in mains receivers ; a
circuit cmploying it was the * Luxus
A.C. Super,” described in PRACTICAL
WIRELESS, October 14th, 1933. One of the
advantages of employing this valve as a
frequency changer was that cathode
coupling could be employed.

This allows a simplification of the
oscillator coil as the additional eoupling
winding can be dispensed with, the reaction
winding being placed in series with the
cathode circuit of the valve. One of the

(Continued overleaf)

MR

—>AV.C. +

Fig. 4—Circuit arrangemenl of the
triode pentode oscillator valve.
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advantages of the valve is that larger
voltage swings are possible than with the
screen grid valve. However, it still suffers
from the one disability that all preceding
frequency changers have suffered from,
and that is it could not be used in A.V.C,
circuits, as a satisfactory variation of the
grid bias was not possible.

The Pentagrid

Here at last was a valve really designed
to do its job. Designed for a specific
purpose—as a single valve frequency
changer. The theoretical circuit is shown
in Fig. 3. Actually it consists of two

valves, a tetrode and a triode oscillator

contained in one glass envelope. Mixing
occurs within the valve. First of all we
have the oscillator portion consisting of
cathode, grid and the oscillator anode.
This portion is screened from the tetrode
position by the first screening grid. The
cathode is common to both oscillator and
first detector, but as a matter of fact, the
cathode for the tetrode portion consists of
a cloud of electrons which are located
between the first screening grid and the
detector control grid. Next, we have
the tetrode portion consisting of the control
grid, second screening grid and the anode ;
these electrodes constitute an ordinary
variable mu screen grid valve.

Apart from the other advantages of this
valve, the tetrode portion has variable
" mu characteristics, consequently automatic
volume control is capable of being applied
to it.

A unique feature of this valve is that
coupling occurs within the valve itself,
therefore, the difficulties associated with the

injection of the local oscillations into the

. first detector when a separate oscillator

valve is employed are avoided.

Conversion Conductance

A new technique appears to be develop-
ing in connection with single valve frequency
changers ; greater attention is now being
paid to their design. For instance, it is
now being realized that for really satis-
factory operation a specially designed
oscillator coil should be employed in order
that the optimum heterodyne voltage may
be obtained over the whole of the tuning
scale. In addition to the usual valve data
manufacturers are now supplying informa-
tion concerning the conversion conductance
of single valve frequency changers. As this
is an innovation it may be worth while to
explain briefly what is meant.

First of all we know that the mutual
conductance of a valve is a measure of its
efficiency and is the ratio of the charge of
anode current with charge of grid voltage,
the anode voltage remaining constant.
As an example, if there was a charge of
4 volts in the grid of the valve and the
anode current varied from 3 to 5 milliamps,
the mutual conductance in this case would
be 0.5 m.a. per volt. This is arrived at by
dividing the change in anode -current,
namely, 2 m.a. by the change in'grid voltage
which is 4 volts. This gives 0.5, which is
an indication of the valve’s slope or
goodness.

Conversion conductance is somewhat
analogous to mutual conductance. In
this case, we ascertain the amplification
of the intermediate frequency component
of the anode current in microamps—not
milliamps—and divide by the signal input

August 4ih, 1934

in volts. The resulting figure expresses
the efficiency of the valve as a frequency
changer, and is termed conversion con-
ductance. It has also been ascertained
that maximum signal strength and greater
efficiency are obtained when a certain fixed
value of oscillator voltage is applied between
grid and cathode of the first detector.

The Triode Pentode

The triode pentode frequency changing
valve operating in conjunction with a well
designed oscillator coil appears to have
many advantages.

This is one of the latest type of valve for
use in superhet receivers. As its name
implies, it consists of a pentode triode
valve combined within one glass envelope.
The oscillator portion possesses a high
mutual conductance, enabling anode circuit
tuning to be employed with a corsequent
reduction in harmonics, and the pentode
has variable mu characteristics and con-
sequently, as with the pentagrid valve,
A.V.C. is possible.

Circuit details of the valve are shown
in Fig. 4. In series with the grid of the
oscillator portion is a 1,000-ohm resistance ;
this is employed to reduce oscillator
harmeonics.

The resistance R and Condenser C are
employed in order to keep the heterodyne
voltage constant over both wave bands.

You will observe that the decoupling of
the anode and screening grid are taken to
cathode instead of, as is usual, to earth.
It should not be taken direct to earth, other-
wise oscillation frequency feed back will
occur. Several manufactirers are pro-

viding valves of this type and in one
instance, a battery version is available,

Useful Tips

HOLDING a key against the centre pole-
piece. of an energized moving-coil

speaker will tell whether the coil is O.K.

and it is getting its magnetizing currcnt.

One can start testing a sete ither from the
speaker inwards or from the detector anode
outwards, but it usnally saves time to work
from the speaker inwards, because getting
at the detector circuit of other parts of the
low frequency may involve the removal of
the chassis which may not be neccessary, if,
for instance, the loud-speaker is the only
cause of the trouble. .

A brief examination will show where
an audible signal can be heard, and it
is worth remembering. that where high
voltages are concerned, such as in the
anode circuit of the pentode, it is usually
only necessary to put one tag of the head-
phones on to the circuit to hear a signal.
Signals, too, can be heard, for instance,
across the primary of a transformer without
necessarily cutting wires; always avoid
cutting a wire in any set if possible ; it is far
better to unsolder at an existing soldered
joint.

Working back from the loud-speaker we
have the coil of the loud-speaker, primary
winding and secondary winding of the
transformer, across which signals can be
heard, although they will be very faint on
the coil side. If no signals are heard across
the primary winding, but have been located
in the detector-anode circuit, it is almost
certain that the trouble is somewhere in the
pentode circuit, but if signals are heard
ucross the primary winding, it doesn’t
necessarily mean that the primary winding
is all right. When, if the head-phones are
put across the primary winding, there is a
very loud bang in the ’phones, a burnt-out
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winding is suggested, and its continuity and
resistance checked up.
There will also be some sparks flying,

especially i the modern type of one-and- |

a-half-watt output valves. Working back
again an audible test can be made between
tke grid and cathode or grid and filament of
the output valve, if nothing is heard in the

" anodé circuit of the valve and something

is heard in the grid circuit of the valve, and
80 on.

Use a High-Bias Voltage
It is always worth while to spend
a little time making adjustments to

LEARN TO

SWIM

by SID G. HEDGES

T}HS admirable little booklet by Mr. Sid
. Hedges, the well-known authority
on swimming, will prove equally valuable
to the novice and the more proficient
swimmer., It is illustrated with excep-
tionally clear diagrams and covers every
impertant aspect of the sport from first
bathing hints and water games
to the more intricate
strokes and dives.
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