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ADDING A VALVE :

. MAKING COIL FORMERS }§
WIRING EFFICIENCY f
THE DOUBLE-DIODE- |
TRIODE i

OPERATING THE BETA |
FOUR Etc., Etc.

HEAYBERD MAINS TRANSFORMER

AGAIN — EXCLUSIVELY SPECIFIED' For the ‘A.C. Twin’

Send for 36 paga Handbook to: 10, FINSBURY ST., LONDON, E.C.2.
MGNARCH OF THE MAINS. Write name in margin and send, with 3d. stamps—NOW!
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- TROUBLE?

You may think “Why should 1 trouble to buy a Utility Bakelite
Condenser when I can get a dozen others all the same.” But there
is as much difference between a good and bad bakelite condenser as
between chalk and cheese. We believe that a bakelite econdenser
justifies care in design and in constructien, that it should be accurately
rated, that H.F. losses should be kept as low as possiblee. We may
be wrong, but a check is easily applied; substitute a Utility for the
bakelite condenser you are using for reaction control. We feel sure
that you will prove that we are right.

Coupled with the famous Utility disc dial, the condenser costs 4’6
in the following sizes:— .0002, .0003, .0005. The condenser can be
purchased separately for 2'-.

If your dealer cannot supply write direct to :—

WILKINS & WRIGHT LIMITED
Utility Works, Hollyhead Road, Birmingham

London Agent: E. R. Morton, Ltd., 22 Bartlett’s Buildings, Hotborn Circus, E.C.4

BAKELITE
CONDENSER

Belmont

[STRONGLY THE VALVE oF THE MOMENT!

RECOMMENDED IR IERELA2S B

by experts for the most

efficient obtainable.
Lewcos Radio

Radio :
Pass Filter (Ref.
B.P.F/R) is
| Components = e M AC. TWIN
_ sbecified by the PRICE £2:18: 6
designer for the ““A.C. Twin’" described in SMITH'S CABINETS LTD.

THE LONDON ELECTRIC ‘WIRE COMPANY-AND SMITHSALIMITED. 3
CHURCH ROAD - LEYTON- LONDON E.I0 _ SMITHCRAFT’

Innumerable specifications of Lewcos Components
the year indicate that these renowned units

are recognised as the most modern and

form even the most indifferent

ﬁt receivers into instruments of

outstanding bri"iance “SMITHCR AFT,‘—

this issue.

THE
BRITISH

§ All ragio jourpals agree that “ Class B Ampli- Price

fication fs s great and revolutionary development, e
tince this new valve gives tremendons volume and
good gquality for imsignificant expenditure of
H.T. Send direct to the makers for a British
362 “CLAS3 B Valve with full instruce -
tions—you will be delighted with tbe mar- &=

velious results oblained. POST FREE
If you also require a *“driver” valve, send
for the British 362 “ P.2,”” price 4/-, post free.

SET AT |

NEGLIGIBLE '\ For full list of British 352 FULLY GUARAN.
CURRENT \\ TEED VALVES sce our advt. on page iii
DRAIN. \ of cover.

Cash with order. Cheques and P.Q.'s must be crossed and made payable to
Tte 362 RADIO YALVE Co., Ltd. (Dept. W.T), 415, Mare St., Hatkney, London, E.8,

successful sets of

Components trans-

LYRIC CABINETS

Exclusively
A Lewcos Band J‘P(lelt’(/ fﬂ?‘ the

18-20 HERTFORD RD., N.1 AN EXAMPEE'OF
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IGRANIC T.24.B

TRANSFORMER SPECIFIED

ForR THE A.C. Tm

I do not know what the life of a transformer is supposed to be, bul

this one has been in constant use for 7 years and has given about

10,000 hours’ actual performance and is still going strong.”
J.A.L., Liverpool. Extract from letter.

Through long experience of wireless
coastruction, Igranic have evolved the
perfect general purpose transformer
—specified to-day for the A.C. Twin.
The Igranic T.24.B Transformer repro-
duces over the whoie scale of musical
frequencies. Ratios 3-1 and 3.1,
Price only 5/6.

Write to-day for fully-illustrated Catalogiia
No. J.1248 of complete new range of Igrasic
Quality Components.

granic Electric Co., Ltd,,
149, Queen Victoria Street, London, E.C.4.

IGRANIC COMPONENTS WILL |

By Appo!

your
radio
info a

BE THE MAKING OF YOUR SET &

Parseyees of
Electric” Lawpy

iniment

(envert

Manufattavers
. roryors
of Electvis Lamps
By Arpongment

The B.T.H. Pick-up
has, since pick-ups
werefirstused, always

been acknowledged as

the finest obtalnable.

The ‘‘Minor” model is

a worthy representative

>~ - of the latest B.T.H. range.

It is fitted in a highly finished

5 tone-arm moulding. A volume con-

trol of the correct value is incorporated in

the tone-arm pillar. It is supplled complete
with rest and fixing screws. For the con-
noisseur in radiogram reproduction, the

“‘Senior": model is ideal. It is finished

Florentine bronze and supplied complete

with separate volume control.

The Edison Swan Electric Co. Ltd.
155 Charing Cross Rd., London, W.C.2
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\\:I-TH FOUR VALVES Constructor

196t

UNIQUE SAFETY FUSE PLUG

No harmfully powerful current

can possibly flow from your
s N mains 0 your A.C. Sky-
scraper, The special safety
fuse-plog completely prosecis
you by introducing a small
valve fuse into each lead,

ALL-BLECTRIC RADIO. SELF CONSTRUC.
i , SELF CONSTRUC- : a8
TED. Here for the first time.is a8 complete fOUR MATCHED HlGH POWERVAI.VES
A]l-éﬁams Kit ft;r th’e Home Constructor which X

Is at once completely practical and completely . E
safe. You build the ‘¢ All-Electric Skyscraper * g:&;,lvo;;y.':rl:::r - Ry
yourself, and by a few hours of fascinating ;‘;’&ch °“’.°;1 and ‘i"u““: i
home construction you will have a powerful IR oot yow e A ntmosk
receiver, complete with every modern reception range. utmost fidelity ot
device—bringing- you in every receivable EEVENECliony

station at full moving-coil volume. ™

fhe ‘¢ All-Electric Skysceaper ** works from A.C. Mains. It is a self-contained re-
ceiver, with provision for Mains Aerial. You simply plug in and switch on. Unique
to this A.C. ¢ Skyscraper »* is the special Safety Power Unit and Safety Fuse Plug
giving the fullest possible protection, and making this the first really SAFE A.C. Con-
structor’s Kit, AS SAFE TO HANDLE AS A BATTERY SET ! Lissen have published
a beautitul and practical coloured Chart yvhi_ch gives you plans and photographs and g Lo e

exhaustive descriptions of every single point in the construction, operation and enjoy- ] : 'DETAILED.
ment of this receiver. Matched Valves. Pentode Output. Variable Mu Screened Grid J

H.F. Stage. Drives Moving Coil Speaker at full volume. Metal Chassis. One Dial Tun-
ing. Ganged Reaction, and Volume Control. Walaunt Consolette Cabinet which you
assemble yourself and so save money. Power Pack an integral part of ihe chassis.
Heavily insulated Mains Lead. Every refinement of the most expensive All Mains
Receiver is incorporated in the All-Eleciric ‘¢ Skyscraper >—and SUCCESS IS CER-
TAIN WHEN YOU FOLLOW THE GREAT LISSEN CHART.

QObtainable from all Lissen Dealers at the following prices :

“ All-Electric A.C. Skyscraper” Chassis Kit, complete
with Power Unit, 4 Matched Valves and Mains Lead
with special Power Unit and Safety Fuse Plug.
Price £7 19s. &d. i ) -
“ All-Electric A.C. Skyscraper” Kit, as above, including
valves, with Table Model Walnut Cabinet. Price

£8 15s. Od. } i
“ All-Electric A.C. Skyscraper ” Kit, 'as above, including
valves and with Walnut Consolette Cabinet, as illus-
trated, and full power MOVING COIL LOUDSPEAKER.
Price £10 12s. €d.

MOST
MPLETE

EVER

To LISSEN LTD., Publicily Dept., Islewoith.
Please send me FREE ¢opy of tze Chati of ¢ AllElectiic Satety A.C.
Skyscraper.”
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" ROUND #he WORLD of WIRELESS

Good News for Battery-Set Users

CELL that will hold its charge for a

longer period has been the dream of
accumulator experts for years past. At
last that desirable goal has been realized
by the introduction of the new Edison
* Extralife ’ accumulator. In developing
the new cell, Ediswan have made use of a
new principle. It is called by’ them
*“ balanced capacity.” By special designing
of the plates, an exact electrical balance
is maintained between the positive and
negative elements of the cell. This
has the effect, not only of conserving

former. While this circuit undoubtedly
gives excellent results we wonder how
many listeners realize the danger of using
such an arrangement. Should the detector-
valve heater suddenly break, which it
must at some time, the following set of
events takes place. The anode current,
which was passing through the choke to
the valve, suddenly stops, with the result
that the magnetic field round the choke
suddenly collapses, which sets up an
abnormal voltage across it, say, 10 volts.

New German Interval Signal
O conmtinemorate the Potsdam cele-
brations in connection with the
re-opening of the German Reichstag on
March 21st Jast, the Konigs Wusterhausen
(Deutschlandsender) has adopted as an
interval signal the first bars of the patriotic
hymn, Ueb’ tmmer Treuw und Redlichkeit,
played on the carillon of the Potsdam
Garrison Church. As the sounds are
reproduced by a musical box of the barrel-
organ type, they do not sound like bells
but closely approximate the tones of
a piano.

A h "-’-’-o-'6-0-o-'»-}-3-';-’0-'0-'3-"-¢r
filfl‘e c}%m;%e, buf] A, proég;lgu:ig etrsZ i ! Radio Luxembourg and Istanbul
e o e cell, even un adv
conditions. A range of these trouble- l!' HAVE YOUR COPIES OF ! MANY readers have becen puzzled
saving accumulators has recently been ¢ VOLUME 1 OF [ ] by a call from the super-power
placed on the market at the same i o 99 § Luxembourg station,” which has led
prices as ordinary accumulators. ¢ “PRACTICAL WIRELESS‘ !' them to believe that they were also
- . 9 BOUND!? L' hearing a broadcast from Istanbul
Two Stations for Christmas Island (] et | si (Constantinople) on a neighbouring
HE value of wireless communica- 2 s Wwavelength (1,200 m.). There should
tions to highly-developed countries ¢ i ] no confusion between these two
has been so widely demonstrated in 'I SPECI AL iy  transmitters; the announcement given
recent ycars, during which a wvast I3 |§ in a feminine voice is not Ici Radio
network of radio telephone and tele- ¥ 8 Istambul, but Ici Radio Luxembourg—
graph services has been established f" EINDING OFFER i the last ’word being pronounced Lix-
between ?raﬁticallylda-llhthe pringipql ‘pi! Ii: am-boor. The Turkish studio does not
n:lt;lons o the z;)r A c?:l’ pa-rla oxn; i ON P AGE 200 A possess a woman announcer.

Sviréeszngg%sc;lateg cgllx)lemunitzéls ‘ilsele(s)s l= I! Hungary’s Seven Transmitters
menpleeiocp o mike evloxts Wl ERT MK e ey 2
modern wireless apparatus has attained ,i SOMETHING ENTIRELY : few months in the Hungarian broad-
a degree of efficiency and reliability, i3 § casting system which now comprises
gﬁn;bineg. Wit::{l simp]icity 1of olr):rat!;igf, § NEW IN LIGHTWEIGHT i %ugetwo;‘k of seven statxo_ns.b Tl&c
at renders it an essential part of the 2 ol apest main programme is broad-
equipment of any settlement that is !!‘ CLASS B PORTABLES ! cast through the Lakihegy 18.5 kilo-
outside the world’s established com- f&’s_‘.ﬂ” 5 0o s 0 0 5 € b o s o ame ool VAUD transmitter on 550.5 metres, and

munications systems.

A typical example of such a com:
munity, and the utility of wireless to its
members, is the small British settlement on
Christmas Island, in the Indian Ocean.
Christmas Island lies some 800 miles south
of Singapore and 1,000 miles north-west of
the Australian continent. It is served by
no cables, and it is far from the regular
shipping routes.

Without wireless, its inhabitants would
be isolated from contact with the outside
world, except through the medium of
trading ships.

Pentode Output Stage
HERE are a number of circuits about
showing a pentode output stage
coupled by means of a choke fed trans-

Assuming a 3 to 1 transformer, this 10 volts
will become 30 across the secondary.
Allowing the pentode moderate magnifi-
cation of 40, the 30 volts will become
1,200 volts between anode and cathode of
the pentode. Granted this voltage will
only be present for an infinitesimal part
of a second, it is often long enough to
blow every condenser in the power pack.
To prevent such an unhappy occurrence,
a resistance should be connected across the
choke. The value may be anything
between 50,000 and 200,000, and will not
alter the quality of reception if the value
i8 chosen with some regard to the inductance
of the choke.

also through three 1} kilowatt relays
installed at Magyarovar, Pees and
Miskole which work on a common wave-
length £(209.8 metres). In addition, the
same wireless entertainments are taken by
Nyiregyhaza (6.25 kilowatts) on 267.2
metres. An alternative programme for the
Hungarian capital is now transmittcd
through the old Csepel station on 840
metres, with a power of 3 kilowatts. For
experimental purposes only tests are made
with a small mobile plant at Craciunelu on
2,000 metres.

A Royal Birthday Broadecast

O celebrate the birthday anniversary
of Princess Juliana of Holland on
April 30th, a special . programme will be
broadcast by the A.V.R.O. association
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through Hxlvcrsum station on 296.1 metresw
on May 1st. As this date in previous years
was always conceded to the V.A.R.A.
Socialist Clubs for their Labour Day wire-
less entertainments, these celebrations will
be postponed to the following week.

Atlantic Ice .Patrol

OLLOWING the sinking of the s.s.
Titanic, on her maiden trip in April,

1912, when she collided with an lceberg,
the United States coastguard
service instituted a regular ice-
berg patrol in the North Atlan-
tic. As the movement of these
bergs from the Polar regions has
.already begun, special vessels
from New York and Norfolk are
already patrolling the inter-
national shipping routes to locate
the icebergs, the positions of
which are wirelessed at regular
intervals throughout the day
and night.

The Strasbourg German Pro-
grammes
TT STRASBOURG since its
installation has always
broadcast in both French and
German in view of the mixed
population in the Alsace pro-
vince. In wview of the fact that
complaints by listeners are made
regarding anti-French propa-
ganda put out by the neighbour-
ing German stations, the author-
ities are oonsxdenng a sugges-
tion to make Radio Strasbourg
an all-French studio, and to cut
out German entertainments and
announcements,

Listen to West Regional
'HE new West Regional transmitter at
Washford Cross is now ready to
operate and listeners may hear the station
testing from April 24th, when from that date
it will be on the air daily between 11.10
and 11.50 a.m. The B.B.C. also proposes
to broadcast the late dance music through
this station. The wavelength is the one at
present used by Cardiff, namely, 309.9
metres.

The Awakening of the Orient
CO LETE re-organization of the French
broa,dca.stmg system in Northern
Africa is to take place during the next
eighteen months. Radio Algiers will be
completely rebuilt in order to house'a 75-
kilowatt transmitter and a 60-kilowatt
plant will also be installed at Tunis. Radio
Maroc (Rabat) may also see its energy
considerably increased by next autumn
and plans have been drawn up for the
erection of two further relay stations.
‘According to -reports, work on an official
Egyptian transmitter at Cairo is making
good progress and a second station may be
built at Alexandria. Even Jerusalem in
the near future will broadcast wireless pro-
grammes, with a short-wave relay trans-
mitter at Tel-Aviv, to make the enter-
tainments available to the New World.

Bringing the Orient to Italy

IN order to give listeners an impression
of ‘native life in the Italian-African

Colonies, the E.ILA.R. intends to relay

runping commentaries from the native

The Columbia

“souks ” in Tripolitania. A well-known

INTERESTING and TOPICAL
PARAGRAPHS

(e

journalist and two radio engineers have
been sent to the capital, Tripoli, to study
ways and means. The relays would pro-
bably be carried out by short-wave trans-
mission to Rome and then re-broadcast
over the Italian net.

HOW IT IS DONE!

{Old Komintern) transmitter according to
‘a regular time schedule as under:—
From 8.0-9.0 p.m. B.S.T, in Germam,
on Sundays, Mondays, Thursdays and
Saturdays; from 10.0-11.0 p.m., in Dutch,
on Fridays; and between 8. 0—90 p.m. on
Tuesdays ; from 10.0-11.0 p.m. on Thurs-
days and Saturdays in Swedish ; in Spanish
(Sundays) ; Magyar (Tuesdays) andi in Czech
(Wednesda.ys and Fridays). Moreover
foreign talks are also transmitted by theo
Trades’ Union station in English
on Monday, Wednesday, Friday,

from inside the cinema.

The Moscow Foreign Broadcast§

N 1,000 metres (300 ke/s) and 50 metres
(6,000 kec/s) broadcasts in foreign
languages are carried out by the Moscow

SDIVE THIS

Problem No. 31.

A rather peciliar fault had developed in
Smith’s three-valve set. This employed a
grid leak rectifier, resistance-coupled to the
next valve which was in turn transformer-
coupled to the output valve. When the set
was switched on it gave good signals for about
one minute and then the strength fell to about
one-third of normal, at which it would remain
constant for the rest of the evening. When
however Smith was looking for the fault and
testing the soldered joints he snddenly touched
the grid terminal of the second valve and
signals were immediately restored to full
strength. What was wrong with the set?
Three books will be awarded for the first
three correct solutions opened. Address your
solutions to The Editor, PRACTICAL, WIRELESS,
Geo. Newnecs, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2, and mark your
envelopes “ Problem No. 31.” Do not enclose
any other correspondence with your solution.

SOLUTION TO PROBLEM No. 30.

Blackman should have inserted the 8.G. valve into the
detector socket (Ignoring the anode connection), and
connected the aertal, via a small fixed condenser, to the
junction of coil, tnmng cond and grid cond
The following three readers received books in connectlon
with Problem No. 2!

A. Feakins, 37, Rosebery Road, Brixton Hill,
S.W.2; M. H. Hayton, 11, Park View, Harton,
South Shields; W/O L. H. Mectz, Fighting Area
H.Q., R.A.¥., Uxbridge.

-van at Marble Arch recording an organ recital

" Saturday and Sunday, and in
French on Tuesday, Thursday
and Saturday, between 9.0 and
11.0 pm. BST. These aro
also relayed on the short-wave
transmitter working on 46.6
metres.

Man-Made - Statics ?

USTRIAN papers report
that in order to prevent
German listeners from hearing
the Polish broadcasts, the Ger-
man authorities have deliber-
ately jammed the Warsaw
. transmissions. Interference on
the Moscow wavelength is also
said to be due to the same
cause. Similar complaints have
been levelled against Italy by
the Jugo Slavian studios and in
particular by - Ljubljana, of
which the transmissions on
several occasions were destined
for the Trentino districts. Al

quiet on the ether front!

The Monte Ceneri Tests
WING to an unforeseen
* technical hitch” the
first broadcasts to be carried out by the
new Tessin station on 680 metres may be
postponed for another three weeks. The
wavelength has been temporarily adopted
and may be changed for a more favour-
able channel at a later date.

Regular Night Programme from Zeesen
AS already stated in these columns, DJC,

Zeesen, 18 now carrying out a mghtly
broadcast bctween 1.0 and 3.0 a.m., BS.T.,
on 49.83 m. (6,020 ke/s). This specia,l trans-
mission is destined to German residents in
North and South America and in order to
favour reception beam aerials will be used.
The station will no longer act as a short-
wave relay for Berlin or other German
studios, but will put out original programimes
of special overseas interest.

The Ether -Controllers
lN addition to the special station 'desig-
nated by the International Union of
Broadcasters to check the wavelengths of
all European transmitters, there exist
other * listening posts” acting for indi-
vidual States, such as Tatsfield (England),
the Telegrafen Technisches Reichsamt
(Berlin), Csepel (Hungary), Mojauk
(U.SS.R.); Sesto Calende (Italy), Noiseau
(France) and recently-opened radio labova-
“tories at Madrid, Warsaw and: Stockholm.
Officials appointed for the purpose measure
the transmissions at regular intervals during
the broadcasts with a view to assisting the
transmitters to maintain their allotted
positions in the waveband.
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ADDING A VALVE TO

If You are Thinking of Altering Your
Receiver to Include Another Valve
You Should First Read This Article.
It Tells You When the Alteration
Would be Advisable and Gives the
Pros and Cons of the Various Possible
Arrangements.

HI+2

r-( \‘l_‘l.‘)“ "

similar to L.F. amplification. However, it
differs from the latter in that it is able to
increase the range of the set. This is due,
solely to the imperfections of the detector.

DECOUPLING CONOR. I MFO.

Fig. |.—Adding an uncwuned H.F. stage.
Heavy lines indicate the new parts required.

OMETIMES the home constructor pos-
sessing a two-valve or three-valve set
feels he could do with a little more

“ punch,” or with rather -greater range.
Must he scrap his present receiver, he asks,
and make or buy a more powerful one,-or
can he add another valve to it and thus
achieve -the desired result without any
great additional expense ?

The answer to such a question de-
pends on a variety of things. Perhaps
the most important is the type of set.
If it is a commercial receiver it is
usually practically impossible to alter
it ; but if it is home-constructed it
may be possible. The amount of space
available “will probably bc the decid-
ing factor.

H.F.or LF.?

The first thing to decide is whether the
valve is to be an H.F. or L.F. amplifier.
Broadly speaking, adding a screen-grid
valve will give increased selectivity and
greater range, while an L.F. valve will
increase the yolume.

Fig. 6.—One way of adding a valve is 1o
connect it in push-pull with the existing output
valve. The lay-out for such an arrangement

™
.
YOUR SET |

courLinG
CONDENSER

3-POINT WAVE-LNANSE SWITCN

Fig. 2—Circuit showing how to add an S.G.
valve.

An L.F. valve on the other hand cannot do
more than amplify what the detectcr
provides it with.

¥rom the foregoing it is easy to see in
what circumstances the addition of a choke-
coupled or untuned stage of H.F. ampli-
fication would be desirable. Briefly, it
would be usecful where the selectivity is
already quite sufficient, but where the
sensitivity is poor. Such conditions
might be found where a small indoor
aerial was in use, or where the re-
ceiver was situated many miles from
the nearest broadeasting station. One
fact which recommends its use with
a short aerial is that it gives better
amplification on the long waves, thus
compensating for the naturally poor
response of such an aerial on the upper
wave-band. Other strong points in its
favour are its cheapness and simplicity—
no extra coils or condensers are necessary
and thus no extra tuning is involved.

o AAMA

is shown here.

Wt
The average
detector is un-
responsive to
very weak in-
puts. This
means that
weak or distant
transmissions
provide only

N
POWER

1

@0 LT+

—OHT+

VYV

'

the most feeble
rectified out-
puts, while
powerful sta-
tions give. signals out of all - proportion

L

- ol
e Fig. 3.—A typical two-valve circuil. o

Before dealing with the practical side of

Fis. 4—How a third valve might be added
to the two-valver of Fig. 3,

the problem it will be just as well to have a
look at the theory of the thing and find
out the pros and cons of the two possible
arrangements, for needless to say, there
are many subsidiary points which need
consideration.

Taking the question of H.F. ampli-
fication first, we find that there are
two possible ways of coupling the ad-
ditional valve. An H.F. choke can be
used as in Fig. 1, or an extra tuncd
circuit as in Fig. 2.

Increasing Sensitivity

The first method is the simplest, but
suffers from the drawback that it does
not increase selectivity. In fact, owing
to the increase in sensitivity the
selectivity may appear to be actually
‘worse than without it, since both the

louder. The screen-grid valve in Fig. 1
being placed before the detector amplifies
the feeble H.F. currents set up by the
distant stations so that they are made
powerful enough to be properly- rectified.

JQ000 0
A
V'V

wanted and any unwanted stations are
amplified alike. In this respect it is

F;'g. 5—~Circuit for pentodes in push-pull,

Adding a Tuned H.F, Stage
Owing to the great power of the local
stations, it is not often that the selectivity
of a set is more than sufficient. It is
usually the reverse, and it is here that the
addition of a stage of tuncd H.F. ampli-
fication is useful. The circuit is shown

==0 #7+3 in Fig. 2. The thin lines represent the
©OHL*2  original circuit, and the heavy ones

i the additional part.
The advantages arc as follows:
0 ¢. 5. First, there is the increase in selec-
tivity. This is due to the extra tuned
f circuit. Each additional tuned circuit
| = % in- a receiver provides an additional
; barrier against the unwanted stations.
l'“ I' Next, there is the increase in sensitivity.
A Thislis:i greafer than with theuchoke
coupled arrangement, especially on

©®—o0 ¢.7+  the medium waves.

OLr-#1- Efleets of an Extra L.F. Valve

Now for L.F. amplification.

(Conitinued overleaf.)

This is
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TUNING
CONDENSERS

B DIVIDING SCREEN
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Fig. 7—How to arrange the lay-out
when adding an S.G. valve to a carru
receiver.

{Continued from previous page.)

undoubtedly the best method of increasing
the volume from the loud-speaker. It will
not increase the selectivity for the reasons
already mentioned, nor will it mean a great
increase in the volume of the very weak
stations, but it will certainly add plenty of
‘“ punch ” to all others. The extra parts
necessary to make the conversion are
comparatively cheap and do not require a
lot of extra room, or any special positioning
or screening as with H.F. amplification.
This means that in quite a large
number of cases the same panel gz
and baseboard can be used by
altering slightly the position of
the present components to ac-
commodate an extra valve
and transformer, and possibly
a decoupling condenser.

Now let us take one or two
examples of typical receivers
and see how and where the
extra valve should be added.
First of all there is the popu-
lar two-valver, consisting of
det. and power valve, or pen-
tode. If it has a power valve,
undoubtedly the cheapest con-
vergion is to add an additional
resistance-coupled stage between the
detector and the output valve. The
extra parts required will be an anode
resistance of about 100,000 ohms, a
.01 coupling condenser, a } or 1 meg.
grid leak, a valve holder, and an L.F. type
valve. The original circuit is shown in
Fig. 3 and the conversion in Fig. 4. The
heavy lines represent the new part of the
circuit.

The Extra Valve in Push-Pull

Adding a valve in this way although
cheap to fix up, and unlikely to introduce
any howls or other unforeseen accompani-
ments, has its limitations. It will increase
the volume from all stations, but it must
be remembered that the maximum volume
depends on the capacity of the last valve.
If the transmission from the local station
already loads this to the limit, the addition
of an intermediate valve will ‘not increase
the volume beyond this limit but will
merely overload the last valve. Therefore,
if it is more power from the local which is
required, not only must an intermediate
valve be added but the output valve must
be replaced by one capable of handling
more power. Of course, if it is found with
a two-valve set that the output valve is
more than fully loaded by the local trans-
missions, and it is desired *to increase its
power handling so that the full volume
may be turned on without fear of distortion,
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then the best way to add another

valve is to conmnect it in push-pull

with the amtput valve. Adding a

valve in this way, unlike the method
shown in Fig. 4, will not give any
increage int the volume of the weak
and medium ‘powered transmissions
but will allow full volume to- be
- obtained from the local station for
a very modest consumption of H.T.
current. Instead of having to keep
the volume of the local throttled
down to avoid distortion it will now
be possible to turn it right up. When
adding a valve in push-pull it must,
of course, be identical with the one
at present in the set and with which
it will be used. The circuit in the
case of two pentodes is shown
in Fig. 5, while a view of the .usual
lay-out showing the disposition of
the input transformer and the output
choke is given in Fig. 6.

Incidentally, where the output valve of
a two-valve set of the det. and 1 L.F. type
is a pentode, the push-pull arrangement
is the only practical way of adding an
additional L.F. valve, since to interpose an
additional ‘stage between the detector

ARERIAL

and the pentode would almost certainly
overload the latter.

How to Get More Stations
Many users of two-valve sets find the
volume quite sufficient for domestic purposes,

but desire an increase in range. They wish

- to receive a few ** foreigners ” at full loud-
' speaker strength.

In this case
the only possible solution is to
add a tuned screen-grid stage.
Without doubt this will mean
a larger panel and baseboard to
accommodate the extra valve,
coil, tuning condenser and choke,
etc. Fig. 2 shows the cir- e

cuit, with the additional
part in heavy lines. Fig. 7
shows how the high-fre-
quency end of the receiver |
should be arranged. The
new baseboard and panel
should be long enough to
accommodate another tun-
ing condenser and tuning coil each of
the same make and type as the ones
already employed. It will be noticed that
a single metal screen is erected between
the two coils and condensers, so as.to

B Fig. 9.—Type of home-built receiver to
¥ which a third valve could be added with-

out much trouble or expense.

completely separate HTHE
the two tuned cir-
cuits. This screen is,
of course, earthed.
The coils should both
be the same distance
from either side of
the screen. In the
case of two-inch coils,
this should prefer-
ably be not less than
2in. The screen-grid
valve, which should
be metallised, is
placed on the aerial
coil side of the screen.
If the wave-changing
with the particular coils used is carried
out by shorting the long-wave turns,
then a single three-point switch will suffice
to operate both coils.

Of course, if the original coil in the set is
of the screened type, then another similar
one should be purchased and the dividing
screen will be unnecessary, also they may be
placed as close together as desired.

A Simple Way of Adding an H.F. Valve
If increased sensitivity is only required,
then the untuned H.F. stage already referred
to will no doubt fill all needs. This arrange-
ment is very easy to fix up, but there aro
one or two practical points which should be
noted if the best results are to be obtained.
Firstly the S.G. valve should be metallised.
Secondly, the H.F. choke must be one
intended for use with screen-grid valves and
should either be placed well away from
the tuning coil or else screened from it.
Thirdly, the voltage on the screening-grid
will need to be only about 30 volts. Being
rather critical it’ is best to use a
potentiometer control, unless the H.T.
can be tapped at intervals of not
more than three volts round
3 about the 30-volt mark. Fourth-
y ly, it is usually better to take
d the reaction from the plate of
the S.G. valve than from the
detector. Another method is
to take it from the screening
grid. A circuit using this
method is given in Fig. 8. It
is that employed by the Ferranti
Ca., Ltd., in one of their designs
and being the subject 6f a
patent must not, of course, be used on a
set intended for re-sale without their consent.

20000n

Fig. 8.—Reaction from
the screening grid.

Converting a Three-Valver to a ¢ Four *’
Wken it comes to adding another valve to
a three-valve set, the decision as to its
position depends chiefly on the ecircuit
{Continued on page 204.)

Fig.
receiver which does not lend itself to any
t.additions or alterations. :

10.~The compact type of commercial
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ONTROL of volume may be effected
in a dozen or more different ways,
but each system of control has its

'good and bad points. The reason for
\volume control is either to prevent over-
lloading in one of the valve stages, or to
permit the listener to vary the sound
emanating from the loud-speaker to suit
his own particular taste. In either case

i ——— AW

\'2

100000 70
| s00,000 Ohms

>

; Simple and effective means of
i obtaining it are briefly described
! in this article by J. B. SKETCH.

aeoe

when it is used in sets having ganged
circuits ; it will be found that when the
pre-set condenser is varied, it upsets the
ganging of the circuits and alters the
tuning of the set. It then becomes
necessary to retune the set slightly.

Control of High-frequency Amplification

The third form of volume control is
effected by varying the temperature of
the filament of the screen-grid valve by
inserting a variable resistance of about
20 or 30 ohms in the filament circuit of
the valve, Fig. 3. ‘When the tempera-
ture of the valve is lowered the sensitivity
of the valve is reduced, which in turn
reduces the high-frequency amplification
or stage gain. This type of control is

=

Fig..1—Control of volume by'poten-
tiometer in aerial-earth circuit.

volume may be controlled by limiting the
high-frequency signal input to the first
stage of the receiver or by adjusting the
degree 'of amplification in one of the high
or low-frequency stages.

Limiting High-frequency Signal Input

The high-frequency signal voltage applied
to the grid of the first valve, awhich is
usnally a screen-grid, may .be controlled
by the adjustment of a potentiometer
connected between the aerial and earth
as in Fig.
The

-

missions,
but it will
be found
that any
potentio -
meter
with a
value
ranging between 100,000 and 500,000 ohms
will be found quite satisfactory. Another
important point concerning this type of
volume control is, it is preferable to use a
wirewound potentiometer as the carbon or
other form of resistance element becomes

tFig. 2—Control of volume
by pre-set condenser in the
aerial circuit.

%
=

very erratic in operation after a certain

amount of use.

Control by Pre-set Condenser

The next form of volume control is
obtained by inserting a pre-set condenser
(.0001 mfd. max.) in the aerial input circuit,
in Fig. 2. This is a similar form of control
as the previous one (i.e., limiting H.F.
signal input), its disadvantage is noticeable

very fierce in operation and is not to be
recommended before other methods to
be described.

20 0r 30 Ohms

Fig.'3——ConlroI of high-frequency

amplification by filament control.

—_

Variation of Sereen Voltage

A system of control which possesses a
much smoother variation of volume is by
varying the voltage applied to the screen
of the screen-grid valve. The connections
for a battery set may be seen in Fig. 4,
and the mains set in Fig. 5. The constructor
will not encounter any difficulties with this
arrangement in general practice, but if too
big a voltage variation is used even this
type of control will produce its disad-
vantages,such as self oscillation,and possibly
become unstable in operation and produce

HT+

200000
ohms

‘—-__L:' Fig. 4—Smooth form of contr-l
v

variation of screen voliuge.

distortion.

This form of volume control
also varies the high-frequency amplification.

Control of Volume by Varlable Mu Valves

The most successful of all methods of
volume control is made possible by the use
of variable mu valves, which have only
been introduced within the past few years.
The method used is to vary the amount of
grid bias applied to the grid of the vari mu
valve.

100,000
Ohms

T -
Fig. 5—Variation of screen_voltage
mains connections.

The amount of variation is from 0-15
volts in the case of a battery set, and from
1.5-40 or 50 volts in the case of a mains
set. It may be well to insert here a brief
descriptionof the working of the variable
mu valve. The variable mu valve is a new
and special form of screen-grid valve. The
special feature of the valve is that it is
possible to vary its mutual conductance
{which in simpler terms means its amplifi-
cation). To vary the mutual conductance
of a valve we vary the grid bias applied to
its screen grid. If we wish the valve to
amplify to its maximum, we must redwzo

/

——
—
— -
v

50,000
Ohms
Fig. 6—Control of volume by baitery

variable mu valve.

the grid bias to nil or to a very low value.
As we gradually increase the value of the
grid bias applied to the valve, its amplifi-
cation is reduced until when the maximum
grid bias has been applied, no signals will
be heard from the receiver. The connec-
tions for the battery set will be seen in
Fig. 6. The value of the potentiometer is
about 50,000 ohms.

A.C. Variable Mu Valves !

The arrangement of the mains variable
mu volume control is a little more compli.
cated. It is to be seen in Fig. 7. It has
been stated that the amount of grid bias
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\Van'al?/e Bias
Resistance

=

Fig. 7—Connections for A.C. variable mu valve.

required for a mains variable mu is about
40 or 50 volts, thus it would be impracticable
to supply this from batteries as in the
battery arrangement of the variable mu.
The casiest method of obtaining this voltage
is to use automatic grid bias, by connecting
a resistance between the high tension
negative and the cathode of the variable mu
valve. The anode current of the valve
passes through this resistance and a voltage
drop is set wup across it, making the

Fig.10-—Special form of volume control,
? reaction conirolled by a resistance.
potential of the cathode higher than that
of the grid by the amount of the voltage
drop across the bias resistance.

To avoid grid current in the variable mu
valve it is essential not to lower the grid
bias voltage lower than 1.5 volts, and to do
this it is necessary to have the bias resistance
in two separate units, one of permanent
value calculated to allow the minimum
bias value (1.5 volts) and the other variable
to allow control above this limit. It is
difficult to give any definite values for

Fig. 8—Reaction form of volume

control,

af

these resistances as they vary with the
many characteristics of the various valve
makers. However, most valve makers
state on the opcrating slip the best values
to use.

| Control of Volume in Detector Stage

The simplest way of controlling volume
in this stage is by reaction. Only two
forms are shown (Figs. 8 and 9), as reaction
is not a good form of volume control, for if it

i
/50,000
! Ohr}s
F ]

Fig. 11—Volume controlled in the transformer
coupled stage by a potentiometer.

Ga.
Fig. 13—Control of input from pick-up by a
potentiometer.

—=E Fig. 9—Differential form of

- reaction control.
is improperly used it will oscillate and cause
interference and distortion.  Another

“method of volume control in the form of

reaction control is shown in Fig. 10. The
control is effected by variation of the
resistance R1. Both these forms of
reaction volume control are quite satis-
factory in operation and are only included
for the sake of completeness,

Control of Volume in Low-frequency Stages
One of the most common methods of

" yolume control in low-frequency stages is

MWW

4

/100,000
70 500,000

st o

GB

Fig. 12—The same method is used here as
in Fig.11. Resistance capacity stage.

shown in Fig. 11, which is a transformer
coupled stage. Control is effected by
variation of the potentiometer connected
across the low-frequency transformer, the
same idea being used in the resistance
capacity coupled stage in Fig. 12. In

-1 Fig. 13 the input from the gramophone

pick-up is controlled by the potentiometer
connected in parallel with the pick-up.

In all three cases the input to the grid of
the valve, thus effecting the amplification or
sba%: gain, is controlled by the potentio-
meter.

ELEVISION for the Amateur
Constructor, by H. J. Barton-

Chapple, Wk. Sck., B.Sc., elc. ;

125. 6d. net; Demy octavo; 234
pages. Sir Isaac Pitman and Sons,

Ltd., Parker Street, Kingsway, W.C.2.
Television, which is now on the threshold
of success, is a subject on which literature
is all too scanty. The author of ‘* Tele-
vision for the Amateur Constructor ”
has already covered the general principles,
the history, and the "development of tele-
vision in a companion volume entitled
¢ Television—To-day and To-morrow,”
which was recently reviewed in these
columns. The present volume is essentially
practical. The first chapter forms a brief
but complete introduction to the general
theory of television, but from that point the
author plunges straight away into the practi-
cal avenues of his subject. The cohesion

BOOKS RECEIVED

e Ty

of the chapters and the scheme of the book
may be gauged from the following list of
chapter headings :—

A Workshop in the Home ; The Vision
Wireless Receiver—H.F. and. Detective
Stages; The Importance of the L.F.
Side; Suggested Experimental Circuits ;
H. T. Power for Television; A Wireless
Set for Television Reception; Further

Practical Details of Wireless Apparatus |

for Television Reception; Building the
Television Apparatus; and Making Vision
Apparatus. The last chapter deals practi-
cally if prophetically with future develop-
ments. The extremely lucid apd simple
style adopted in the text is rendered

even more understandable by the generous
roportion of excellent illustrations in
half tone and’line which punctuate it at
almost every page. This is not a work
for the highbrow ; it gets down-to the level
of the man who wishes to build television
apparatus at small cost and with limited
mcome, and I can thoroughly recommend
it. A word of congratulation to the
publishers for the attractive manner in which
they have presented the book. It is
similar in size, style, and binding to
* Television—To-day and To-morrow.’”

ore-rong’
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A Practical Article Explaining the Various Causes of Interference and the Best Means

for Dealing With It.

WhisHe
/’/Ife'/;

HE modern wireless receiver, in con-
junction with a good moving-coil
speaker, is capable of giving eclear

and faithful reproduction of the broadcast,
with almost complete absence of back-
ground noise. Interference with reception
is unpleasant under any circumstances,
but when a high level of quality has been
attained, interference due to local dis-
turbances is still more annoying and
unpleasant, as the effect of the interference
seems to be accentuated by contrast with
the quality and clarity of the reception
obtained.

Interference may come from threo
sources—from the set itself or its associated
components, from natural static
charges known as atmospherics, and
from artificial static charges some-
times termed ‘‘ man-made statics.”
The latter may be divided into two
categories, distant and local.

At the present time, the prevention of
interference from natural atmospherics
provides an insoluble problem. Although
they are practically untuned, atmospherics
are usually found to be less troublesome
on the medium than on the long wave-
band. Fortunately, reception in this country
is not seriously marred by atmospheric
disturbances, this form of interference
being generally confined to short periods
during the summer months. A type of this
interference only experienced very occasion-
ally, is that set up by electrically charged
raindrops, falling on the aerial. This is
due to the rain having recently passed
through an electrically charged atmo-
spheric area and, on precipitation, carrying
with it small individual static charges.

Heterodyne Whistles

Distant interference is usually caused by
morse from broadly tuned transmitters, or
heterodyne whistles produced by stations’
carrier-waves overlapping each other.
The morse trouble can generally be removed
by sharper tuning of the receiver, but even
the sharpest tuning may not completely

Push

Fig.3.—A condenser
used to prevent inter-
ference from  the
contact breaker of an
electric bell.

cell
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be purchased as a complete unit,
and is best connected to the detector
circuit, so that the low-frequency
stages do not have to handle the
high notes unnecessarily. Fig. 1.
If, however, difficulty is experienced
in connecting it to the detector
circuit, it may be connected to the
output stage, in the speaker circuit,
Fig. 2. Heterodyne whistles are
usually more pronounced on moving-
coil speakers, owing to their

response to the upper register.

of course, to discover its cause or origin.
The aerial connection to the set should be
removed, and, if the trouble ceases or is

Fig. 2—The whistle
filter incorporated in
an output filter.

_Condensepr

Condensers

/ b
rﬁ ' 1
better
When persistent or recurring interference
exists, the first step in its elimination is,

output :
Valve — Whiste Filter:
“escacaon y'4

Figl.—Includinig

a whistle filter

] in the L.F. stage
before a coupling ! 5,095(6/”

device. L7~ : O
climinate the greatly reduced in intensity, it may
heterodyne Bell generally be taken for granted that the
whistle. It source of the trouble is outside the set.
can, however, / / The method of testing by temporarily
be fairly & | removing the aerial connection, is not as
effectually easy in the case of sets with built-in aerials,
cured by fitting and it is better to short circuit the frame
‘:0 whits}::le ﬁlt(;r aerial rather than disconnect it.
e set.

The filter can Tracking Internal Causes of Crackling Noises
If the trouble is found to be located
somewhere in the set, the best method for
its detection is by a process of climination.
That is, taking each circuit or com-

ponent in turn and testing for faults
in the usual way, beginning with
the H.T. battery if the recciver is
battery operated. Loose terminal con-
nections, badly soldered joints, . faulty
resistances, intermittent contacts between
the plates of a variable condenser, valve
legs making bad contact in their holders,
faulty switches (some push-pull types
are rather prone to give trouble), *“ burnt
out "’ low-frequency transformer winding,
or a defective grid leak, are possible sources
of crackling noises.

(Continued: overleaf.)
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Fig. 4. —An infer-

Supp/yMainS ference eliminator

connected across the supply mains.
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soldered, the surface of. both
the tube and the wire becomes

W e

oxidized and sometimes cor-
roded, which results in a high
resistance earth with consequent
losses. The lower the resistance
to earth the greater will be the
efficiency of the receiver.

- The earth tube or plate should
also, if possible, be placed in a
situation where it will be main-

Supply Mans

Fig. 5—To prevent interference from machi-
nery, etc., special chokes may be used as shown
here.

(Continued from page 181.)

Other possible causes of noise from within
the set are interaction between components
through bad layout, over-loaded mains
unit, or insufficient decoupling of the high-
tension feeds to the valves. Either of
thesc causes may result in what is known
as * motor-boating.” A run down H.T.
battery causing feed-back may also give
this trouble.  Motor-boating or low-:
frequency instability, is not usually difficult
to overcome. Microphonic noise is often
more difficult to cure owing to the difficulty
of definitely locating the cause, particularly
in the case of receivers with powerful
built-in specakers. The usual cause is
through lack of rigidity in the electrodes
of the detector valve. The sound waves
from the speaker impinging on_ thesc
electrodes sct up vibrations which produce
a singing noise in the speaker, which in
turn causes sympathetic vibration of the
valve electrodes, and 80 a cycle is established
which results in the building up of a ringing
volume of sound which eventually blots
out the programme.

Placing two rubber bands round the bulb
of the valve, or binding a jacket of cotton
wool round it by means of rubber bands
will often effect a cure. Caution is advised,
however, in using this method in the case
of mains valves, owing to temperature
rise which may cause scorching of the
cotton wool, and internal damage to the
valve due to overheating. It is sometimes
found necessary to mount each of the valves
on sponge rubber feet, or else to fit rubber
pads under that part of the receiver upon
which the valves are mounted. Micro-
phonic noises may also bhe produced by
‘other causes such as vibrating condenser
vanes, or cven the walls of the cabinet
containing the set may be the cause of the
trouble.

Defective Earths

A defective earth is a prolific source of
crackling in a receiver. If the earth lead
is a long one, interference may be caused
by induction in the wire from the house-
lighting mains, The lead should be care-
fully soldered to the earth tube, and not
just bound round it. Unless the wire is

tained in a -moist condition.
Recent tests carried out by
the Na,tior:ial Physical le:lll)
oratory, indicate that while
fa/',hdry soil is a poor conductor
of electricity, the conducting power-is in-
creased more than one thousand times when
water is added ‘in sufficient quantity to
bring the moisture content of the soil to the
equivalent of that usually found in normal
,garden soil.

Faulty House-lighting Fittings
Next in the order of interfering noises
to be considered are those which may come
from within the home itself. Faulty house-
lighting switches may cause trouble, and
this can be ascertained by operating each of
the switches in turn. If a faulty switch is
found it can be corrected by removing the
switch--cover, and
slightly closing the
switch contacts
with a wooden

serious high-frequency interference is ex-
perienced it may be necessary also to con-
nect chokes in series with each of the supply
mains leads, Fig. 5.

Interference from Electrical Equipment

Turning next to interference from external
sources, an opinion was recently expressed
in the technical Press to the effect thatf
owners of electrical equipment which caused
interference should not be called upon te
take any steps for its elimination, as wireless
users, being the last comers, should so
arrange their apparatus as to render it un-
susceptible to unwanted -influences. This
view, however, is a debatable one.

External interference is generally of an
intermittent nature, and varies in character
from humming or buzzing of differing pitch
and strength, to crackling or tearing noises,
or even loud cracks reminiscent of the sounds
of minor explosions. The nature and inten-
sity of the interference reproduced by the
speaker depends upon the character of the
equipment from which the trouble emanates
and upon the type of receiver which is
subjected to its influence. 1t is often possible
to identify the character of the offending
equipment from the nature and recurrence
of the interference.

Interference from another wireless receiv-
ing set in the immediate neighbourhood is
inexcusable in these days of high power
broadecast transmissions and sensitive re-,
ceivers. This form of disturbance consists
of a high-pitched howl, orif theset is working
__ very close to the oscillation point with-
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out actually breaking into oscillation, the
result is a low-pitched moaning noise.’
The interference is ‘caused by the use of
excessive reaction, which converts the re-
ceiver into a miniature transmitter.

Fig. 6.—Connecling

two condensers across

—‘_—.- the brushes of a motor

i to prevenl disturb-
ance from the sparking on the commutalor.

handled screwdriver. Another possible source

of trouble is the electric light bulbs. When
these have been in use for some time and are
approaching the period for replacement, the
filament sometimes becomes defective and
produces intermittent cracklings in the re-
ceiver when the bulb isin use. Trouble from
this cause can be located in the same manner
as in the case of the faulty switches.
Electric vacuum cleaners, refrigerators,
heat regulators, hair driers and fans, are also
probable offenders, and in purchasing house-
hold electrical apparatus of this description,
a definitc guarantee should be obtained
from the supplier that interference with
wireless reception will not be caused by their

. use. Trouble from electric bells may bec

cured by connecting a 1 mfd. condenser in

the bell circuit, in the manner shown in

Fig. 3.

Fortunately trouble from this -source is
becoming much less prevalent.

Electrical equipment which may be the
cause of considerable interference includes
electric trams and trolley buses, flashing signs
both ordinary and of the Neon lamp type,
automatic traffic signals, violet ray apparatus,
arc lamps used as spot lights for cinema
or theatrical purposes, sparking at the
commutator of accumulator charging sets or
of motors or generators in workshops and
factories, and leakage currents from the
earth return system on tramway and trolley.
bus routes. With the exception of emana-
tions from tram and bus overhead wire
conductors, and earth leakage currents, the
other sources of interference do not usually
extend beyond a radius of 250yds.

High-frequency emanations are caused
every time an electrical circuit is broken,
and sparking is not necessatily an accom-
paniment of their production, but in the case

e T
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Stray high-frequency cur-
rents find their way into the
supply mains from outside
sources and may cause H.F.
trouble in the receiver, es-
pecially if it is operated |
from the mains. This form
of interference is difficult to | {
definitely identify, but if the
presence of H.F. currents in °
the mains is suspected, two
2 mfd. condensers (400 work-
ing voltage type) should be

of interfer-
ence from
motors or
generators,
sparking at
the com-
mutator or
the slip
(Continued on
page 212,)

Fig. 7.—A more-
elaborate arrange~

connected across the mains
supply, with the centre point
earthed, asin Fig. 4. Where

ment necessary on
some motors,
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T has often occurred to me that
there must be hundreds of mains
users who would like to have a

really good all electric radio-gramophone, }
‘but who are debarred from such a luxury by 3

reason of the expense of the normal instru-
ment of this type. Most radio-gramophones
on the market, as well as those which have
hitherto been described in the Radio Press,
‘are multi-valve models, designed essentially
as “ de-luxe ” articles and, in consequence,
costing upwards of £25. For .the latter
reasons 1 have enjoyably spent not a little
time designing the simple all-mains radio-
gramophone which I am about to describe.
As the name implies, it is a 2-valve job,
which is comparatively inexpensive to
build and of simple construction. This
instrument has been designed for a definite
and special purpose, which it fulfils in
what I consider an ideal manner. The
purpose is to give really fine quality of
reproduction from more or less local
stations as well as from gramophone
records. It can be used either with or
without an external aerial, and in both
-cagses will give sufficient volume for all
ordinary purposes. I am not going to
describe the *° Selectone Two ” as a long
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! A HIGH-CLASS AND EFFICIENT :
INSTRUMENT AT c’é REASONABLE |
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inaudible when the weakest transmission
is tuned-in, -whilst, when the set is * off
tune,” only the very slightest amount can
be detected. This latter statement applies
particularly to the A.C. supplies upon which
the set has been tested, but as some of these
have been notoriously “rough®” I can
safely say that interference from this
source is most unlikely to present itself
when the set is used on any mains supply

distance set, although it will most certainly | in any part of the country.

afford excellent re-
ception of a good

A “ PRACTICAL WIRELESS ” GUARANTEED CIRCUIT|

It can be seen from the list of com-
ponents that the ¢ Sclectone Two*’
when made up either as a broadcast
receiver pure and simple, or as a complete’
mdio.gmmophone, is not expensive. At the’
same time it does not come under the
heading of a cheap set, nor would I like it
to, for it is unquestionably a “ quality **
instcument using first-rate and fully
guaranteed components throughout. It
is a very unwise practice to employ any
but the very best parts for an, instrument
which is to be connected to A.C. mains,
since inferior quality in this direction is
bound to lead to trouble and possible
breakdown sooner or later. In making
this set the ' constructor may rest well
assured that it will perform with every
satisfaction, not only for the next few
months but for many years to come.

rrent Consumption
c“()ne point which has not yet been men-
tioned, and which is frequently overlooked,
is in regard to current consumption. This
is extremely low in the present case, being
in the region of 12 watts per hour for the
receiver itself and well under 50 watts for
the gramophone motor.’ In other words,
the receiver will give over 80 hours service
RC.#ains Per unit of electricity,
whilst the combined

number of stations
when operated with
care, and after a
little experience of
tuning.

‘ -0008 MFal
-l

Gangea

Selectivity \ A/f'}:hot

Selectivity is of a ooy
high order, but is not \ e 4
8o great as to make o Ty I

tuning at all difficuit,
even to the]entirely
inexperienced user.
Moreover, the degree
of selectivity can be
varied over wide
limits to meet the
demands of- all aver-
‘age requirements,

sE
C‘ondcrl»?;r

- —

&£ Choke

Tone Conéro/
LE Transtformer

/02000

Ohms
b

‘Tone Control

The receiver em-
bodies a refinement
which I consider a
necessary part of any
modern receiver, namely, the provision for
varying the tone of reproduction from deep
bass (often referred to as ‘‘ mellow ) to
the highest treble, or * brilliance.”” the tone
control is of great value, not only because
it enables the reproduction to be adjusted
to a suitable pitch in any room, and

rmits of the elimination of most forms of
}i:terodyne interference, but because it
malkes possible the easy elimination of record
needle scratch, and allows extra amplifica-
tion to be given to the lower frequencies
which are necessarily somewhat curtailed
in the recording_process.

Hoavécha,
:»fcc»"y'j;

-

No Mains Hum

“ Hum,” which is often considered an
unavoidable source of trouble with receivers
taking their power supply from the electric
lighting mains, has been almost completely
cut out by the use of a very ample H.T.
smoothing system. Indeed, hum is quite

Cireuit diagram of the Selectone A.C. Radiogram.

—

radio-gramophone can
be used for over 10 hours
continuously on the
same amount of current
—T1 think these figures
speak for themselves.
Simple Lay-Out
Matters of appear-
ance and simplicity of
lay-out have not been
forgotten, and the whole
instrument is decidedly
handsome. The cabinet
is very robust and of
such pattern that it will
harmonize with any
existing furnishing scheme; and yet it is
compact and neat. A symmetrical arrange-
ment of pancl controls makes for ease of
operation, whilst a further improvement in
this respect has been obtained by combining
(Continued on page 186.
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Fuse
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7o
Healers
Aains
b Transforzer

1 Polished Plywood Panel, 10in. by 7in, (sup-
plied with Cabinet specified).

1 5-ply Baseboard, 15in. by 14}in. (supplied
with Cabinet specified).

1 Utility  Mité’’ .0005 mfd. Condenser with

R R T

disc drive.

1 * Wearite '> 3.point Wavechange Switch
(Type G.W.C.).

1 ¢ Wearite *’ Changeover (Radiogram) Switch
(Type G.C.0.).

1 “ Wearite " 20,000 ohm volume contro! with
combined Mains Switch.
2 Lotus 5-pin Valve Holders.
1 Colvern Type ¥ T.D. *’ Coil.
2 Dubilier .0001 mfd. Fixed Condensers.
1 Dubilier .0005 mfd. Fixed Condenser.
. 1 Graham Farish Ohmite 1 megohm Grid Leak.
1 Graham FarishHorizontal Grid Leak Holder.
1 Wearite Screened H.F. Choke (Type H.F.P.).
1 Lissen  Hypernik ’’ L.F. Transformer.
1 Lissen * Tone Compensator.”’
3 Belling-Lee Terminal Mounts.
6 Belling-Lee, Type “ R”’ Terminals, 2 marked
* “Pick-Up?” and 1 each marked “ A"’
“E,” L.S.4, L.S.—.
1 Heayberd, Type W.25 Mains Transformer,

COMPONENTS FOR THE SELECTONE A.C. RADIOGRAM

o we s e B en n e osun

giving outputs of 135 volts, 70 mA. and
2—0—2 volts, 4 amps.
1 Heayberd, Type 751, Smoothing Choke.
1 Westinghouse, Style H.T.7 metal Rectifier.
4 Dubilier (400 volts D.C. working) 4 mfd.

Condensers, i
1 Dubilier (400 volts D.C. working) 2 mfd. :
ndenser. A g
2 Dubilier (400 volts D.C. working) 1 mfd.
Condensers.

1 Belling-Lee Fuseholder with .5 amp. fuse.
1 Graham Farish Ohmite 100,000 ohm, 1 watt

Resistance.

1 Graham Farish Ohmite 50,000 ohm, 1 watt
Resistance.

1 Graham Farish Ohmite 1,000 ohm, 1 watt
Resistance.

1 Graham Farish Ohmite 250 ohm, 1 watt

Resistance.
1 Heayberd Mains Flex with Lamp Adaptor.
2 Coils Glazite, screws, short length flex.
1 Mazda A.C.2 H.L. valve metallized.
1 Mazda A.C.P. Valve.
1 Simpsons Blectrical Turntable.
1 Becker Q.M.B. On-Off Switch.
1 B.T.H. “ Minor ”’ Pick-up.
1 Celestion * Soundex’ Speaker Chassis.
1 “ Camco”® Selectone-Tablegram Cabinet. :

P S T Y 1
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MAKING CoIL FORMERS WITH CARDBOARD

A Practical Article Describing the Construction of a Highly Efficient Set of Low-loss Band:-pass Coils

ram— g -

O the average constructor, the
making of these formers, and
the winding of the coils, will

present very little difficulty and, as
the whole thing can be made and
finished off in a couple of nights at a
total cost of less than 2s. 6d., it will
provide the practical man of modest
means with a ready solution of how
to bring his wireless set up to date.
The [first step is to procure some
pieces of pliable cardboard, the
actual thickness used in the model
about to be described was about
#in. and was part of a large_,
carton.

Constructional Details

After procuring your cardboard,
cut a piece 63in. by 5}in., and care-
fully bend it into a tube 5}in. long
by 123in. outside diameter, leaving
an inside diameter of 2in. Something
which is about 2in. diameter on which
to bend the tuhe will readily be
found knocking about the house. A washing
stick or rolling pin will just about suit the

purpose.
After making the tube, do not stick the
edges of it together, but cut another piece
of cardboard 1}in. by 6%in., and bend this
around the tube to shape it, and then
Seccotine or glue it in the position shown in
Fig. 2. A piece of wire wrapped around
near the top and bottom edges of this piece
will keep it in position till set. The next
operation is to cut two rings 2§in. outside
diameter and 2}in. inside diameter; slip
one of them over the top and one over the
bottom of the tube so that they rest,
Seccotined, against the edges of the last
piece put on, as in Fig. 3. .
Two pieces are now cut 1{}in. wide, and
these are built on to the tube one at the
top, and one at the bottom, flush with the
ends. The joints of these should face the
same way as the centre piece previously
put on, and should be opposite the joint of
the tube. A space of Jin. should now exist
between the rings and the pieces just fixed
on. Another two 1{iin. pieces are now cut
and put on at top and bottom of the tube
as before. but with the
joints the opposite
way round; again,
two 1}}in. pieces are
cut and put on in a

9

/0 8
Fig.5.~—The long- Fig. 6.—~The con-
wave coil. nections.

{the top of the rings already in posi-
T 54‘4

By F. THORNE

Fig.1.—The com-
plete dual former.

I+

knife and the use of a straight edge is
the way that all the cardboard should
be cut, if flat edges and straight lines
are to result.

The formers are completed by making
a tube 2}in, long by 1#}in. outside
diameter, from a piece of board 2}in.
“ by 6in., Seccotined along the joint and
kept in position until set, by pieces of
wire ; any surplus adhesive showing
on the outside of the tube after setting
should be removed with sandpaper.
The! formers can now be well coated
with shellac varnish, but, should it be
the constructor’s idea to use cotton-
covered wire to wind them, this opera-
tion can be deferred until after winding
the coils, when the wound Yormers can
be rotated in a shallow bath of shellac
varnish and completely saturated,
after which a good baking (not burning)
in an oven will result in a very highly
efficient set of low-loss band-pass coils,

- Winding the Coils

Winding the coils by hand is not difficult,
and a start on this part of tne job is made
by first piercing an anchoring hole 3in.
from the ring end of a rib at each end of the
large former. These anchoring holes, by the
way, should be made near to where the
ribs are fixed on to the former so that the
tension exerted in winding the wire will not

. pull the rib over. After threading the wire

through one of the holes to the length of
6in. or so, make a half-hitch to fix it, then,
in the direction indicated in Fig. 5, wind on

' 38 turns of 26 or 28 D.S.C. or D.C.C. wire.

Before going further, it is advisable to

point out that D.S.C. wire is to be preferred

on account of the silk having greater

resisting powers to the absorption of
(Continned on page 186.)

Figs. 2 and 3.—The method of
building up the former.,

similar manner to the last two pieces,

f

1%

the joints again being put opposite.

The former should now appear as
shown in Fig. 4, having the dimen-
sions indicated.

Now cut a few- lengths of }'L—

card, of such a width that 4 y——-p=
when stood on edge along the f_ '.
biggest diameters of the forme:s L
and running parallel with the centre
of the:tube, they will be level with*

tion ; this width will be about

iin., according to the thickness "

of cardboard and the amount of | F—— & %—_J

adhesive used in the previous e
—_— operations. The strips are NOW j<——- 278_,_._,

cut into eighteen pieces 1§}in.

long and fixed with adhesive,
nine at the top of the former, the ends
being level with the top of the former,
and nine at the bottom, the ends again
being made flush. All these pieces are
to be equally spaced around the larger
diameters of the former as shown at Fig. 4.

Do not cut these pieces with scissors or|

they will bend in cutting, in fact a sharp

Fig. 4—The -1
principal
measurements.
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’
—the new walve
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¥
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AR
Volume equal to that of the average Mains
CLASS "B" Receiver is now obtainable from Battery Sets
' ‘with this new Cossor Valve, and with this
- remarkable output, the H.T. Current demand
AMPL'F'CAT'ON of the Cossor 240 B. is lower than that of
'a small power valve. Thus, a really large out-
. Filament volts 2.0 ; Filament amps 0.4; put is obfainable .
Anode volts 150 max.; Max. Anode without in any way COSSOR
Current Swing 50 mA.; Moax. Peak ’ ' . th A Type 240B. 4
‘Applied Signal (Grid to Grid) 40 volts ; oversstresanggine W= :

o \J
Sl TARLas (Corrants ot , average H.T. Dry 1 _ /V i
Va=100, Vg=0 (each half) - Baltery. /
15 mA,, \Price L o |

8

Full instructions for the use of this remarkable
new valve. including circuit diagrams witt
be supplied on application to our Technical g

Service Depariment. «Anode and Grid Current|

A
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Anode wvolts curves of
Cossor Class “B° Valve
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Type 2408.

AMODE AND GRID CURRENT IN MILLIAMPERES

ﬁ C. Conov Ll-l Highbury Grove, London, N. s. Depots at Birmingham, Bristol, Glasgow, Leeds, Liverpool, -
Manchester, Newcastle, Sheffield, Belfasi, Cardiff and Dublin. e
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(Continued from page 184%.)

moisture. Keep the wiring close
and uniform, finishing off by
making another anchoring hole
and passing through about 6in. of
wire and half-hitching it as before.
The other end of the former is
wound with the same gauge wire,
having exactly the same number
of turns, and is wound in the
direction shown in Fig 5. This
completes the medium-wave sec-
tions.

\%

The Long-wave Section!

The long waves are catered for
by winding on 130 turns of 34
gauge D.S.C. or D.C.C. wire in
each of the slots or grooves at
the bottom of each section of the
medium-wave windings, and in
thee direction shown in Fig. 5.

Anchor the ends in any con-
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are 4 and 5, and also 6 and 7.
That is, we now have only five
ends of wire on the large former
instead of the eight as shown at
Fig. 5. Plenty of room has been
left between the ribs for terminals
to be inserted, either at the top
or bottom, or both, but of course
the small former must be fixed in
position before any terminals are
thought of. A thin ebonite or
fibre base can be fixed on the
bottom with a 3-point switch
mounted in the centre, and this
would make the coils panel mount-
ing. However, these and other
refinements are left to the discre-
tion and ingenuity of the con-
structor, as all the wire ends can
be taken direct to their respective
positions as shown in Fig. 7.
With regard to Figs. 5§ and 6,
the coils are shown here in the

2

venient manner, again leaving
6in. or 7in. at beginning and cnds
of both windings. A start is now
made on the small tube, and two
separate coils of 36-gauge wire,
one of 50 turns and one of 70
turns, are wound on it, each commencing
}in. from opposite ends of the tube and in
the direction shown in Fig. 6, leaving about
8in. or 10in. of wire at the beginning and
end of each winding.

After completing the winding of the short
tube, a central hole is made through it,
then a corresponding hole is made through
the centre of the large former, and, after

|

——
——
——
-

Fig. 8.—The circuit connections of the complete coil.

carefully sliding the small tube into position
inside the large former, a bolt is pushed
through the holes from the inside, and the
two formers clamped together by putting
a nut on the bolt from the outside and
lightly tightening up.

Fig. 7 shows the coils connected in

.a detector band-pass circuit, and it will

be noted that the wires numbered 2 and
3 are twisted, or soldg_g‘ed, together, so

position that the small former will
occupy when placed inside the
large former, that is, the reaction
coil of 70 turns will be towards
the bottom, the other -or top
coil of 50 turns is the aerial
coupling coil. After trying the.coils out,
connected as shown, a reversal of the aerial
coil connections can be tricd, leaving it
connected in whichever way the con-
structor thinks he gets the best results.

Ganged condensers of .0005 capacities
are ideal for tuning these coils, thus provid-
ing a one knob tuning arrangement, but
of course two separate .0005 condensers
can be used if desired.

s

the on-off switch and reaction control in
a single instrument. The constructional
work involved is particularly straight-
forward, and can successfully be tackled by
the veriest novice. One large baseboard
accommodates both the receiver and power
supply units, so that wiring between the
two is easy and direct. It might be
thought by some that this form of con-
struction is somewhat out-of-date, but it
has been followed with the idea of attaining
utmost simplicity, combined with maximum
efficiency.

* Quality ** and ‘‘ Punch.” ]

Quality of reproduction is particularly
good and will meet with the approval of the
most fastidious music lover. This has
been ensured by employing a sound circuit
design and also by the efficient loud-speaker
* baffle ’* provided by the comparatively
large and rigid cabinet. At ’'the same time
an ample volume is available, since the
maximum undistorted output is in the
region of 1,250 milliwatts. Actually an
output of this order can easily be obtained
from gramophone records with the volume
control a little more than ** half-on.” The
same power can be obtained on ‘‘ radio ™
when the set is used within ten miles or
so of a B.B.C. transmitter, but even at a
hundred miles the volume is more than
ample for a very large room,

The Circuit. -

Having run over the main features it
it will bc interesting to study the circuit
diagram shown in Fig. 1. The dual range
tuner has a tapped aperiodie aerial winding,
so that by connecting the aerial to any one
. of four tappings selectivity can be varied
over wide Jimits, Instead of using an
external aerial the mains leads can be
cmployed as a source of pick-up by con-
necting the aerial terminal, through a
.0005 mfd. fixed condenser, to one side of

THE A.C. SELECTONE
RADIOGRAM TWO

:
g (Continved from page 183.)
:
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the A.C. supply. The first valve is a
detector working on theleaky grid principle,
and provigion is made for connecting a
pick-up in its grid circuit as required. The
wiring is so arranged that when the pick-up
is brought into action a suitable bias
voltage i§ automatically applied to the
detector valve by the yoltage drop across a
-1,000 ohm resistance connected in its
cathode lead.

Reaction is controlled in a rather unusual
manner by means of a 20,000 ohm variable
resistance. connected between the anode of
the detector valve and the reaction coil,
a .0001 mfd. fixed condenser being inserted
in the reaction lead to prevent.a short
circuit of the high tension supply. A tone
control transformer feeds the audio fre-
quency output from the detector to a.three-
electrode power output valve. The grid
circuit of the latter is decoupled by means
of a 100,000 ohm resistance connected
between terminal G.B. on the transformer
and earth. Grid bias is obtained auto-
matically across a 250 ohm fixed resistance.

The power supply circuit is arranged on
conventional lines, a metal rectifier being
connected on the full - wave principle
to convert the A.C. to direct current. The
smoothing system consists of a suitable
choke and a pair of 4 mfd. condensers,
whilst H.T. is fed to the détector valve
through a 50,000 ohm. resistance. A .5
amp. fuse included in the mains lead safe-
guards against damage in case of an
accidental short circuit. The mains
Q.M.B. switch is ganged with the reaction

control resistance.

The Components
A full list of the necessary components is

 given elsewhere, and I would add the

customary warning that this should be
duplicated exactly if maximum efficiency
is to bc obtained. I would further point
out that the parts have been chosen
with care, not only in regard to their
suitability for the circuit, but also bearing
in mind their cost. It is especially ims
portant that the types of condenser are
as specified, since, if they were of lower
working voltage, there would be a serious
danger of their breaking down whilst in
use. Incidentally, condensers used in
any A.C. mains receiver should always
have a peak working voltage of at least
twice the maximum supplied by the
rectifier under normal conditions of opera-
tion. The mains transformer is of a new
pattern which has recently been brought on
to the market, and conscquently, construc-
tors should see they are not supplied with
one of the old type when obtaining the
parts from a local dealer. The mains
switch which is ganged witli the reaction
potentiometer may be obtained with either
soldering tag, or terminal contacts; the
choice will depend upon your own ideas
and inclinations in regard to soldering.

As a space of only 7in. is available for
the loud-speaker it is essential that the
unit specified should be obtained, unless
some modification is meade to the set.
When a slightly larger unit is on hand it
might be posgible to accommodate it by
reducing the panel height to 6in.; in any
casc the question of space should be borne
in mind. Little need be said of the other
components, .except that they are .all
standard models which are readily availablel

Next week I shall give full constractiona.
details, go you may order the components
now in readiness. F
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Fixing Terminal Tops to S.G. Valves
MANY readers probably have on hand
an S.G. valve from which the top
has been accidentally screwed off. To
make a serviceable repair is not such a
formidable job as one would at first think.

BROEN SG VALVE TO
BE REPAIRED

Repairing the terminal top of a
screen-grid valve.

This is one way to effect it :
Make a. cup-shaped recess
in the underside of top by
drilling with a rather large bit
(about #in.), to a depth of
ahout #in. If, when this is
done, the terminal pillar still
holds fasf, proceed to cement
that part of the top which
contacts with glass of bulb with either
celluloid cement or white wax. Now,
holding the top—carefully gripped upside
down in a vice—perfectly upright, fill
the recess to its utmost capacity with
mercury, and replace bulb in as near its
original position as possible. If sufficient
mercury has been put in the glass bulb
it will displace the superfluous quantity
when pressure is made on it. This will
ensure a perfect metallic connection be-
tween terminal pillar and the broken wire
protruding from glass. Should the terminal
pillar be damaged or slack, obtain a short
length of threaded rod and place through
the top, securing with a nut on either side,
as shown in the illustration. Celluloid

cement can be made by dissolving some

clippings of celluloid in amyl acetate.
white wax is used, the whole job will require
warming when making the final fixing.
“This method has been adopted with success
when the wire of the bulb was broken
flush with glass.—R. E. BEALL (Plymouth).

Making a Box Spanner
HANDY boxispanner to reach awkward

corners, or places where terminals are E{‘ffﬂding a lay-out
close together, can be made by drilling a hole u{llhoul increasing the
Jin, diameter, in a piece of {in. or in. Size of the baseboard,

3§ 0r%Z MILD $TEEL ROO DAILLED
® OUT AT END AS SHOWN.
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THAT DODGE OF YOURS!

Bvery reader of “ PRACTICAL WIRE
LESS 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, “ PRACTICAL WIRELESS,”’
George Newnes, Ltd., 8.11, Southampton
Street, Strand, W.C.2. Put your mame a
address on every item. Please note that every
notion sent inm must be original. Mark
envelopes “Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle.

round mild or silver steel, or just large
enough to take a terminal nut, and about
4in. deep. Put the nut in the edge of the
hole and, with a light hammer, tap the steel
rod on the flats of the nut, thus closing the
metal in and forming a hexagonal opening.
An 3in. hole drilled through the other end
of the rod will accommodate a handle,
as shown in the sketch. Where nuts are
close to the side of components file off two

sides, thus forming a kind of * claw foot ** |

spanner.—T. Urwin (Monkseaton).

Mounting Additional Components

OMETIMES at the L.F. end of a set
it is desired to fit a filter or add an

extra stage. It may be that there is no

2%0 LF STAGE

‘room on the baseboard, but
this can easily be overcome by

n

placing the additional com-
ponents on a raised platform
in the manner shown in the
accompanying sketch, Valves
can he mounted horizontally
80 that they will not project
above the panel. First get two
pieces of plywood, about 8in.
by 33in., and cut them to the
shape shown in Fig. 2. The
‘platform, which measures 8in.
by 6in., can also be cut from
a piece of plywood. The

Constuctional details of a platform is screwed to the
simply-made box spanner. upturned ends of the brackets,

R

imikklie

d

which in turn are screwed down on the
baseboard. Part of the platform ean be
cut away to clear a valve underneath, if
necessary.—GQG. D. BRuck (Edinburgh).

Useful Aceumulator Conneetors
lead covering on ordinary house-
hold electric cable is very convenient
for making strip connectors or terminal

DRAW OU)
THE WIRES

SPUIT EACH END
ey WiTH SNMIPS,

ALTERNAT METHOD,
Some useful types of accu-

uTPUT
20 mulator conneclors.

lug extensions for accumula-
tors. These can be made
quite easily by flattening the
lead covering after first remov-
ing the twin wires as shown in
the illustration, then snipping
off to the required length. Cut
down the centre of each end
for about lin. and then bend
round, as shown. The ends
can of course be drilled, pro-
vided the terminal is not of
too great a diameter. A word
of warning might be in order
here as to :connecting up
accumulators. These, unless
of the same make and
capacity, should not be joined
up in parallel.—R. GRAPER
(St. Albans).

(Continued overleaf)

Details of the supports for the baseboard.
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A simple beading tool made from sheet metal,

A Handy Beading Tool
THIS simple tool will be found very
useful for making beadings, as shown
in the illustration. ‘It can be filed to
shape out of +in. tool-steel or mild steel,
case-hardened. The edges for cutting
should be left square and then the scraper
can be used in both directions. The bead
produced, if started gently until a groove
is formed, is equal to any produced by
machine. The tool is held in the fingers
at A—A, pressing the leg to side of the
wood. Depth is regulated by X—X, and
the bead is left smooth when finished,
requiring no sandpapering whatever.—
G. W. BarrarT (Whetstone).

A Cheap Eliminator

OME experimenters may not be aware |

of the fact that a very simple H.T.
climinator may be constructed at very
little cost by the use of a couple of ordinary
bell transformers, as shown in the accom-
panying illustration. Thesc should be of a
type which delivers 12 v. at two of its
terminals, with a third connection at 6 v.
The plate current requirements of a small
receiver will be met if an ordinary 6 v.
detector valve is used as a rectifier; its
plate and grid being linked together,
as shown. The output voltage for the
output valve is the direct connection
marked 150 v. plus; two additional, lower
potential leads may be obtained through
the ‘use of a fixed resistor of about 15,000
ahms at Rl to deliver about 90 v., and
resistor R2, variable between 0 and 5 meg.,
may be used to adjust the detector plate
potential to exactly the correct voltage.

As illustrated, the choke coil shown may

be the secondary winding of a “ Ford” |

spark coil ; the fixed condensers from these
coils may be connected in parallel to form

the required filter capacity shown by the

4 and 2 mfd. condensers.

Tracing through this circuit, we find
that the mvin supply fed into the primary
of transformer T1 is stepped down ; 6 volts
output from part of the secondary drops
to a little over 6 v. when it is applied to the
filament of valve.

The 12 v. output of this secondary may
be connected as shown by the solid lines,
resulting in output voltages not exceeding
the line potential; by connecting trans-
former T2, as shown by the dotted line,
breaking the 12 v. lead at X, the output
voltage may be doubled at a saerifice in
output current.—F. R. (Manchester)»

Extending Condenser Spindles
IN some short-wave sets, and especially
in adaptors, where hand capacity
gives trouble, it is not always possible to
mount the condenscrs back from - the
panel, owing to the proximity eof coils,
valves, etc. The diagrams show how
extension handles may be made from old
discarded lead-in tubes about 6in. long.
They are quite efficient, and cost very little.
The two adaptors A and B are ecut from
wood, and are quite simply made. Care
must, of course, be taken to keep the two
sections and the spindle hole concentric,
and the wood chosen must be capable of
ADAPTOR ‘A’ ADAPTORB’
L C).ORUB SCREW

FOR EXTENSION BEHIND PANEL
BRACKET FOR
COMPONENT

ADADTOR ‘A g
OLD EBONITE LEAD IN TUBE

FOR EXTENSION IN FRONT OF PANEL, *

Method of making extension handles for
condensers in S.W. sels.

being bored easily, and taking a screw
through a small thickness without splitting.
The two holes in the ebonite tube may be
burnt out with a hot bradawl.—R. NYE
(Southampton).

Novel Lightning Arrester

A NOVEL lightning arrester which not
only protects the set but indicates

the approach of thunderstorms some

distance away can easily be rigged up as

LEAD N FROM AERIAL

AERIAL TERMINAL ONSET
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NEON LAMP
To EARTH
A novel use for a neon {

lamp.

follows. Fix an electric o
lamp holder beside the
aerial lead-in tube and connect up as

24+ illustrated. One terminal of the holder

is joined to the aerial and the other
is earthed. Imsert a standard 240-260-
volt neon lamp into the holder ; most
electrical dealers can supply these for

A cheap H.T. Eliminator using bell transformers,

about 3s. each. When a thunderstorm

draws near the neighbourhood the lamp will
indicate the fact by emitting dull red flashes
corresponding to each flash of lightning.
This is due to the aecrial receiving oscilla-
tory waves which are radiated by the light-
ning. The lamp will also glow if charged
raindrops strike the aerial. Should a storm
break overhead and the aerial be struck
by lightning, the current, like the oscillatory
waves, will pass between the electrodes of
the lamp and direct to earth. this being
the shortest path.—J. K. HoLMES
(Gosforth).

Switeh for Two Loud-speakers
LOUD-SPEAKER switch for one or
two speakers, either single or

Studs \

stong Rroe
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Swetch Arm
(i

\

A switching arrangement
for two loud-speakers.

coupled, can easily be made as
shown in the accompanying
sketch. The parts required,
which are wusually to be
found in the scrap-box, con-
sist of a piece of ebonite, 4
studs, 2 stops, and a switch arm
from an old erystal set, together
with terminals or banana plugs
and sockets.—D. C. Toy (Icken-
ham).

Cutting Ebonite Tubing

ERE is a simple dodge for cutting

ebonite tubing squarely. A metal

rod, B, is held firmly in the vice, and is

used as a guide for the tubing, while

another rod, on which the saw rests, can

be adjusted to the length of tubing to be
cut off. —A. G. PEacock (Southbourne).

:~—ROD USED AS SUIDEs

BAKELITE
— OR EBONITE
TUBING.

AQD A TR
(I REST FOR saw, '

-,
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A useful dodge for
cutting ebonite tube.
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NEW VARLEY PRODUCTS

for a modern need—a range of tested componenis ensuring
maximum results from Class B amplification.

The Input Transformer, DP 40.

{1) gives good amplification of low
notes because of its high primary
inductance.

prevents grid current distortion
by employing a low resistance
secondary.

@

(3) permits accurate matching of
the Class B and “Driver’’ valves

by means of alternative ratios.

The Output Choke, DP 42, gives a
choice of three ratios making the
matching of the Class B valve and
loud-speaker an easy matter. J DP 40
CLASS B
INPUT  TRANSFORMER
Ratios, 1.5:1 and 1:1. Primary
inductance 28 Henries with
2 m‘a DC. Maximum
primary curreni 6 m’a.
Secondary resistance 100
ohms on the 1.5 to 1 ratio

Write for free illustrated literature.

and 145 ohms onthe
1:1 ratio. Price 1 5/'
CLASS B
OUTPUT CHOKE
Raﬁos, 2.5:1 2:1, and
1.5:1. inductance, 10

Henries per half primary
with 33 m/’a" D.C. D.C.

Resistance 350 16/6

ohms. Price
JAll prices includz
Royalty.

arley

(Proprierors: Oliver Pell Contral. Ltd)

revolution as
wonderful as the coming

of "3 watt” lamps

Do you remember when 3 watt” lamps appeared—
giving twice the light for the same electric current?

They changed the faces of our cities. To-day there i3
a revolution, no less startling, in accumulators —

double capacity
geccumulaiors

No weight-wasting
plates — just a core
inside a cylinder (it-
self the acid con- &
tainer.)
©  Far more thorough
action (the plate-
grids used to cause
interference.)

Total result—twice
the capacity per lb.
weight !

©

AT present you use a 40
a.h, accumulator ? Now you can
have one that lasts twice as long
per charge, for little morc. And
instead of a lumbering glass case
—just a neat cylinder of lovely
bakelite! See your dealer at once!

FosmiTive
cons

cyLingee

plate=less
accumulators

1,60.

BLOCK BATTERIES LTD., ABBEY RD., BARKING, ESSEX.

2. AMP,
HRS.

TEL.: GRA 3344
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HE first essential in a-
detector valve is that
it should be agood

detector. This sounds a very
obvious statement, but it is a
fact which is very often lost
sight of because we have
become so accustomed to the
three electrode detector valve,
which does other things
besides detecting, that we are
rather apt to neglect the detecting action
proper.

In essence, the process of detection is
simply that of half-wave rectification. Let
me explain. Fig. 1 is the familiar repre-
sentation of a modulated radio signal.
The little waves vibrate at radio frequency
—some hundreds of thousands or even
several millions of times a second—and
it is the wvariations in strength, as shown
by the varying height of the waves, which
constitutes the audio frequency signal.
Now the “ positive” and ** negative”
half waves follow cach other so rapidly
that, from the mechanical point of view
they cancel cach other out, so that, were
they applied directly to a pair of telephones,
the nett effect on the diaphragm would be
nil, and no sound would be forthcoming.

Suppressing the Negative Half Cycles

If, however, we apply the incoming
signal to a device which allows current to
pass in one direction but not in the reverse
direction (see Fig. 2) the ‘negative” half
cycles will be suppressed, and the so-called
‘“rectified >’ signal will then appear as
shown in Fig. 3. The signal is now in a
form suitable to operate a telephone
instrument or, after further amplification,
a loud-speaker.

It is just that phrase, * further amplifi-
cation” which makes efficient detection so
difficult. The original Fleming two elec-
trode valve, and the crystal detector, are
purely half-wave rectifiers, and give no
amplification whatsoever. Under the most
favourable conditions, the output of such
a detector can only operate headphones,
and that only on fairly strong signals.
Morcover, this output generally is not
sufficient to operate a power valve or
pentode, so that if a loud-speaker is required
to be used, two low frequency amplifying
valves must be employed.

When the three electrode valve was
developed, it was found possible to employ
it in such a way that it acted both as a
detector and as an amplifier at the same
time. Two methods are available. In
the anode bend detector the wvalve is
biased to the bottom bend of its character-
istic. It amplifies the positive half-waves
of the high frequency signal fully, but the
negative half-waves are amplfied very
little. The valve thus acts as a high
frequency amplifier and detector combined.

HFC,

=

ToGrid Of
Amplhier

PRACTICAL WIRELESS

About the

Double-Diode-Triode

The Latest Development in Detection

By H.].BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons.), A.C.G.I.,, D.I.C., A.M.ILE.E.

Alternatively, in the leaky grid detector,
the grid and filament act as a half-wave
rectifier, suppressing or partially suppress-
ing one half of each signal wave, after

~

Fig. .—Modulated H.F. signal.

Crystal Detector

Fig. 2—Skeleton circuit of a
simple crystal detector set.

Fig. 3.—The result of half-wave rectification—
the ““negative” half-cycles have been suppressed.

which all three electrodes come into play
to amplify the signal at audio frequency.

Not Perfect

Although this sounds very satisfactory
and efficient, it must be admitted that the
arrangement is not perfect.  Neither
arrangement gives 100 per cent. rectifi-.
" cation, so that the result is something less
than perfect indistorted reproduction. The
reason, of course, is that the conditions
for good a,mp].i.ﬁecation are not ideal for
perfect rectification. It is true that in a well
designed wircless receiver, carefully ad-
justed as to operating conditions, detection
with a three electrode valve can reach a
high standard of excellence, but it is
equally true that in many sets, more
care has ‘been taken to obtain a big
degree of amplification in the detector
stage than in ensuring distortionless
rectification. Recently more attention
has been paid to detection proper.
Owing to the increased sensitivity of
modern valves, a high degree of am-
plification in the detector stage is not
quite so vitally important, and in a

+ certain number of scts the designer

L 47 has referred to the * diode” or two
; electrode valve as detector. Fig. 4

Fig. 4,—Skeleton circuit of diede  shows this principle. The ¢ anode”

detector,

of the diode rectifier may be, and
usually i8, the grid of a normal three

April 22nd, 1933

electrode valve, the anode of
which is not used in this cir-
cuit. (Then again we have the
recently developed Westector
unit whose action I have re-
cently described in  the
‘ columns of this paper).

A diode valve is merely a
rectifier, and if it is employed,
all amplification in a receiver
must be obtained from high
frequency and low frequency stages. For
greater efficiency, two diodes are sometimes
used to give a species of push-pull detection.
The principle of full-wave detection can
be seen from Fig. 5.

Saving Space and Cost

But diode rectification, although giving
wonderful freedom from distortion, does
necessitate the use of an additional stage
of low frequency amplification. This
means, in the usual way, an additional
valve and associated circuits, and results in
increased low tension current consumption,
and extra baseboard space, all of which
cost money. What is required, therefore,
is a method of combining diode detection
with low frequency amplification in one
valve, thus saving space and cost, and at
the same time it is desirable to avoid the
unsatisfactory features of the three electrode
detector in which one set of electrodes
have to serve the dual purposes of detection
and amplification. For it is due to this
double use of one set of electrodes-—this
compromise between two sets of conflicting
conditions, that the triode detector just
falls short of perfection.

The solution of the problem has now
been found and will, before very long, be
available to listeners generally. Valve
designers have now succeeded in developing
a valve which combines in one bulb one.
or two diode elements for detection, and
also either a triode or tetrode (four electrode
valve) for use as a low frequency amplifier.
Not only this, but the two parts, although
enclosed within one bulb, act entirely
separately, so that working conditions for
each part can be adjusted independently
so as to ensure the highest efficiency for
both functions.

Valve Details
So far, British valve manufacturers in
general have not made known full details
of their programmes with regard to these
new valves, but it is probable that indirectly
heated valves for use on A.C. electric
" (Continued on page 207.)

L

70 Grid OF
Amplifying Velve

/W

Fig. 5.—Push-pull diode detection. Instead of

two diodes two triodes may be used, their grids

being employed as the diode anodes and their
anodes left disconnected.
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HE original Lissen Skysecraper is too
well known.to need any reference
in these pages, and this receiver

has now made its appearance in an all-
electric form under the title of the A.C.
Skyscraper. This is an all-mains (A.C.)
receiver with the mains portion of ¥he
set separately contained in a metal box.
It is put up in two cartons, one of
which contains all the parts for building
the receiver, with the addition of the
four valves, each separately boxed.
The second carton contains the complete
mains unit, which you do not have to
assemble. This method of separating
the parts ensures that no damage will
be done to some of the more delicate
parts of the complete apparatus. To
prevent some of the smaller parts from
being lost or mislaid when unpack-
ing the carton, some are fastened
to a card, whilst others are enclosed
in six separate envelopes. This
shows a certain amount of care
in putting up this attractive kit
and gives no cause for complaint
from the customer.

The Cireuit

The circuit consists of a variable-mu
screen-grid stage followed by a power
detector which is in turn transformer-
coupled to a pentode valve. The first two
valves are of the indirectly-heated type,
and the pentode is directly heated. A
biasing resistance is included in the cathode
lead of the detector valve and comes into
operation when the gramophone pick-up
is inserted in the sockets provided at the
rear of the chassis. The standard Lissen
screened dual-wave coils are used with
a substantial two-gang condenser for
tuning. This is provided with a concentric
trimmer. The coupling between S.G. and
detector valves is of the parallel-fed tuned
anode arrangement with capacity-controlled
reaction. To prevent parasitic oscillation
in the output valve a resistance of 100,000
ohms is inserted in series with the grid lead.
‘Three alternative acrial connections are
provided, two being via small fixed con-
densers and one direct to the aperiodic
aerial coil. In addition a plug is fitted to
enable a mains aerial device to be em-
ployed.

Assembling the Kit

The Kit is cxtremely simple-to asscmble,
the large chart which is supplied having
very complete instructions tabulated into
a number of Steps. Thus under Step 1
you are told how to assemble the metal

PRACTICAL WIRELESS

THE LISSEN A.C.
SKYSCRAPER

rﬂ.‘ - 1
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chassis and mount the condensers, ete.
In Step 2 you are instructed how to
assemble the components on the upper side
of the base and so on. In this way, and

with the special |
connecting wires
supplied, it does mnot take
long to make up the receciver.
The mains unit is bolted to the chassis after
the principal assembly is completed. An
interesting point in the wiring is that you
are told how long to cut the wires, and a
rule is printed on one edge of
the chart. It would appear,
therefore, that everything
has been thought of to
assist the constructor in
putting this rcceiver to-
gether in the casiest and
most efficient manner
possible.

Results

The receiver is re-
markably efficient,
and if you had any
experience with the
original Skysecraper
(battery version) you
will have somc idea
of what to expect in a mains
operated version of the set.
The sensitivity of the H.F~
stage is very high indeed and
stations simply roll in. The quality, due
to the power rectifier, is very good, and is
characterized by that crispness and good
response to transients. The output from
the pentode is ample and when used with
a moving coil loud-speaker, correctly
matched, the tone of reproduction is very

good indeed. The number of stations
which can be received on the receiver
will, of course, depend on the locality, but
with the mains aerial in use, in the heart
of London a dozen stations could be easily
tuned in at really good loud-speaker
strength. When used with an outdoor
aerial the range is vastly increased, and
there are many stations to chose from.
When used with a gramophone pick-up the
reproduction is also of a high order, the
detector valve having very good charac-
teristics as an L.F. valve. It was found
with the particular pick-up which we used,
that a volume control was necessary across
the pick-up input, and this fact is men-
tioned in the Lissen chart. The price of
the Kit, with 4 valves is £7 19s. 6d. With
tablc cabinet the price is £8 15s. For
those who require a complete outfit, a
consolette cabinet, with permanent magnet
loud-speaker is obtainable, and this, with
the complete kit costs £10 12s. 6d.

Special Features

It is always interestifg to examine thesc
commereial kits for points of interest and
there arc one or two small features in-
cluded in the Skyscraper which we should
like to mention before concluding. Firstly,
the particular form of automatic volume
and reaction control. This consists of a
bakelite moulding carrying a circular
resistance on one edge. Mounted on a
central point is a small variable condenser
of the bakelite dielectric type. Potation of
the control knob varies the setting of the

- reaction vanes as well as adjusting the

grid bias on the screen-grid valve. Conse-
quently as the sensitivity of the ILF. stage
is reduced, the sensitivity of the detector
stage is incrcased and this
results in a very fine form
of control over both vol-
ume and selectivity. A
further interesting feature
is theinclusion of a special
fused com-
bination
outputpl:z
W from the

‘mains unit.
This is of
bakelite and
in each lead from the
mains unit is a fuse
_forming the connection
from wire to pin. The two wires are
enclosed in a single rubber covering and the
plug has the usual 5-amp. wall socket pins
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a star performer,

SINCERELY hope that the preliminary
notes which I gave you last week filled
you with ambition to build this inter-

esting two;valve set. I am certain there are
hundreds of readers: who will find that this
receiver fills a long felt want. I will not go
over again the essentials of the circuit, but
will start right away on the instructions for
building the set, a task which, while not
difficult, is a little more complicated than
the erdinary type of receiver. But as the
finished product will bear the hall-mark of
the factory-built receiver, this extra work
will be well justified. Well then, the first
operation is to purchase the cabinet, and
this will be fitted with the side rails to take
the shelf and the main baseboard. It will
be noticed, by the way, that there are
actually two baseboards, one which I will
call the main base, upon which the principal
parts of the receiver proper are accom-
modated, and the second, which is the
upper shelf, upon which the mains portion
of the set is built. As with all PracTICAL
WIRELESS receivers, the sub-baseboard of
mounting is employed, and this is a most
valuable feature as it enables the com-
ponent parts of the receiver to be divided
into two parts with wiring also split up.
If you have never built a receiver on this
principle you will find that it is a novel idea
which greatly simplifies the wiring. The
hole for the escutcheon will also be cut out
of the front.

Commeneing Construction

First of all, take the main baseboard and
rule a line across the centre so that you can
correctly position the Polar gang condenser.
With the template which is supplied with
this component, mark very carefully the
position of the serew holes. If this con-
denser is mounted even slightly out of line
the control knob will be found to sct
awkwardly outside the cabinet and the
ivorine scale will not fit neatly behind
the window of the escutcheon. Next mark
out the positions for the valve-holders and
the small cut-out on the right of the

-

quickly assembled, and cheap——‘

bascboard to accommodate the various -

leads. Next take the upper shelf and
mark the position of the valve (on the
centre line), and also the cut-out on the
right, which is similar to that on the
main base. If you wish to use a light
behind the dial (a feature which I would
definitely advise you to do), you will
have to cut out a small section from
the edge of the upper shelf to clear the
bulb and its holder. This latter is held
in position by the escutcheon bolts. A
further piece is cut from the rear of
the upper shelf to clear the small Clix
socket mount. The holes for the valve-
holders are lin. clearance. Three holes
will be found on the side of the cabinet,
and these arc for the on-off switch, the
reaction condenser, and the wave-
change switch.

Mounting the Components
: With the wiring diagram of the under-
side of the main base before you (or
the full-size blue print, which is obtain-
able for 1s.), carefully position the fixed
condensers and the L.F. transformer.
Now turn the base over and screw on the
twovalve-holdersand the gang condenser.
Measure a line 14in. from the right hand
side of the base, and -with the switch rod
on the centre line fit the Lewcos coil. The
switch rod may then be withdrawn and
placed on one side for the time being. The
.0001 fixed condenser, and the .01 con-
denser should then be attached in their

respective positions, and finally the H.F. Mowving
and L.F. chokes. This completes the main Loudspeaker

base, and you may proceed
to the upper shelf. The first
part to attach here is the
aerial and ecarth strip, and
this is simply held in position
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base. From this terminal take a short lead
to the- nearest terminal of the 1 mfd.
fixed condenser, and a further wire to the
central terminal of valve-holder V.I. A
wire must also be taken from this condenser
terminal to terminal H.T. on the L.F.
transformer, and this terminal is alsec

joined to the G.B. — terminal on the transdi:
From the latter terminal a wird »

former.
runs to a términal on the 1 mfd. fixed
condenser on the left of the base, and this
is in turn joined to the 2 mfd. condenser.
A short wire is next attached to the terminal

Coil

with small wood screws. ‘The
two 4 mfd. condensers are
next fitted, after which the
.0l condenser should be
attached close to the valve-
holder. Fit the valve-holder,
and then place the mains
transformer on the right. The
Bulgin mains plug and its
mounting is the final com-
ponent to be fitted to the
shelf, and you can therefore
attach the on-off switch and
the reaction condenser to the
side of the cabinet.

/5,000
Ohms

The Wiring

The constructional work so
far carried out will have been
found extremely simple, and
the wiring, whilst not difficult,
is a little complicated, and
the following instructions
should therefore be carefully
carried out. . First of all,

4 Mfd

attach a short length of

Glazite from the terminal
marked E on the Lewcos
coil to one side of the .01 mfd.
condenser, putting one wire of
the 10,000 ohin resistor under | -
the terminal head before
tightening it up. Attach the
other end of the resistor

Rectifycr
a Va/ige .

e e e;;'

ALT

Complete Constructional Details |
Receiver which was Introduced L

to the other terminal on-this
condenser, and at the same
time connect a length of wire to the terminal
and take this down through hole No. 1
in the base and join it to the .001 mfd.
fixed condenser on the under-side of the

Wiring diagram of the power seclian. of:th
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FIRST AGAIN!

The First Two- |
Pentode Receiver
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or Making Up the Ingenious
st Week by W. J. DELANEY

on the rear of the gang condenser, and this
is passed down through hole No. 4 and
joined to the G.B. — terminal on the L.F.
transformer. Now join the 400 ohm
resistor across the 2 mfd. condenser, and
connect the right-hand terminal of this
condenser to the central terminal of valve-
holder V.2. Two and a half inches of wire
'will join terminal G of the transformer to
thd.grid terminal of this latter valve-holder,
the normal plate terminal of which is joined
to the 1 mfd. condenser, which is close
handy. Before tightening this nut, attach

/ \/ one end of the

2,500 ohm resistor

to the terminal.
Qulput Transkormer
on Speaker

The 30,000 ohin
vesistor is joined

by one end to terminal H.T. on the trans-
former, and by the other end to terminal P
on the transformer, and a wire from this
point is taken to the 1 mfd. condenser
which is situated under the L.F. choke.
From the other terminal of this condenser,
a wire i8 joined to terminal 4 on the choke,
whilst a 12,500 ohm resistor is joined from
the same point to the normal plate terminal
of wvalve-holder V.1. Now turn thc base
over and join terminal 4 of the L.F. choke
to the rear terminal of the H.F. choke,
and to the remaining terminal on this latter
choke attach a 3in. length of flex, a 9in.
length of flex and a 4in. length of Glazite.
The Glazite is passed down through hole
No. 3 and joined to the remaining terminal
on the .001 fixed condenser, whilst the
short length of flex is bared at its end for
subsequent connection to the anode ter-
minal on top of the valve. The longer piece
of flex will be attached to the reaction
condenser- when the base is placed into its
position. A similar remark applies to the
short length of flex which is attached to
terminal R on the Lewcos coil. An inch or
so of Glazite is now used to connect together
terminals 2 and 3 on the Varley choke, and
a short length of wire is joined to terminal
1 on this choke for connection to the free
end of the 2,500 ohm resistor. This connec-
tion may be made by soldering, or using
one of the Erie special connectors.

Completing the Wiring

Only one or two wires remain, and
the next to attach is that from terminal
C on the Lewcos coil to the terminal on

Through Hole /n
BLaseboarad 7o Jermenal
On Sidle OF Penrtode.( e).

Maens Transformer

the gang condenser which is just. below
the trimming wheel. From terminal G
on the Lewcos coil a wire is taken down
to the nearest terminal on the .0001 mfd.
condenser, and a further wire joins this
terminal to the remaining terminal on
the side of the ganged condenser. The
remaining terminal on the .0001 fixed
condenser is now joined, via hole No. 2,
to the grid terminal on valve-holder V.1,
attaching at the same time one end of
the .25 megohm grid leak. The other end
of this leak is joined to the terminal of

]

the .001 condenser, which already has two
wires on it. Before tightening this up, attach
a 2ft. length of flex, and in order to identify
this, strip off the cotton covering, so
exposing the rubber. Now tighten up the
terminal, and this part of the wiring is
finished, and the basc may be put on one
side whilst the shelf is wired up.

The Mains Unit

Join together the two centre terminals
of the two 4 mfd. condensers, and attach
at the same timc a 9in. length of flex and a
similar length of Glazite. The flex should
be attached to the earth socket on the Clix

(Continued overleaf.)
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4 ! COMPONENTS FOR THE A.C. TWIN
o One Lewcos Band-Pass Filter, Type One } megohm Erie Resistor.
a1 _%4 51, B.P.F./R. One 12,500 ohm Erie Resistor.
e L ™. One Polar Uniknob 2-Gang Con- One 400 ohm Erie Resistor.
Y 24 gl denser, .0005. One 2,500 ohm Evie Resistor.
voxa, One Igranic Transformer, Type One 30,000 ohm Erle Resistor.
«t® '/24/B. One 10,000 ohm Erie Resistor.
.,_9‘ 7o Zbyg/e One Lotus .0003 Reaction Con- One 15,000 ohm Erie Resistor.
- o S (T denser. One Heayberd Mains Transformer :
o on 250, |O7 Stcte OF i One Bulgin Standard H.F. Choke (Model A.C. Twin). :
°/ ol (H.F.9.). One Grampian Energized Speaker, %
f_ 4 One Varley 300 Henry L.F. Choke Type E.1.
(D.P.16). One Bulgin Mains Toggle Switch,
One .0001 fixed Condenser (Type Type S.80. .
4 S), T.C.C. One Bulgin Small Mains Connec-
One .001 fixed Condenser (Type S), tor, Type P.21. H
T.C.C. One Clix Terminal Strip.
v Two .01 fixed Condensers (Type 34), Two Clix Wander Plugs (One black
il— T.C.C. and one red).
S P e 3 Q Three 1 mfd. fixed Condensers One Cossor 442 B.U. Reciifying 2
BT — R (Type 50), T.C.C. alve. H
4 | == N\ One 2 mfd. fixed Condenser (Type One Cossor MS-PEN-A (HLF. Pen- :
| = ; 1] 0 50), T.C.C. tode Valve).
1 By - i Fea Two 4 mfd. fixed Condensers (Type One Cossor MP-PEN (Pentode Out-
ey [] | P 84), T,C.C. put Valve).
I ] Two 5-pin valve-holders (Clix One Smith Lyric Cabinet.
l Chassis type). One coi! Glazite, 3 yards red and
Macns T T | One 4-pin valve-holder (Clix Chassis black flex, screws, bulb for pane!
.C. twin Plug “l"l type). light, etc.
- jpes— -1 . -~ - 1O - e ¢
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(Continued from previous page.)

strip, whilst the Glazite is joined to the
centre terminal of the group of three on the
mains transformer marked 4 volts 2 amps.
From this latter terminal a wire is run
round the transformer and joined to the
centre terminal on the opposite side, marked
CT. The terminals on each side of this latter,
marked 350, are now joined to the normal
grid and anode legs of the valve-holder

filament terminals of the valve-holder, and
the centre terminal joined to the nearest
terminal on the 4 mfd. condenser. Two 6in.
lengths of flex are now connected to the
terminals on the Bulgin mains connector,
and the shelf may be placed on one side
whilst the loud-speaker is prepared.

As has already been pointed out, the
speaker field acts as the smoothing choke
for the mains unit, and it will be seen that
there are two terminals (one at each end)

7o Mol ol S rea
70 No 4 caba
__< % }
e -4
|
2500 Ohms 18500 Ohms % /
q ML "
V, 4
) J
G c G a .
o ) P - 9 \o
00/
[ MFa e ML
B e
G HT
4 e
© O \LF TransFormer
GB~
74 o~ : /Mfd
e
200 Ohms L
2 Hid 4
o ©1 on the shelf, the wires being taken down | on the terminal strip on the speaker, which
through the wood and run straight across. | are marked “ F.” Between these are four
The two terminals on the opposite side | terminals marked 1, 2, 3 and 4. Solder a
marked 4 volt (with a centre terminal | short length of wire from terminal 4 to the
marked 2.5 amp.) are then joined to the | terminal marked “F ” next to it, at the

same time attaching a 7in. length of flex
and one end wire of the 15,000 ohm resistor.
To terminal 1 attach a 12in. length of flex
and a 4in. length, whilst to the remaining
“F” terminal a 6in. length of flex should
be soldered. Now position the speaker
behind the baffle and screw it into place.
Fix a 2in. length of flex to one terminal on
the on-off switch and attach this to the side
of the cabinet. Now attach the ends of a
(Continued on page 201.)
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z Coulomb
T HE name given to the unit of
guantity of electricity. It is the
i amount of electricity conveyed in
? a second by a current of one ampere. To
: take an example : suppose the accumu-
lator of a multi-valve set were supplying
current to the filaments of the valves at
the rate of exactly one ampere as measured
by an ammeter connected in the circuit.
How many coulombs of electricity would

COUNTERPOISE ~

PRACTICAL WIRELESS
: THE _EASY

ROAD

TO _RADIO

| | gﬂn

ar al N
iy e —oten /)

{ THE BEGINNER'S ABC OF :
WIRELESS TERMS i
t (Continued from April 15th issue, page 156.) :

the aerial, porcelain insulators and a
lead-in tube being used.
oy oo A counterpoise is

E one of many types
- of what are called
capactty earths.
They depend for
their action on the
fact that the wires
or plates used form,
with the earth, a

INSULATOR

huge condenser.

Its capacity being

large, it offers a

very ready path to

25> the high-frequency

D currents and s,

ne therefore, as
= efficient as if actual |

=S contact were made

?c; with the soil. Some

33 forms of capacity

) earth, unlike the

5] counterpoise, are

*‘J%J not insulated from

LN ) the ground, so that

be used in, say, ten minutes ? Well, as
the rate of flow is one amp., therefore one
coulomb must flow every second (See
“ AMPERE ). Thus, in ten minutes,
six hundred would be used. If the current
used were half an amp. for five minutes
then the quantity of electricity consumed
would be half a coulomb every second,
that is, one hundred and fifty coulombs in
five minutes.

Counterpoise

A wire or network of wires suspended a
foot or so above the ground which is used

" as tho earth connection to a wireless or
transmitting station, instead of making
direct connection with the earth itself.
A proper counterpoise earth is insulated
in the same way as the aerial, and is
usually placed directly under it. It has
certain advantages over the ordinary type
of earth connection. For one thing it gives
more consistent results and is less affected
by the seasons, change in temperature,
dampness of soil, etc. It sometimes
helps towards the reduction of inter-
ference caused by atmospherics. An
example of how simple a counterpoise can
be fixed up by the amateur is shown in
Fig. 1. This arrangement is worth trying
where disturbance of reception is caused
by near-by electrical machinery. It is
insulated in exactly the same manner as

e )

1,

Fig. \.—How to fix up a simple counterpoise earth,

in wet weather the
contact is near
] enoughdirect while,
in dry weather, they function almost en-
tirely by virtue of the capacity effect. A
piece of wire netting spread on the ground
is a good example of this type of *“earth.”
Countersinking

The act of making a conical recess to
a screw hole, so that the head of the screw
may sink in to the wood, ebonite or other
material, and thus lie flush with the sur-
face. Countersinking gives a much better
finish to a job than is obtained by just
boring a plain hole for the screw. It
should always be resorted to when fixing
brackets to ebonite panels and such-like
jobs. The usual method of carrying out
the work is to first drill the hole for the
screw and then to countersink it by means
of a special countersinking drill or bit.
The process is shown in Fig. 2. The inset
shows a typical drill used for this purpose,
which may be obtained for a few pence.
The fixing holes of many components
supplied to the constructor are already
countersunk but where they are not this
should either be done by hand or else
roundheaded screws should be used. To
screw an ordinary wood screw down
really tight into a bakelite flange when
the hole is not recessed may split off the
- flange. Thus, you see, there is a struc-
tural reason for countersinking beside the

question of appearance.

Coupled Circuit

In a receiving set this term is used to
refer to two circuits, which by means of
inductance, capacity or a resistance are
able to influence one another, so that
electric currents fluctuating in the one
circuit induce currents in the other. The
two circuits thus combined or * coupled”
together are spoken of as a coupled cir-
cuil. The aerial circuit of a receiver, that
is, the circuit which receives the incoming
wireless waves, is often a coupled circuit.
The reason in this case is that the coupled
circuit gives greater selectivity than a
single circuit.

Coupling

Coupling is the connection between two
circuits, by means of which the energy is
transferred from one to the other. There
are three methods of obtaining coupling,
namely : directly, inductively, or capaci-
tatively.

Direct coupling simply means that
there is a metallic connection between
the two circuits. A modification of this
method employs a resistance, and is
accordingly called resistance coupling.

Inductive coupling, which is the form
most commonly met with in wireless, is
obtained by arranging the two circuits

(Continued overleaf.)
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Fig. 2—Countersinking an ebonite panel.
inset, countersink drill.
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ling is often ob.
tained by winding
the two coils on
one former so that
the turns of wire
may be closer than
they would be if on
separate formers.
A coil of this type
is shown in Fig. 4.
It is a
¢ o mmer-
cial short-
wave coil
withthree
windings.
Two of
these are
used at a
time, the
third one
being cut
cut of circuit
by means of a
switch.

It is often

-
. -

e =

¢ ¥
Fig. 3—Illustrating various degrees of coupling between two coils.

so that the magnetic fields around them
interact. This is illustrated in Fig 3,
which shows two coils coupled together in
varying degrees.

When a current is passed through a coil
a “ magnetic field ” is produced round the
coil, that is to say, the space round the coil
exhibits magnetic properties. A compass
held near the coil is a good means of
detecting this, for whereas the compass
would normally point North yet when it is
held near the coil it will point in different
directions, according to wherc it is held.
The direction of this magnetic force round

: a coil is represented by the dotted lines in

Fig. 3. Now, when two coils are placed
near together their respective fields will
interact and some of the lines of force will
join up so that they are common to both
circuits. The amount to which they do
this depends not only on the ncarness of
the coils to one another, but also on their
relative positions. If you look at the top
coils in Fig. 3 you will see that they are at
right angles to one another. In this

position there is little or no interaction.
In other words, there is no coupling, or
else it is very loose.

The centre coils are
shown end-to-
end some little
distance apart.
Here there 'is
more linking
up and the
coupling issaid
to be tighter.
In the third
position  the
coilsare placed
as close as
possible. This
ensures  (the
maximum
transference of
energy from
the one end to
Fig. 7—A fixed condenser the other and
as used in coupling circuits, - the coupling is
particularly band-pass tight.

circuils. Tight coup-

g .

: N B cuits

desirable to vary
the coupling be-
tween two cir-
(See
“COUPLED
CIRCUIT”
and “ SELEC-
TIVITY,” ete.), and so various methods
have been devised to accomplish this.
Fig. 5 shows one of them. Here one coil ¢
is made smaller than the other and is
mounted on a spindle so that it can be
rotated inside the larger one. Turning it
so that its
windings are
at right
angles to
those of the
stator coil
gives the
minimum or
loosest coup-
ling, while
turning it so
that both
coils point in
the same
direction
gives maxi-
mum or
closest coup-
ling.

Fig. 5—How coup-
ling may be varied
by turning one coil
inside another.

Coupling by means

ductively coupled, capacitatively coupled,
or both. Examples of the first method are
shown in Figs. 3, 4 and 5. In the second
method the coils are either so far apart as
to have no inductive coupling, or else are
screened from one another by means of a
sheet of metal to attain the same object.
They are then joined by a condenser,
such as the one in Fig. 8. The coupling is
then purely capacitative. If the coils are
allowed to have some magnetic inter-
action as well as being joined by a con.
denser, then the coupling is not pure but
mixed. The three different methods all
have their various merits and drawbacks
with which we need not concern our-
selves here. L

Fig. 4—Shows three windings on the same
former.  The coupling here is fairly tight.

Intervalve coupling, which refers to the
method of joining together the various
valves in a set, may be divided into three
classes, namely, Resistance-capacsty, Choke
and Transformer coupling.
dealt with under their respective head-
ings, which see.

Have Your Copies Bound

EGULAR readers of PRACTICAL WIRE-
LESS should carefully peruse the :
announcement on 'page 200 of this issue. §
Tt is a tedious task to have to wade through :

twenty-six issues of a paper to find a
particular article. Every reader should
collect his issues together and have them
bound in the attractive binding case, to-
gether with the title page, and index,
which we have had prepared as a service
to the reader. - This can be done at a
special bargain price of 5s. 6d., and the
completed volume will provide you with a
remarkable work of reference.

of capacity means that

the two ecircuits are
joined with a con-
denser. According to
the way the condenser

is connected up, a
large condenser will
give tight coupling
and a small one loose
coupling, or wice versa.
The method of con-

necting, which gives
the latter effect, is
shown diagrammaitic-
ally in Fig. 6 (right-

hand sketch).
Two coils of wire
may be -either in-

‘Fig. 6—Diagrams showing inductive coupling (left) and
capacifative coupling (right).
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TELSEN * SUPER " 6. Complete Kitof Send |
Telsen Parts in Sealed Carton. Cash or 10 101
C.0.D. Carriage Paid, £5/18/6.

Balance in 11 monthly payments of 10/10.  only |
| {Set of valves add /8 to each of 12 payments.) |

mmmmm: JUST RELEASED «mmm—mmmn-

1 1
! LISSEN ALL-ELECTRIC 3

4 1
| SKYSCRAPER 3 i
: Complete with 4 valves and con- Send =
¥ structional chart in sealed Lissen , 1
=cau"ton. Cash or C.0.D. Carriage la 8 i
1 baid, £7/19/6. only i
i Balance in 11 monthly payments of 14/8. ;
om 10 o 0 i P

BLUE SPOT UNIT AND CHASSIS. Type Send
99 P.M. Including matched transformer. 5 6
Cash Price, £2/19'/6.
Balance in 11 monthly payments of 5/8. only
ROLA PERMANENY MAGNET MOVING- Send
COIL SPEAKER F.6. With Universal tapped 4,6
input transformer. Cash Price, £2/9/6.
Carriage Paid. only
Balance in 11 monthly payments of 4/8.

Just pay a further 2/6 on

delivery and balance in 5
monthly payments of 5/6 for
PETO - SCOTT GUARDIAN
Q.P.P, MOVING-COILSPEAKER
“specially designed for Q.P.P.
output_ Extremety sensitive, and
gives perfect quality. Cash or
C.0.D., Carriage Paid, 29/6.

SEND

2/6

ONLY

NEW BLUE SPOT PERMANENT MAGNET Send
MOVING-COIL SPEAKER 29 P.M. With input 5,2
transformer. Cash or C.0.D. Carriage Paid.
£1/12/6. only
Balance in 6 monthly payments of 5/2.

ISNI BLUE SPOT

Special Bargain Offer to

“Practical Wireless"” Readers.

Speaker and Chassis. For high

or low-powered sets. Original

Price £1 12s. 6d. Our Price

gor a limited period only)
ASH or C.0.D.

ATLAS ELIMINATOR. Type A.C.244. Three Send
tappings, S.G., Detector and Power. Output 5,6
120 volts at 20 m/A. Cash Price, £2/19/6.
Carriage Paid.

Balance in 11 monthly payments of 5/6.

GARRARD INDUCTION GRAMOPHONE Send
MOTOR. For A.C. Mains. Model 202. Mounted 4,1
on 12-inch nickel motor plate with fully
automatic eléctric starting and sto, ‘fpmg switch. only
Cash Price £2/10/0. Carriage Pai

Balance in 11 monthly payments of 4/7.

Just pay a further 2/6 on de-
livery and balance in 5 monthly
payments of §{6 for
PETO-SCOTT PERMANENT
MAGNET MOVING-COIL
SPEAKER, ideal for all sets
except Q.P.P. Cash or C.O.D.
Carriage paid 29/6.

Send 1/- tor splendld SHORT-WAVE BOOK
written and edited by Mr. G. T. KELSEY, lhe
world-famous short-wave expert. Describes four
efficient receivers with full building and operatmg
Instructions ; 48 pages, 4-colour eover. ¥|y
Hiustrated. FULL SIZE BLUE PRINT Wi
EVERY COPY. Obtainable from all shops and
branches of W. H. Smith and Sons.

aSTRICT PRIVACY GUARANTEED—WE DEAL WITH YOU DIRECT

PRACTICAL WIRELESS

UTHOR KIT

CASH ~ C.0.D - or H.P.

A c TW' As described in
. ’ -

] » this week’s issue

[13 9 Author’s KIt ot first specified Delivered, Carriage Paid
“ -parts less valves, cabinet, on first payment of 1 3 -

panel, baseboard and speaker, Balance in 11 monthly pay-

CASH or €.0.D. Carriage Paid, £7/1/6. ments of 13]-.

: KIT “B” As Kit ** A but with valves @ : KlT “Q” with valves, cabinet, panel, :
3 ) ; only. Delivered, carriage paid, B and haseboarg, btm fess speaker, :
: on first payment o elivered, carriage paid, on firs :
: 17,5 payment’of : 21,3 :

Balance in 11 monthly payments of 21[3.
Cash or C.0.D. Gamage Paid, £11/11/6.

i Balance in 11 monthly payments of 18]-.
Cash or €.0.D, Carriage Paid, £9/16/6.

If specified speaker required, add £1-10-0 to each Kit Cash Price or 2[8 to each monthly payment-

KIT BITS Selected C.0.D. items. You pay the postman. We  pay
B post charges over 10/-.

1 Polar Uniknob 2-gang .0005 Condensers 1 Leweos B.P.F./R Coil .. od .. 12 o

with disc drive .. 19 6 | 3 Specified Valves .. 0o 00 .. 215 0

1 Heayberd Mains Trdnziormer, Model 1 Smith Lyric Cabinet 115 0

C.Twin ...... i, S 1 9 6|t Grampian Energised Speaker Model E1 110 0

SEND DIRECT to AVOID DELAY
FURY FOUR

BATTERY MODEL A.C. RADIOGRAM

KIT ({3 A 9% Author’s Kit of specified parts, inclnding KIT £6 A $9 Anthor’s Kit of specified parts, including
ready drilled panel, but less valves and ready drilled pinel, but less Valves, Cabinet,
cabinet. Delivered, Carriage Pald, on First Payment of 12/_ Motor, Pick-up and Speaker. CASH o 0.D., Carriage Paid.
Balance in 11 monthly payments of 12/-. CASH or £10-0-0. Delivered, Carriage paid, on first payment of 18/4
0. O.D Cnmus Paid, £6/10/0, Balance in 11 monthly payments of 18/4.
|  KIT “C”
As Kit “ A ¥ bot with vnlvell

o ESSENTIAL ACCESSORIE3
KIT s*B”
and Peto-Scott American Type |

1 Amplion Pick-up with Voluine Control, 25/-,

1 Simpson Electric Turniable, £1/19/6
As Kit *¢ A ** but with valves, 1 W.B. Permanent Magnet Moving-Coil Speaker, £2/2/0,

et TR Fl T TR s TR EXCLUSIVELY SFECIFIED Cash or |
4 ere arr, £t ath or
Payment of 17/3 | | on o Parment oi 18/6 ] {PETO-SCOTT 1933 ADAPTAGRAM C.0.D.}

Balapce in 11 monthly Day-
ments ot 173,  CAS
€.0.D., Carriage Paid, £9/7/8 ]

Balance in 11 monthly pay-

j Real Inlald Walnut. With Motor Roard and
meuu ot 18/6, Cash or

ready for 8et. OUr send 8/8 depcsit and 11 65/6
0.0.D.. Carrioge Paid, sm/°/a | imocktly payinents of 8. Garriage Faid

CASH, C.O.D. or EASIWAY
19 c°mplete Kit of Parts, inclu-
or C.0.D., Carriage Paid, £3/19/6. 7/6 Dcposit and

PILOT GUARDIAN OQ.P.P.
ding ready-drilled panel, but less
11 monthly payments of 7/3.

l

4-VALVE KIT
KlT B valves and cabinet. CASH 7,6

r 1
CER5? As Kit “A* bot &6 g™ 99 As Kit “A " bot
i KIT “B” (ia Vaives, o § | KIT with Valves and |
) cabinet. GASH or C.OD., ¢ | Table Cabinet. CASH or '
) Carriage Paid, !8[18[0. { 1 C.0.D,, Carriage Paxd £7/13/0.
} Delivered, Carriage Paid, 12/6 1 | Delivered, Canface Paid, 14 /_ }
y op First Payment of i j oo First Payment of ¢
Balance in 11 monthly payments Balapce in 11 montbly payments !
) o [ ] v
of 12/8, of 14/-
o S e e =l
KlT ] D 39 As Kit “C* bot with Consolette cabinet less
meter and speaker. CASH or C.0.D., Carriage

15/-

Paid, £6/3/0. Delivered Carriage Paid, on First Payment of

Balance in 11 monthly payments of 15/-.

Send for Fall Size Blue-Print and Constructional Chart.
Usual price 1/-, Sent FREE to ** Practical Wireless’ Readers.

IMPORTANT

ll’aru. Klu.ctl)ﬁhcel-

o, Finished Re. 2 PETO-SCOTT CO. Ltd. 77, City Road.; London E.C.1.
ceivers & Agcels]- 'I‘e]ephone2 (li)lﬁrkenwgl 1%106/33248
Py i, West End Showrooms: 62, High Holborn, London, W.C 'Phone : Holborn
CODMeeHLESon Dear Sirs, Please send me CASig-l/C O.DYH:D, o bt e B . . JE

Easy Payments,
Send us a list of
your wants, We will
quote you by return,
€.0.D. orders value
over 10/~ sent
carriage and post
charges paid.

for which I enclose £......e0t 8iienvnneiecde CASH/HP Deposit.
NAME ..........
ADDRESS ......
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EFORE we give detailed instructions
for handling this  interesting four-
valve receiver, there are one or two

points which may be -explained at more
length than was dohe'last week. First of
all, the coil 1.3 (see page 154 of last week’s
issue) should be earthed, and owing to a
draughtsman’s error this was not shown on
this diagram. . Therefore, a wire must be
joined to terminal 6 on this coil, and the
other end of the wire taken across to the
earth terminal. It is also preferable, in
some cases, to connect the switch rod and
the cans of the coils to earth, and for this
purpose a barc wire should be attached
to this terminal {No. 6 on coil 3), and the
end of the wire placed below the metal
base of the coil before tightening up the
screws. As the switch rod bears on a small
spring which is in contact with the case,
the remaining two screening cases will also
be automatically  earthed.” This point
should not be overlooked, as it prevents
hand-capacity effects and also assists in

ganging,

Connecting the Batteries

The battery connections are simple, as
gtated last week, but to assist those who
are new to wireless, the following detailed
hints are given. The Lissen battery is
marked with a minus sign at one end and
a plus sign at the other. The two battery
leads carrying the plugs marked H.T. —
and H.T. 4+ should be inserted in these
two sockets, the H.T. — plug being inserted
in the end marked with the minus sign,
and the H.T. 4 plug in the other end of
the battery. The grid-bias battery will
have three plugs inserted in it normally,
and a fourth when the pick-up is employed.
The lead from the potentiometer is inserted
in the negative end of the grid battery,
that is, the 16-volt tapping. The lead
joined to the filament leg of valve-holder
V.1 is inserted in the opposite, end of the
grid battery, and the lead from the Multi-
tone transformer should be inserted in the
socket marked 7.5 volts. The L.T. leads

o md
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How the Befa Sheuld Be Handled to Bring ~.Y..;;;."Music
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are joined to the accumulator, the L.T. —
lead being joined to the black terminal
and the positive lead to the red terminal.
Before the receiver will work, a fuse bulb
must be inserted in the special holder on
the on-off switch on the panel. It is impor-
tant to note that unless this bulb is in
position no high-tension supply is in
circuit. Do not use an ordinary flash-lamp
bulb for the purpose, as there is a risk that
this will not blow before the valve filaments
in the event of a
short-circuit
occurring. Obtain
one of the special
Belling - Lee, or
Bulgin fuses, and
obtain one of the
correct rating,
which is .150
amps. Onthe
transformer fitted
to the speaker
will be found
three soldering
points, and
lengths of flex |
should be attach-
ed to these. The
centre lead must
be joined to the ;
battery plug H.T.
.+, -and the re-
maining two leads
are then joined to
the L.S. terminals on the receiver base-
board. The inclusion of the lead to the
centre terminal i3 most important, as the
set will not work without this.

‘Testing -Out

" Now, before switching on, turn the knob
of the potentiometer half-way between its
maximum and minimum positions, and set
the reaction control so that the vanes of
the condenser are all out. - That will be
with the knob turned to the left as far as
it will go. The knob immediately above the

Note the tidy arrange-
ment of the components.

teaction knob should also be set to a

mid:wary position, although this contro! is
not 1mportant at the moment. If you now
examine the rear of the- aerial-series con-
denser (above the potentiometer) you will
see a small arm, which rotates with the
control knob, and the knob should be set
so that this arm is touching the lower
contact on the condenser. In this position
the condenser is short-circuited, and maxi-
mum signal strength
(but minimum selec-

tivity) will besobtained. Now pull oyt the
switch, and you should hear a certain
amount of rushing noise from the loud-
speaker. If there is no sound at all, rotate
the reaction knob, and if nothing at ali
happens, switch off, as some connection
is faulty, or the set is not correctly wired
up. Check over, therefore, and get every-
thing correct so that this rushing is heard
when the switch is pulled out. Now rotate
the dial until the wavelength corresponding
to your local station is in line with the
pointer, and you should hear the station

(Continued on page 201.) e &

._.

: LIST OF COMPONENTS FOR THE BETA UNIVERSAL FOUR.

One Pair Telsen Band Pass Coils (Type W.290).
One Telsen Single Matched Coil (Type W.216).
One Telsen Three-gang Condenser with Disc
Drive.

One Telsen Aerial Condenser with shotting switch.
Three 4-Pin chassis-type valveholders, Clix.
One 7-pin chassis-type valveholder, Clix.
One .02 Dubilier fixed condenser, type 9200.
One .001 Dubilier fixed condenser, type 670.
One .002 Dubilier fixed condenser, type 670.
One .05 Dubilier fixed condenser, type 9200.
One 1 mfd. Dubilier fixed condenser, type BB.
One .0002 mfd. Dubilier fixed condenser, type 670.

Y e

One .1 mfd. Dubilier fixed condenser, type 9200. | One Lissen 120-volt H.T. Battery. Sundry Screws, Fuse Bulb, Coil of Glazite,
One 10,000 ohm spaghetti resistance, Lissen, One Lissen 2-volt Accumulator. Flex, etc.
L).( M) -t AR e

) a—

Lissen.

One 20,000 ohm spaghetti resistance,
Lissen.

One 30,000 ohm spaghetti resistance,
One Bulgin H.F. Choke, Type H.F.9.
One Lissen standard H.F. Choke.

One .0005 mfd. reaction condenser, Lissen.
One Maltitone Toco 1-4 L.F. Transformer.

One Multitone Graded Potentiometer.

One Benjamin Class B Driver Transformer.
One Busco thtee-point switch with fuseholder.
One Lewcos 20,000 ohm Potentiometer.

One Becol Ebonite Panel, 15in. by 7in.

One 1 megohm Lissen Grid Leak with wire ends.
One Lissen 16-volt Grid Bias Battery.

One Rola Loud-Speaker, Type F.6/PM/O1/Class B.

One 3-Ply Baseboard, 15in. by 10in.

One Cabinet, Peto-Scott.

One Cossor 220 VSG valve (metallized).

One Cossor 210 Det. valve (metallized).

One Cossor 215 P. valve.

One Cossor 240 B. valve.

Three Belling-Lee Terminal Mounts.

Six Belling-Lee Type B Terminals  (Aerial,
Barth, Pick-up, Pick-up, Loud-Speaker,

Loud-Speaker):

One Belling-Lee Four-Way Battery cord.

Three Wander Plugs, G.B.4, G.B.1 and G.B.2.

-1».(‘1».0.(-4-_0.04
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A.C. TWIN

The Grampian again the Designer’s Selection

A MOVING COIL SPEAKER — |
FOR EVERY SET TO :
SUIT EVERY OUTPUT | [

Grampian Speakers are used by
wide world manufacturers one of
whom says: ‘The reproduction
from the Loudspeaker is quite
l exceptional—no less than sheer

delight.” i
[ i
i
Al Speakers are fitted with Multi-
Ratio Transformers and are
v - — S guaranteed for Two Years. — — —
The Nlpp:er Specified for the ‘A.C. Tnin”
Type P.C.2. Price 27/6 Type E.1, 2,500 obms, 6" cone. Price 25/«
Write for Catalogue K.L. Type B.8. 2,500 ohms, 8" cone. Price 37/6

GRAMPIAN REPRODUCERS LTD.

KEW GARDENS, SURREY

@ Cives extremely fine tuning.  Similar in con-
struction to the J. B. "NUCANG" Condensers, but
the trimmer of front section is operated
independently from the recciver panel by
means of a second knob concentric with the main
tuning knob: Rigid one piece chassis, very robust
construction. Trimmer to each stage. Heavy
gauge wide spaced aluminium vanes. Special
bearings to rotor ensure permanent
accuracy. Capacity .0005.

Matched to within ¥ mmfd. plus 3 per cent.
Complete with disc drive and bakelite escutcheon plate.
2 gang - 18/6 3 gang - 27/-

PRECISION INSTRUMENTS

Write for Complete Catalogue.

Advertisement of Jackson Bros. (London) Ltd., 72, St. Thomas Street, London, SE.I.
Teleprone: Hop 1837,
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THE

EDITOR

RECOMMENDS this

Simple Way of having
Your Parts of " Practical

Wireless”™

Bound in

Convenient Volume KForm.

Don’t hesitate, don't delay—bound
immediately, before copies are lost or
damaged, ‘* Practical Wireless ™ in
convenient Volume form will find a

i place on your bookshelf ready for im-

mediate reference at any time. Do not
waste the money you have spent in
purchasmg your copies of ** Practical
Wireless " by omit-

URGENT
So that you shall not miss this
opportunity of having your parts
bound at this special inclusive
price, forward your copies (dated
Sept. 24th, 1932, to Mar. 18th,
1933) of Volume One for binding
TO-DAY, using the order form

T below.

ting to have the 3
first Volume bound :

INCLUSIVE

ALL YOU

The Bound Volume
of “Practical Wireless.”

This 1tlustration shows the exceptionally
attractive style of binding case supplied.
It is of Rich Royal Blue art book cloth,
boldly lettered on the shelf and front
side with Peerless Silver Leaf. These
binding cases and semi-annual indexes
have been produced for the convenience

in the Publishers’
authorised covers.
For utility, lasting
service and good
appearance these
handsome binding
cases in Rich Royal
Blue Cloth with
Silver lettering and
design are ideal.

BARGAIN PRICE
OFFER
The cost of the Case
and Binding, in-
cluding Title Page,
fully cross - refer-

enced Index and.

Return Carriage is
5'6.

L.,

HAVE TO DO

Send your 26 cop-.

ies, clearly marked
with -your name
and address (use
order form), to
A. W. Bam &Co.,
|7-_19, .Bis-
hop’s Road, Cam-
bridge Heath, E.2,

of the reader so that he can readily
turn up the particular article to which
he wishes to refer.

FILL IN AND
POST  THIS
ORDER FORM

“together with P.O.

IMPORTANT
The Binding House of A. W. Bain &

Co. Ltd., have arranged to receive
and bind each volume of “ Practical
Wireless ™ in the Publishers’ author-
ised Covers. Missing parts can be
obtained at post free rates from the

Pu.blishers 1|

48 cheque for 5/6.
Retum carriage 1s paid on all orders
in UK. If parcels are not clearly
marked, the binder cannot accept
responmbxhty for 'delay or loss.
Payments acknowledged and orders

-executed in strict rotation. Average

time—three weeks.

TO-DAY

with your copies of'
“Practical Wireless ”’

To A. W. BAIN & Co.,

Ltd.,

17-19, Bishop’s Road,

Cambridge Heath, London, E.2.

No. 1 (dated Sept. 24th,
1932) to No. 26 -(dated
March 18th, 1933).

To
A.W.BAIN &Co.,Ltd.,
17-19, Bishop’s Road,
Cambridge Heath,
London, E.2

.

Please find P.O. (or cheque) attached for 5/6 to include cost of Cover, Binding,
Title Page, Index, and Return Carriage for Volume I of ** Practical Wireless ™
in Rich Royal Blue Art Cloth.

TN TS0 8 O 0 e R SO B ottt a0 o oct 000 0t dboaai X O RPRO- D acaac e TR TTE T

Postal Order Address...c.veuneen..

enclosed.
Please cross

/& Cof
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(Continued from page 198.)

if it is working. If not, rotate the poten-
tiometer control, and also the reaction
control, until you hear the station. Now
carefully turn the series-aerial condenser
knob and see if any increase in signal
strength is obtained. If so, then the small
star-wheel on the variable ' condenser
nearest the panel should be carefully turned
with a long, thin piece of wood. Now, with
one hand holding the main tuning-knob,
swing the condenser backwards and for-
wards over a few degrees, and at the same
time rotate the other two star-wheels in
order to gang the three circuits. This is
3 tedious business, but must be carried
out carefully, if you are going to
receive distant stations, as two or three
degrees difference on two sections of the
condenser will result in a weak station
not being heard at all. The idea is to get
the three wheels adjusted so that the
movement of any one wheel, either forwards
or backwards, resultsin a weakening of the:
station. When you have carried out this
operation, turn.the dial to a reading at the
other end of the scale and try and pick up
a station there, and see if any further
adjustment is needed. If not, the receiver
is ganged, and may be now installed in
the position it is to occupy.

The method of handling all the knobs
is really quite simple and should be carried
out in the following manner. Suppose you
wish to try and receive Rome. From
Data Sheet No. 15, or other source, you
see that the wavelength of Rome is approxi-
mately 441 metres. The first thing to do,

PRACTICAL WIRELESS

jtherefore, is to set the dial to give this
reading. Now take the reaction knob
in the right hand and. the potentiometer
knob in the left hand and turn the two
together until you hear the station (if
it is transmitting at the time). You will
find that as the reaction is increased
probably Stockholm also can be heard,
but thep by reducing the potentiometer
setting the two stations will fade away.
An increase of the reaction condénser will
bring back the Rome station, but the
Stockholm signal will be weaker. When
these two controls have been juggled to

‘get the very best, without oscillation, the

Rome station should be received quite
clear of interference. It may happen,

BUILDING THE A.C. TWIN
(Continued from page 194.)

length of twin flex to the filament terminals
of valve-holder V.2 on the main base, con-
necting them also to the filament terminals
on valve-holder V.1. Take a length of flex
with red cotton covering and attach this
to terminal No. 1 on the Varley choke and
plait together the twin filament leads, this
red-covered lead and the plain rubber lead
which you attached to the .001 mfd.
condenser. Pass them up through the slot
on the right of the base and carefully slide
the base into the cabinet. When right
home, attach the two leads (from H.F.

choke and R terminal on coil) to the -

terminals on the reaction condenser, and
push . the wave-change rod. through the
hole into the coil base. Attach the con-
denser knobs to the spindle.
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however, that you are situated in such a
position, or your aerial is arranged in such
a way that it is impossible to get rid of
Stockholm. In this case, and in other
cases where an interfering station cannot
be got rid of, the following procedure is
carried out. The reaction and poten-
tiometer are adjusted for maximum results
as just described, and when the best
setting has been found the left hand should
be transferred to the knob above the
potentiometer, and this should be slowly
turned anti-clockwise. At the same time,
the reaction should be increased to make
up for the loss in signal strength. If it is
found that the condenser value has to be
so reduced that the H.F. valve oscillates,
the potentiometer should be turned back
a degree or so. You will find, however,
that these three controls may be handled
quite easily, and it is possible to get most
stations clear of interference. Naturally,
the series-aerial condenser only requires
adjusting when interference is experienced,
and the reaction is only wanted when a
distant station is required. When the
station is received at its best, the tone
control may be called into use to vary the
reproduction, but it will probably be found
that for most types of reception, the knob
may be turned to a midway position, where
it gives a practically uniform response.
If a heterodyne whistle is heard or a
soprano is screeching away, the top may
be removed by turning the control towards
one end. On the other end, if a violin
lacks ¢ bite,” due to, perhaps, an excessive
use of reaction, the knob may be turned
the other way to remove some of the lowerx
notes and give brilliance.

WRIGHT & WEAIRE LTD., 740, High Road, Tottenham, N.17.====rTelephone : Tottenham 3847-8-9,

are

\WHEW

SPECIFIED

for the

SUPERSONIC SIX

BEFORE YOU START—SEND for BOOK No. G.N:

| - -

The SPECIFIED COILS

1 .011/8 Dual Range Oscillator with switch

2 .0T2 Bandfilters
1 0T} Bandfilter

1 Wearite Q.V.C. Volume Control, 25,000
ohms . Price 4/8

COILS

Againand-again Wearite features as exclusive
specification for Oscillator and L.F. Trans-
formers in Superheterodyne Sets.
‘““ Supersonic Six »’ uses Wearite.
following the designer implicitly can you
obtain the results he intended—and the
coils are the more important components.

The
Only by

Price 10/8
Price 10/6 each
ae +. Price 10/8
ALSO SPECIFIED

.. .

-

Buitable for the * Supersonie Six.”
Super Model (as illastrated) .. Price 42/~
Popular Model . w o » 323

02977 :



202

PRACTICAL WIRELESS

H.T. Current and Volume
IT is surprising to find how mistaken
ideas, especially in regard to wireless
matters, managc to circulate so freely
before they are corrected. 1 make this
remark after being entertained to tea by
some friends who have owned a battery-fed
radio receiver for the past scven years.
The *“ wireless™ was switched on after
tea and I was rather horrified at the very
poor volume and “ thin” tone. On tact-
fully making reference to this, however, I

LS Transformer
pd
i3

LFValve

Fig. 1.—'A4
.compensaled
tone control.

was told that the set was certainly capable
of much better things but that the batteries
were rather low and might not last the night
out if the volume was turned full on. It
was a little difficult to see the meaning of
this statement at first, but I gathered that
my host was under the impression that the
set’s current consumption depended upon the
signal strength obtained from the loud-
speaker. -

The time was not an opportunc one for
correcting this wrong impression, but if by
chance any new readers are under the same
misapprehension I would like to emphasize
the fact that, with most sets at any rate,
the consumption of either H.T. or L.T
current is scarcely affected by the volume
of reproduction. The only slight difference

which does occur is that the H.T. current to.

a leaky-grid detector falls as the signal
strength applied to it is increased. Thus
when the programme is made louder by
increasing reaction the set consumes rather
less H.T. current than otherwise.

When a variable-mu valve is employed
the H.T. current consumption certainly
does rise when volume is increased by
reducing the V.-M. grid bias, and in that
case there is some justification for keeping
down the volume in the interests of economy.
The same thing applies to a set using a
Q.P.-P. output stage—H.T. current con-
sumption is then almost proportional to
the volume level.

Compensated Volume -Control
'HIS reminds me of another effect of
reducing the loud-speaker volume
below certain limits. You have probably
noticed yourself that when the strength is
turned down “ quality >’ becomes worse,

{ resistance. When the potentiometer is set

) APri| 22nd, 1933

The reason is that the ear is less responsive |

to both high and low notes, especially at
low sound levels; as-a result the # middle
frequencies ”* are heard quite well, but the
hich and low ones can scarcely be de-
tected. Under such conditions music
seems to lack all * punch ** and * vigour,”
so that most of the enjoyment in listening
i8 lost. This effect is so noticeable that
one or two American receivers are fitted
with what is called an * Acoustically
Compensated Volume Control.” The name
is something of a mouthful, but the principle
of operation is perfectly simple and can |
easily be tried in any set fitted with a
potentiometer volume control. A circuit
diagram showing how the idea is applied
is given in Fig. 1, where the extra com-
ponents required are enclosed by a broken
line. P is the usual potentiometer volume
control and R is an additional variable

to “ full volume ” the tone compensating
circuit has no appreciable effect, but it
comes into play as volume is reduced. Since
the choke and condenser “ tune” to the

middle frequencies they allow these to
“leak away” to a certain

side by side with the set instead of being
above or below it as is more usual ; this
gives a particularly pleasing and business-
like appearance.

The 1933 Portable

'ALKING of summer time and portables
reminds me that I have not yet
finished working .out the final design for
my 1933 model (portable, I mean). This
I am sure of, it will have * Class B” L.F.
amplification and in all probability one
of those small permanent-magnet moving-
coil speakers. I would also very much
like to use Ferrocart coils because of their
high efficiency and compactness, but at
the time of writing I understand that they
are only available in sets of three, whereas
only one, or possibly two, would be
required. A portable designed on the
above lines and fitted with an H.F. pentode
should make an almost perfect outfit for,
unlike most sets of this type, it would
provide really ample volume for open-air
and picnic use. I am afraid it would be
rather on the heavy side, but it need not
be much worse in this respect than many

extent and emphasis is thus
given to the higher and lower
notes. _ By experimenting
with the setting of resistance
R a position can be found
with which
the tone
is auto-
matically
balanced
for any
setting of
the poten-
tiometer. :
You might
caretotry
this idea
for your- L
self if you | LAl

000w
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P
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/00000
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Reaction

S LT

have the
necessary ‘L

]

parts on
hand.

S.W. Superheterodynes for the Colonies
lN view of the previous references on this
S

Fig. 2—A

page to the dearth of battery-operated
.W. superheterodynes suitable for
Colonial listeners, it is interesting to note
that two such instruments have recently
been put on the market by two well-known
firms. Both of these instruments are
exceptionally well made and specially de-
signed for the conditions under which they
are likely to be used. One model has a
zinc-plated chassis which is proof against
all climatic variations, whilst both employ
a special insulating material for the coil
formers, etc., which has been found to
withstand the disintegrating effects of heat
and humidity.
The other set is interesting in that it
has a built-in moving-coil speaker arranged.

novel portable circuit.

of the sets which are already very popular.
It would at least be trans-portable and
could easily be carried into the garden or
stowed in the car.

A Suggestion for a Lightwelght Portable
HIS brings us back to the old question :
“When is a portable portable ?”’
I must confess that I do not know of any
set on the market which I should care to
carry for more than a few hundred yards—
at least, not for pleasure. But I have just
rigged up a simple two-valve receiver
which I think could be made up in portable
form at an inclusive weight of 16 pounds
or so. It uses a pentode detector, followed
by a pentode output valve and really does
give quite good loud-speaker volume up to

- 30 or 40 miles of the Regional stations

when used on a small frame aerial. Should



__A'pri| 22nd, 1933

PRACTICAL WIRELESS

203

you care to try this excellent arrangement
for yourself 1 give the circuit diagram in
Fig. 2. Ascan be seen, it is straightforward
enough and entirely devoid of *frills.”
The frame aerial contains two windings,
one for tuning and the other for reaction,
and is wound in the manner described on
page 950 of PracTricAL WIRELESS No. 20.
Three separate H.T. tappings are provided
to save the necessity for decoupling
resistances and condensers; these should
receive voltages approximately as follows :
“H.T. +1,” 100 volts; “HT. +2,°
70 volts and “ H.T. +3,” 30 to 50 volts.
Using two pentodes of the high efficiency
type (such as Cossor 220 HPT) the total
H.T. current consumption is only about

6 milliamps and can economically be

derived from the sinallest size of high-
tension battery.

Detector Overload

I DARESAY that very much of the
distortion found in the average S.G.—

D.P. receiver is due to the detector valve

being overloaded, and yet this source of

trouble is very rarely suspected. The

point is that if a power valve is to be |

fully loaded the detector must supply a
large output or else be coupled through a
fairly high ratio transformer. When the
transformer is not of high step-up the

detector is liable to overload long before |

the power valve. If the latter fault is
suspected it can be checked fairly easily
by tuning in a foud station and observing
the effect of increasing and decreasing
reaction; if this makes practically no
difference you can be fairly certain that
overloading is taking place. The cure is
to fit an aerial-input volume control or to
increase the detector H.T. voltage. Maxi-
mum volume will naturally be reduced
when the former method is employed, but
it can. be brought back to its previous
level by using a higher ratio L.F. trans-

former or changing over to resistance-fed {

transformer coupling.

Excessive Oscillation

VERYONE who handles a wireless |,

receiver should be able fo recognise
the signs of self-oscillation, as H.F.
instability is still the most fruitful source
of trouble in receivers with H.F.
amplification.

For instance, in some cases, when the }
potentiometer volume control of a set is

advanced to ‘ maximum ” the signal
strength drops considerably. This is

almost a certain indication -that, when j§

loading is removed from one of the tuned
circuits, the H.F. valve passes into a state
of violent self-oscillation, with the probable
result that.the succeeding detector-grid
circuit is choked.

Summer-Time Reception Conditions
ITH the advent of “Summer Time”
we can expect to find conditions
for long-distance reception considerably
worse than they have been during the last
few months, I give this timely hint be-
cause about this season every year for the
last decade I have been inundated with
questions such as “What can be wrong
with my set ? I used to be able to get
scores of foreign stations and now I can
hear nothing of them.” If this is your
present trouble I can only make three
suggestions. One is that you add an extra
H.F. valve, another is that you build a
new set specially designed for long-distance
reception (you can’t beat the * Fury Four”)
and the third is that you trv the
short-waves,

.4
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For evary one degree centigrade
rise in temperature the change
in resistance value of a Dubilier
resistance is only .04%. The
small effect of this change in
the resistance value under
normal working conditions s
emphasised by the curve shown
herewith, the right-hand scale
of which gives the actual re-
sistance values- of a 100,000
ohm resistance at various
temperatures ; while the left-
hand scale gives the average
percentage changes.

Dubilier resistances are made

according to value and rating

to cover every requirement—
insist on Dubilier make when
buying resistances and be
certain of absolute satisfaction.

Have you seen the new Dubilier Component

Booklet, ** Ch

00sing your Resistances and

Condensers”* ?  Ask your dealer for a copy

or wrile fo us.

Twatt typel[-, 2watt type2/-,3 watt type3k-

PDUBILI

E

METALLISED
RESISTANCES

DUBILIER CONDENSER CO. (1925) LTD., ®
Ducon Works, Victoria Roas, North Acton, London, W.3.
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€.

New ,principles ‘of construction
have made possible the HIVAC
Valves at specially low prices—
from 4/6 upwards.

There is a HIVAC Valve for
every wireless requirement which
will save you money and give
you longer service.

Write to us for our Comparative
Valve Guide and state the set

you have or the set you propose
to make.

ALL HIVAC VALVES ARE BRITISH MADE

WIVAC

THE SCIENTIFIC
VALVE

—_———

Telephone - — >

Great N

CLERKENWELL 7587

April _22_nd, 1933

113-117T. FARRINGDON R:

LONDON, EC ©

L NOBS

MATCH UP!

a + « that odd as-
sortmcnt of knobs
on your panel by
making a selection
from our range.

POINTER KNOBS
Black.
K.2. 14°din. x 3-18” bore 6d.
x 3

K.4. 1", » 8d.
K5 1° ,, x 816" ,, &d.
K6 1" ,, x{° » 4id.

WALNUT KNOBS

K.11. 1} dia. x 5-16° bora 6d.
K12 14°,, x§° » 6de
K13 1° | x 316" ., &d.
Kl4 1 . x§ . &d

OCTAGON KNOBS
Black.

ok.

K.7. 1}°dia. x 3-16" bore 8d.
. 147, x¢§° » 6d.
» X 3-16° ,, 4jd,

T X, ata,
RIBBED KNOBS

lack.
K.15. 137 dla. x 3-16” bore &ld.
Ka6. 147, x}° » &

lRROlW LINE

ack,

K.17. 1} dia. x 3-16° bore &}d.
K18.14" ,, x}° » 4id
Delivery ex. sock.

o

Deopt. ‘N7,
A. F. BULGIN & Co., Ltd.,
ABEEY ROAD, BARKING, E3SEX.

EASY TERMS

Everything Wireless supplied on Jowest  terms.
Prompt Delivery Gunaranteed.
Price List Free on request.

JUST RELEASED
New Lissen All-Electric Sky-
scraper Kit. Complete Kit, incl.
valves, for building this out-
standing new receiv

With order
er,
Cash Price 57/13/6

And 1] monthly payments of 14/4. .

Lissen Skyscraper, Battery Model. With order
Cash Price £4/9/6. 5,-

And 11 monthly payments of 8/6.

NEW
BLUE SPOT UNITS
just released by the manulacturers.
NEW BLUE SPOT 99 P.M. MOVING-
COIL UNIT. With order
Cash Price £2/19/8. &
And 11 monthly payments of §5/8.
NEW BLUE S8POT PERMANENT
MAGNET MOVING-COIL SPEAKER With order
29 PM., With  ioput transiormer. 5/_
Cach £1/12/5,
Balance in 6 monthly payments of 5/2.
NEW E SPOT PERMANEN
MAGNET MOVING-COIL SPEAEKER With order
45 P.M. With input transiormer, 5/_
Cash £2/5/0,
Balance in 8 monthly payments of §/=. only
ATLAS ELIMINATOR A.0. 244, Three
H.T. tappings. 20 M/A out) With _order

put.
Cash Price £2/19/8.
And 31 monthly payments of 5/6.
All carriage paid. Quotations sent by return.

(Dept. P),

ADDING A VALVE TO YOUR SET
(Contirued from page 178.)

already employed. Ifit is a det. and 2 L.F.
circuit, then the most obvious addition is a
screen-grid stage. The only exception might
be in the case where the receiver was used
chiefly for local reception and gramophone
records, from which ‘extra volume was re-

{ quired, when the extra valve could with

advantage be used in push-pull with the
existing output valve.

With the S8.G.-det.-pentode type of
receiver, the position of the additional valve
i8 not quite so obvious. As with a two-
valver, there are again two possible positions,
namely, before and after the detector.
However, there are certain difficulties which
would not be met with in the case of the
two-valver. These are chiefly conneected
with the pre-detector airangement. First
of all, the addition of another screen-grid
stage would make the input to the detector
rather large, with the consequent risk of
overloading it on the loud stations. There
are two ways of avoiding this. One is to
usc o variable-mu valve as the additional
amplifier so that large inputs can be reduced
by using the usual grid bias volume control
employed .with these valves, and the other is
to adjust the working characteristics of the
detector so that it will handle larger signals
than with the normal arrangement. This is,
of course, power grid detection and consists
of using instead of a 2 meg. leak and .0003
mfd. condenser, a .25 or .5 meg. leak and a
.0001 mfd. condenser, together with a high
anode voltage.

If there are already three tuned circuits in
the set, namely, band-pass input and a tuned
intervalve circuit, then another tuned H.F.
stage is unlikely to be necessary except in
the very worst cases of interference and will
in any case add to the tuning difficulties, so
that the best use for the extra valve is either
as a choke-coupled H.F. amplifier between
the present S.G. valve and the detector, or
as an extra L.F. amplifier. In the former
case it will add to the sensitivity of the
receiver and also assist the ganging, since the
third tuned circuit will now form the grid
circuit of the new valve instead of that of
the detector. The removal of the damping
imposed on this circuit by the detector will
mean sharper tuning and better ganging.

Pros and Cons

On the face of things the inclusion of the
additional valve after the detector has much
to recommend it. For instance, there is
no likelihood of H.F. instability, there is
no need for extra tuning and no possibility
of detector overload. On the other hand,
however, adding an L.F. stage, either R.C.C.
or transformer coupled, means replacing
the pentode output valve with a power
or super power type. To retain the pentode
as the last valve would mean overloading
it. Again the additional L.F. stage would
most likely call for extra decoupling, especi-
ally where the high tension current is
derived from the mains.

A method of adding an extra L.F. valve
which will appeal to many, especially those
using battery sets from which a large undis-
torted output is desired, is to connect it in
push-pull with the existing pentode, as
suggested for the two-valver. Of course,there
will be the added expense of the necessary
push-pull transformers or chokes, but
against this must be reckoned the fact that
only one extra valve will be needed and ne
extra decoupling. Of course the push-pull
method is nat confined to pentodes. Triodes
may be used equally well.
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HORT-WAVE work has always excited
S a great deal of interest, and in
many people a sort of awed wonder,

by reason of the remarkable long-distance
reception that is possible with quite
reasonable consistency, and since the
opening of the new Empire transmitters
it has been more in the limelight than ever.
Incidentally, it is curious that, since short-
distance signals are séldom strong on short
waves, the new Daventry transmitters
should have caused such a burst of activity
in this country, since they will probably

DR SHORT WAVE
SECTION

be heard worse in England than in Domi-
nions five thousand miles away! In
spite of their possibilities, however, many
people fight shy of short waves for no
better reason than that they believe them
to be “ tricky sort of things,” as they
put it, having the impression that any-
thing under 200 metres cannot possibly
obey the same laws as govern the action
of longer waves. Yet these same people
will cheerfully tackle the construction
of a super-het., complete with band-pass
tuning, provided that there is no sugges-
tion of short waves about it! Per-
sonally, T would never think twice
about building an ordinary short-waver,
but the complications of ganged tuning
and band-pass filters on ordinary broad-
cast waves do cause me to ‘ gang
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SIMPLIFYING TUNING
ON THE SHORT WAVES
A Practical Article Explaining the
Band-Spread System and How to
Improve Reception.
By K. E. BRIAN JAY
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long, so that while one week you may be
able to listen day after day to a certain
station, a week later you can hardly hear
him, even at the most suitable time of the
day. Asan example of this, quite recently

TolF
Transformer
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was found to cover from rather below
19 metres to 50 metres, approximately.
Superficially, this seems very nice; mosb
of the principal stations lie in this range,
and the rest are covered by the long-wave
winding, the total range appearing to be
quite small compared with the usual 200 to
550 metres. But let us compare these
ranges, not in terms of wavelengths. but
of frequencies. Take the 200 to 550 metres
band ; this, in terms of frequency, is from
1,600 kilocycles to 545 kilocycles, i.e., a
range of 955 kilocycles. Now 19 metres
is the same as 15,790 kilocycles, and 50
metres as 6,000 kilocycles ; that is to say,
the short-wave range is equivalent to
9,790 kilocycles, ,over ten times as great as
the range of the broadcast band. In short,
tuning on the short waves will be ten times
as sharp as tuning on the long waves.
Suppose, on the long waves, you use a
slow-motion dial with a ratio of 10: 1,
by no means a high ratio for comfortable
tuning ; in order that tuning shall be
equally easy on short waves, a ratio of
at least 100 : 1 will be needed, and only
a very good dial will provide this ratio
without backlash. Furthermore, even if
such a dial is obtained, tuning will be a
very weary process, because broadcast-
ing” stations are not distributed evenly
over the whole band as on long waves,
but are in little groups placed at in-
tervals. Consequently, although a high
ratio will be needed when a group is
reached it will be a great nuisance when
tuning from one group to the next.

Reception of Amateur Transmissions
This trouble arises in a very much
more acute form in the reception of
amateur transmissions which take place
in very small bands of frequencies, the
most popular being from 7,000 to 7,300

warily,” literally as well as figur-
atively !

At the same time, one is bound
to admit that a certain percentage
of those bold enough to try short-
wave work do find it tricky, and in some
cases give up in despair. It is my
purpose in this article to diagnose one
of the principal causes of this complaint
and prescribc a remedy. Before going on
to specific circuit details, let me mention
one or two effects that occur in short-
wave work and are respomsible in part
for its reputation for devilry. In the first
place, the signal strength of any station
working on short waves will vary enor-
mously more during a period of twenty-
four hours than it would if the station was
operating on either the 2,000 or the 200-
550 metre band.

Elusive .S.W. Transmissions

Consequently, if, say, W8XK is heard
R8 on its 19-metre transmission when the
set is first tested one Saturday afternoon
and later the set is tried on the same
station in the evening, the listener will
almost certainly blame the receiver, valves,
batteries, and general perverseness of
short waves, severally and collectively,
when he finds not so much as a whisper of
the American, although he knows that he
is on the air. And yet this is quite in
order, at any rate, in the winter, when
the fade-out may occur as early as four
o’clock in the afternoon, although in the
summer the same station may be audible
at midnight. Then again, not only is there
a very great daily variation in signal
strength, but conditions for reception
vary much more from week to week and
month to month on short waves than on

it
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Fig. 1. Circuit.

American amateur transmitters were audible
on the 40-metre band as early as 6.30 in
the evening, and by nine o’clock there
were so many that it was difficult to separate
them enough to read their call-signs ; but
a week later, on listening.at 9.30 p.m., not
a single one was heard ; the band was as
quiet as a graveyard. -

It is effects like these, then, that give
short waves their name for trickiness,
although actually, the same thing happens
to some extent on long waves, but because,
generally, one does not listen to stations
more than a few hundred miles away,
the variations are not so noticeable. Unfor-
tunately, however, many constructors and
designers add to their difficulties by a
wrong choice of apparatus in their
receivers, and especially is there a
tendency to choose a variable condenser
for tuning that is much too large for
the job. Let me illustrate what I
mean.

A certain, commercially-produced,
dual-range short-wave coil is supposed
to cover, approximately, from 19 to 80
metres on the two ranges, when used
with a .0003 mfd. variable condenser.

By way of a test, a few rough fote
measurements were made on the lower Agase

range of one -of these ‘coils, using

a 0003 mfd. condenser, and it

kilocycles and 14,000 to 14,400 kilocycles.
Consider, for example, the case of anyone
chiefly interested in amateur trans-
missions on the latter band. This band
lies in the 19 to 50 metre range of our
coil, and was found actually to occupy
little more than 5 degrees on the dial,
into which space there may be crowded
as many as a hundred stations all work-
ing together, a prospect calculated to appal
the most expert operator !

A similar state of affairs would exist on
any of the other bands and clearly something
has to be done about it. The simplest
thing to do is obviously to use a smaller
variable condenser, but this alone is not
sufficient to spread each band over 180
degrees of the dial, and so various methods
of band spreading have been devised. Of
these only one is of interest to listeners
to short wave broadcasting stations, because
all the others require the use of plug-in
coils, or tapped coils of non-standard sizes,
and their band spreading is so effective that
the frequency range is more limited.
(Continued on page 206)

Fiz.2. Bracket
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set after snother. at’s because they are
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Resistors. WRITE FOR LEAFLET
AND COLOUR CODE CHART.
1, Golden Square, Piccadilly Circus,
London, W.l1,
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SHORT WAVE SECTION
(Continued from previous page.)
’ 1

Band Spread System

The method referred to is absurdly
simple and consists merely in using two
variable condensers in parallel, one being
smaller than the other. These condensers
are marked C; and C; in Fig. 1, and ma
be respectively .00006 and .0002 mfd.
capacity ; C, should never be more than
.00005 mfd., but C; should be chosen so
that the total capacity of the two con-
densers together is equal to that recom-
mended by the makers of the coil. Thus,
for example, if the wavelength range of a
coil is specified as being- obtained with
a .0002 mfd. condenser, C; should be
.00015 mfd. when C, is .00005- mfd. C,
is the main tuning condenser, but because
of the band spreading effect a slow motion
ratio of no more than 16:1 is quite satis-
factory. C; is called the band spreading
condenser and need not be fitted with a slow
motion dial at all.

Before describing the modus operand:
of this band spread system (not to be
confused with band pass) let me say a
word in answer to those who may think,
and say, that this is a lot of fuss about
nothing, and the same effect could be
obtained merely by using a smaller con-

enser. Within, limits this ecriticism is
justified, but let us consider a concrete
case. Using the same coil a .0001 con-

{ denser was substituted for the .0003 mfd.

instrument and the frequency range was
now found to be from 15,790 kilocycles to
about 8,000 kilocycles {37.6 metres). We |
have, therefore, lopped about 2,000 kilo-
cycles off the range, which is a little help,
though not very much, but has introduced

{1 the further complication that we shall

need at least one extra coil to tune down
to our previous lowest frequency of 6,000
kilocycles. On the longer wave range the
difference would be a little greater, but
still not very much better, and another
extra winding would be required. |
We shall, incidentally, find that the
amount of spread available on C; will be
greater the longer the wavelength, that is
to say that stations will be more crowded
on the dial of the small variable condenser
on the shortest wavelengths than on the
longest. In this respect C; might well be
as little as .000025 mfd. on 20 metres, but
this capacity would be found inconveniently
small on 50 metres; the size suggested
is therefore in the nature of a compromise.
The band spread system is quite simple
in use. C; is set to the middle of its scale
and C; is tuned until a station is heard ;
fine tuning is then completed on C,.
Since the broadcast stations are grouped
together at intervals over the short-wave

1 speotrum several other stations will be
.| found nearby and tuned in on C; only, and

the much greater ease of tuning will be at
once appreciated. Even with a band
spread arrangement, however, always obey
the golden rule in short-wave reception
and tune slowly. When each group of

broadcasting stations has been located
the dial teading for C;, which places the
centre of the group in the middle of the
dial of C,, should be noted so that the
receiver can be retuned quickly to any
group. This is another point in favour of
the band spread arrangement, since each
group can be found quickly without the
laborious dial twisting which the use of a
high ratio dial involves in getting from

one reading to another some distance away. |

As a matter of fact, with a modification
of this method I have been able to use an
ordinary direct drive -dial on both con-
densers quite comfortably down to 18
metres. _
S.W. Station Groupings
The principal groups of broadcasting
stations on short waves are located at :—
from 17,750 to 17,780 kilocycles, or
16.90 to 16.87 metres.
15,076 to 15,330 kilocycles, or
19.90 to 19.56 metres,
11,180 to 11,905 kilocycles, or
26.83 to 25.20 metres
9,500 to 9.860 kilocycles,
31.58 to 30.43 metres
6,000 to 6,667 kilocycles,
50.00 to 45.00 metres
with a number of odd stations scattered
between them and on wavelengths up to
80 metres (frequencies down to 3,750
kilocycles).

from
from

from or

from or

Condenser Capacities

Now a word about the kind of condensers
to use. The points to look for in
any short-wave tuning condenser are
rigidity of bearings and frame, small
physical dimensions, absence "of dielectric
material, good, well-insulated pigtail con-
nection, smoothness of action, and low
minimum capacity with reasonably well-
spaced vanes. If you do not possess
a .00005 mfd. condenser for C,, try reducing
the size of one you have by you. Remember,
double spacing reduces the capacity to
one-quarter of its nominal maximum, since
you are both doubling the spacing and
halving the number of plates; if plates
are removed and the spacing kept the
:3111111%(3 the approximate resultant capacity

Number of plates.

Original maximum leftin
capacity Original number
of plates

For Cy any good air diélectric condenser
can be used, and in order to save panel
space midget condensers may be.preferred ;
this condenser should be mounted close to

g

In choosing the reaction condenser Cs,
the chief thing to look for is, as before,
good bearings, in order that the condenser
shall be noiseless. For this reason air
dielectric instruments arc preferable to the
small bakelite or mica dielectric type, The
capacity may be from .0001 to .0003 mfd.,
and a slow-motion dial with a high ratio,
say, about 8 : 1 is helpful, but not
essential.

With regard to the other condensers in
the diagram there are a few points worth
noting. The aerial series condenser C,,
for example, must be quite small, or the
damping of the grid circuit will be so great
as to prevent the receiver from oscillating.
Quite often even a .0001 mfd. pre-set
condenser has too large a minimum capacity
for use here, since actually something of
the order of .00001 mfd. is required. A
semi-variable condenser suitable for this
position can be made very easily from two
$in. or }in. wide strips of brass or aluminium
in the manner indicited in Fig. 2.

The grid condenser C; should be smaller
than the standard value of .0003 mfd.
used with leaky-grid rectification ; .0001
mfd. is ample for C; and it should pre-
ferably be of small physical dimensions.

-The value of the grid leak may often be

increased to five mégohms or more with
considerable improvement.



_ April 22nd, 1933

 PRACTICAL WIRELESS

207

(Continued from page 190.)
light systems will be among the first to
appear. For the sake of economy in low
tension supply, a single cathode will be
employed and will be shared in common
by all the elements of the valve. For the
diode portion—whether one or two diodes
are incorporated—the anode for each will
consist of a metal ring or rectangle sur-
rounding ' but not touching the cathode.
Above the diode
anodes a metal

circuit are  possible, some of which
are capable of ‘adjustment so that
a delayed action occurs, whereby no

extra biasing voltage is applied to
the variable-mu valve or valves
until the signal has reached a pre-

determined minimum strength. Inanother
circuit the

To Following Valve triode portion
And H'T+  glso plays a
part in the

automatic volume con-

screen- “will be trol, for the biasing
ﬁtted,_ to shigld v_oltage itself is amp-
the triode portion liied so that a small
from the. diode. variation in signal
The ampli- strength will give a
fying sec- centre comparatively large con-
tion of the 72P trol voltage.

valvp will . Sufficient has now
com(aixst‘ of a (;il‘ld been anl:l to gna.ble
an anode, the reader to
arranged very . : judge of the
similarly to the Fig,6.—Fundamental cir” . T e o n

cuit for using double” 25

electrode system
of the ordinary

diode-triode as full-wav® detector and L.F. ampli-

of these new
valves, and it

indirectly - heated fier. For the sake of clearness all decoupling only remains
three electrode  COMPonents .""3"3 been = o o w see how
AT re R, R
the amplifying new receivers
element 'is of which = have
the four clec- already been
trode variety described in
will have, of To AV.C. these pages.
course, two - One of the
grids instead principal
?f (l)ne. Some Resistance 1o points which
ittle  uncer- GieAve Diode the reader
:anpttgdrecenltly a Definite Bias E/I: shes t (}
Xis also, ow i3, o
regardi;lg the course, "the
type of valve price, but so
base which far no details |
will be em- ‘ * are available,
ployed. It 21111‘1 it %s not,
now appears : erefore,
that seven Fig 7.— Fundamental cir- ggés;ggfélgg;g%%g possible to
terminals are  cuit for using double-diode- Fortion, say  whether

required  for
each  valve,
and how the -
ping are arranged was shown in last
week’s issue.

There are several different ways in which
valves of this type may be employed, and
some of these are indicated below. It is,
of course, not possible at present to give
full practical circuits, as the actual
characteristics of the valves have not
vet been published. As the double-diode-
triode type of valve seems the one most
likely to be adopted, the diagrams
reproduced in Figs. 6 and 7 refer to this
class of valve.

triode

Fundamental Circuits

In the first diagram, the valve is
employed as a full wave rectifier and
a low frequency amplifier. The
drawing is self explanatory and. it is
eagsy to trace the detector arrange-
ment- . and the way in which the
combined output of the two- diodes
is led to the grid of the amplify
ing portion. Possibly a more useful way
of applying the double-diode-triode, how-
ever, is that shown in Fig. 7, where only
one of the diodes is employed for detec-
tion (as a half wave rectifier). The second
diode is used for applying the automatic
gain control or volume control biasing
voltage to previous high frequency stages
fitted with variable-mu valves. Several
variants of this automatic volnme control

as half-wave vectifier, L.F. amplifier and de-
layed automatic volume control valve.

the valves
will prove
popular. It
is hoped, however, that the valve manu-
facturers will see their way to produce
these valves cheaply.

HANDY BOOKS
FOR HOME
CONSTRUCTORS

FOUR USEFUL BOOKS
By F. J. CAMM
(Editor of * Practical Wireless.”)
Twenty-five Tested Wireless Circuits.

Accumulators : Charging, Maintenance
and Care,

Each 98 pages, fully illustrated, 1/- cach
or 1/2 post {ree.

Modern Wireless Sets and How to

Make Them.
80 pages 6d. or 74d. post free.

Make Your Own Wireless Set.
80 pages 6d. or 74d. post frec from:

Geo. Newnes, Ltd., 8-11, Southampton
Sireet, Strand, W.C.2.

FOR
BETTER

RECEPTION

WITHOUT
INTERFERENCE

The selectivity of every
set can be improved by
fixing a PIX in the
aerial lead.in., Even if
a pre-set aerial conr-
denser is fitted inside
the set, a PIX will
give better and
sharper tuning.
With a PIX in
your aerial you
can cut out the
station
et

foreigmn
concerts,

¥/ Why suffer the incon.
venience of dual
mixed programmes: #Ax
a PIX and separate them
and enjoy pure reception.
A PIX can be fitted to any
set, crystal, battery, or all
mains, an will improve
the reception of any set.
No skill is required to fix
a PIX. For 2/{- any set oan
get super-het selegtivity.
From your local dealer, or send
postal order to manufacturers:—
s - -5~ - »
i OVER |
: ~ +
MILLION ;
+AERIALS ¢

The British Plx
: Co.. Ltd. (Dept. 504),
118/28, Southwark Street, London, S.E.1.

SET CRACKLING 1S ANNOYING!
e, [ IF IT’S YOUR
SWITCH

FIT THE

“BUSCO"SWITCH

and ensure perfeet swileh con-
tact ! There i3 no coatact point
to turn round, and whea you
* switch on ** you have contact

5 e

like & power switch.
They are as cheap as the inferior
lJ 1ype, but far superior in operation

From your local dealer or
BUSBY & CO.,; ILTD. (Patentees)
Dept. P.W., PRICE ST.,, BIRMINGHAM

M.P.R. BATTERY CHARGER

Send for particulars of complete Charging
Equipment for A.C. Mains to charge 100
2-volt  Cells weekly.

Price £4:4:0

MAINS POWER RADIO LTD., ROMFORD, ESSEX

LOUD SPEAKERS REPAIRED
(Blue Spot a Speciality, 5/-)
Transformers 4/-, all repairs magnetised free.
ator Repairs quoted for. 24 Hours Service. Discount
ftor Trade. Clerkenwell 9069.
E. 0. MASON, 44, EAST ROAD, LONDON. N.1.

THE IMPROVED “TONIC”

self-gencrating trickle-charger kit keeps 2-volt acoumu-
lators fully charged. FElectric mains and charging
stations unnecessary. Ideal for remote places, 7/-each,
postage 9d. Particulars, testimonials, with. pleasure,
WILLIAMS, Netherend, Cradley, Birnfingham.

4/-

Elimin-
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BULGIN HETERODYNE WHISTLE FILTER
THE filter ilinstrated is of great value where the
apnnoying whistle which accompanies some-
transmitting stations is so marked as to spoil reception.
There are many whose hearing prevents them noticing
the higher notes in the musical scale, but to others,
ezpecially jn the younger generation, the heterodyne
whistle can prove a real nuisance. The inclusion of
4 filter in the circuit results in ali frequencies above a

Bualgin heterodync.
whistle filter.

certain value being cut off, and Messrs, Bulgin have
developed two different types of filter, one cutting off
at 8,250 cycles and the other at 4,750. As the normal
moving-iron loud-speaker is not so sensitive at the
higher parts of the scale the former is recommended
for use with that type of speaker, whilst the latter
should be used on receivers employing moving-coil
ioud-speakers, and having circuit arrangements which
do not cut off the top notes. ihie now standard
Bulgin universal type of case is used for the filter
which is about 4in. high. The provision of fixing
holes at top and bottom enables the tilter to be mounted
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on the top of a baseboard, or beneath a inetal chassis,
with the terminals protruding through four speclally-

drilled holes {n the chassis.
Four terminals are
provided, two of which are
to be joined to the LS.
terminals on the recelver,
and the loud-speaker then
joined to the other two ter-
minals on the filter. Inside
the fliter is a specinl tuned
gerfes circuit, with parallel
paths, and it thereforc forms
the link between the receiver
and the speaker. In use it is
very effective indeed,
and by fitting a double-
pole change-over
switeh it is possible to
demonstrate quite
clearly the effect of this
component, which
really does do the jobit 3
is intended to. The — R
price, for elther type, is  ** Fotos ™ nipper
10s. 6d. transformers.

' overall height being 2in.

=
!
Components

NEW CLIX WALL PLUG
NO doubt the majorlty of readers
are familfar with the ordinary
type of 5 or 15 amp. wall plag,
intended for connecting apparatus to
the two-pin. sockets fitted in the.
house. The majority of these
plugs are not too easily fitted - up,
the method of connecting the ends
of the flex, and of reassembling the
plug, being anything but simple.
The new Clix plug is a most marked
advance in the design of this type
of { plug, and possesses severai
remarkable features. Firdt of all, it
is finished in neat black bakelite and
only one retaining screw isemployed.
This is mounted between the two
pins, and to take the plug to pieces
to wire it up takes but a second or
two. In place of the usual small
screws with a small diameter hole
in which to force the flex, Messrs.
Lectrolinx have included an enlarged
version of their wander ‘plug for
this [particular plug. This is, as we
have mentioned before in these
pages, in” the form of a‘large split, or linch-pin, and
itsforces down through a hole in the bakelite plug
base. - To anchor the ends of the flex .they are
simply passed through-the large loop in the top of
the 'pin, and the pin then pressed home. A small
brass fitment then locks the wire in the loop.. To
prevent strain on the leads they are fed round through
a circular groove in the base and given a turn round
a bakelite pin, after which they are passed out through
a side slot. The circular groove is amply propor-
tioned, and will take the thickest of flex, and the
cover does not prevent any number of leads being
used with the plug. The particular type of split pin
enables it to give perfect contact in practically any
sort of wall socket, and there is a very sound contact
with the wire when the cover of the plug is drawn
down by means of the retaining screw. Finally, the
price is only 9d., and it marks one of the most interest-
ing developments in electrical equipment that we have
seen for some time.

The new
Clix wall |
plug.

PETO SCOTT GUARDIAN Q.P.-P. KIT
N our issue dated April 1st, on page 88, we reported
on the Pilot Guardian Kit, and it was stated
that a chart of this receiver wasg available for 1s. We
should iike to correct this statement, as we are informed
that Messrs, Peto Scott will sup&)ly this chart, together
with full-size blue print and details concerning this
wonderful kit, gratis. A postcard is all that is neces-
%urcy.land this should be sent: to 77, City Road, London,

FOTOS “ NIPPER’ TRANSFORMER
THIS is a particularly neat and cheap trans-
former, costing only 4s. 6d.. and being
obtainable in ratios of 3:1 or5:1. 1t is of
extremely small dimensions; the base being fess
than 14in. wide by about 2}in. long, and the
The performance is
uite large compared with its size, and
it gives very good results for a compo-
nent of the cheap type. The overall
response is guite good, and the resonant
points are not so marked that they
detract in any way from its reproduc-
tion. The bass is quite clear, and the higher
uotes are reprojuced wlthout screech. We
passed up to 10 mA. through the primary
without ~noticing . any fll-effects, although
natgrally this small type of transformer is not
iuténded for such loads. For the builder of a
really cheap set,. where price i3 a con-
sideration, this transformer will be found
to satisfy all_pormal requirements, and
can thoroughly-be recommended for this
purpose. We have also receiverd a series
of valves made by the same firm, and
we shall have more to say about these
in a later issue.

Have Your Copies Bound,
See page 200.

BY THE PRACTICAL WIRELESS TECHNICAL STAFF.

€S

inour Laboratory __|

SIEMENS BATTERIES FOR Q.P.-P. SETS
N the various descriptions of the
Quiescent and Class B amplification
which we have given, we have explained
how the current rises on the arrival of a
strong signal, and we also gave figures in
the case of one of our receivers showinyg
the maximum current taken. It will be
appreciated that the maximum current
taken will be quite large in the case of a
very strong signal, and furthermore, as
a current is a fluctuating value all the
time the signals are being received,
there is a great neccssity to use one of
{ the triple capacity, or specially-
designed batteries-for the purpose.
Messrs. Siemens manufactare a very
suifable H.T. battery for this purpose
in the Power Type, which costs 12s.
for the 60-volt size, and 20s. for the
100-volt size.  The capacity of this
type of battery is more than double
that of the standard type, but it costs
less than double, and therefore, is a very
economical line. For those who intend to-
use the larger types of I)entodc or super-
power valve on the Class B principle,
there is a still larger battery obtainable in-the Super
Radio battery, which costs "20s. for 45 volts. This
will stand up to the very largest of valves and may be
depended upon for reaily hard wear.

BELLING-LEE FUSE-HOLDER
'HE illustration shows one of the neat fuse-holders
made by the Belling and Lee Company. This
is obtainable .in two types, a single fuse-holder and a
twin fuse-holder. As the names show, one takes a
single fuse, which is included in one lead,- whilst the
other takes one fuse in each lead. The base is of
neat moulded bakelite, and inside at either end is a
standard wire attachment. This is of the * telephone
terminal *” type, with a small pillar having a transverse
hole, and a screw tapped down Into the top of the pillar:
The side of the case is drilled witha hole in line with the
hole in the slde of the pillar, The end of the lead is,
therefore, pushed through the plllar from the outside
of the case, and th2 screw tightened down on the wire.
In this manner no bare wires are accessible outside the
fuse-holder. The Jid, as can be seen in the illustration,
has two clips at the extreme ends, and two smaller
clips are raised from the same plece of metal a little

Belling-Lec fuse-holder, showing how the cartridge fuse is held.

nearet the centre, The latter two clips accommodate
the standard Belling-Lee fuse, and the outer clips fit
over the metal pillars at the end of the base. There-
fore, when the lid is pressed Into place the fuse makes
connection from one end of the lead to the other,
and removal of the lid breaks the connection. It is
thus possible to remove the lid to replace a fuse without
having to disconnect any leads. The twin fuse-holder
ingserts a fuse in each lead, and at least one of these
holders should form part of the equipment of all mains
apparatus. The single holder costs 1s. 6d., complete
with 1 amp. fuse, and the twin holder costs 2s. 6d.,
fitted with twin 1 amp. fuses. Th2 particular: fuses
which are fitted may be exchaged at the time of pur,
chase for any other value. Readers should note that
if the holders are purchased without fuscs the above
prices are increased by one-third.
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'Readers Abroad and Advice Bureau Coupon

Sir,—I am pleased to have your free
gift Handy Metal Gauge given with the
January 28th° issue of your valuable
journal, for which I thank you. Your
paper furnishes all the necessary. informa-
tions for amateur wireless enthusiasts.
May I bring to your notice that the ‘time
you altow for free advice bureau coupon is
too short for people in India, as the
post takes more than fifteen days to reach
London ? Under the circumstances, I trust
you will be in a position to extend the time
stipulated, especially to your Indian
readers 7 I am reading every issue of
Pracricar, WIRELESS with great interest,
and wish it every success in the future.—
P. V. RangauM (Madras, India).

[The correct extension of time for receiving
Advice Bureau coupons from readers residing
‘abroad is always allowed.—ED.}

A Wonderful Volume

SIR,—Being a regular and satisfied

reader of PracricalL. WIRELESS, allow
me to thank you for the Encyeclopedia,
which is 'a wonderful volume. - It is
certainly packed with the good things
we amateurs enjoy.. .More power to
PracricAL  WiRELESs.—E. F. AsmToN
{Romford).

A Fine Book

SIR,—Permit me, as a regular reader of
PRACTICAL WIRELESS, to thank you for
the Wireless Constructor’s Encyclopedia.
After even a brief examination it is obvious
that it is a fine book. ~ Wishing PracTICAL
WIRELESS every success.—R. SqQUIRES
(Rotherham).

Of Great Value

SIR,—It is a really. splendid "book, both.
with regard to the reading matter and the -
binding. The book will be of great.value

to the amateur wireless constructor.—
E.B. (Lceds).

A Store House of Information

Siz,—I have been so intercsted that I}

have not had time to write before. It is a
store house of wireless information, those
who have not subscribed do not know what
they have missed.—E. W. C. (Birming-
ham).

The Development of Tuning Coils

© Sir,—I am somewhat surprised at Mr.
Barton Cha.pples reply to my letter re
* Coils.” May I point out that with regard
to his plea that he intended his remarks
to be construed as meaning that the new
coils are “ New,” inasmuch as they are only

raclica

ellers

—r om

Readers.

now * commercially possible” is entirely
wrong. Had he read the paragraph in the
book to which I referred him he would

_have discovered that not only is the idea

not new, but on the page facing the deserip-
tion of the coils *“ tuned with a core of finely
divided iron,” he would have seen the
photograph of a _* Commercial ” receiver
(Marconi Co.) employing this idea. As 1
pointed out, a visit to the Air Port (GED)
would have shown one in use.

How about a really good short-waver in
the near future. (Not a converted medium-
long-wave, please !)—ALBERT L. BEEDLE
'(Balham, London, S.W.).

A Scottish Reader’s Appreciation

SIk,—Many thanks for answering my
queries re suitable values of resistances and
condensers in connection with my three-
valve short-waver, employing a S.G. valve
as detector.

I have followed your suggestions and
the result is that I now have a really * hot
stuff ” S.W. receiver. My first turn round

| the dial brought.in W3XAL on 16.87 m.

CUT THIS OUT EACH WEEK.

DO YOU KNOW?

—THAT a temporary small value fixed con-
denser -may be made up by twisting two short
lengths of ordinary flex together.

—THAT the rcadings of a meter may be
increased but they uannot be reduced.
—THAT Luxembourg now provides high-
power programmes on a wavelength of
1,191 metres.

—THAT Class B amplification renders the
design of a portable more efficient.

—THAT {:)rtable receivers may now be fitted
with moving-coll loud-speakers tn view of the
above.

—THAT long-distance reception is not so
reliable in the longer summer days..

—THAT the cause of the {alling off in s:gnn]
strength is the absorption effect of the sun’s

rays.

HAT the new Ferrocart colls should be
ﬂtted where they are well away from high- !
power valves or other sources of heat. H
—THAT we may expect great things from a
** thréc-valve set” next autwnn.

e

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be wrilten on oneside,
of the paper only, and should contain the name and
address of the sender. Whilst the Eduor does not hold
himself responsible for manuseripts, every effort will be
made ta retwn them if a stamped addressed entelope
is Al cor @ in ended for the Editor
should be addrcased The Editor, PRACTICAL WIRELESS,
g;zoc Newnes, Lid., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of wireless
apparatus and Lo our efforts to keep our readersin touch
with the latest developments, we give no warranty that
apparalus described in our columns is not the subjeclof
letters patent.

The Editor does not necessarily agree with opinions expressed by correspondents.

on a moving-coil speaker. I have the set
fully decoupled, and even on such a low
wavelength there is no hand capacity.
Of course, I have my panel backed with
tinfoil. 1 found the set gave best results
with the reaction ecircuit connected to the
screening grid. I can vary the current at
will by means of a potentiometer, and I
have also a 400 ohms potentiometer
between L.T.+ and grid leak. This, in
conjunction with a variable condenser,
gives me perfect reaction control.

When I first put the set together I used
two high-class transformers of well-known
make. The first one was parallel fed, and
when 1 switched on I got the finest imita-
| tion of a motor-cycle race that one could
ha.ve wished for. I had the cores at right

ngles and the metal cases were earthed.
Wel 1 replaced the first transformer with
an old. Hedgehog,” and the set at once
behaved like a gentleman. I made no other
alteration to the circuit. Perhaps you will
find spacc sometime to explain the reason
for this. It has puzzled me,

For a short-waver I could wish nothing
better, and on some nights the 49-metre
Yankees come in at R7 to 8 on the loud-
speaker. Zeesen on 31 metres, and Moscow
on 50 metres usually wipe out everything
in their immediate vicinity. In fact, 1
could tune in Zeesen on good *phone strength
without any aerial at all. In concluding, I
would just like to say how much I appreciate
Pracricar. Wireress. It is practical in
every sense of the word, and although I
have made about a score of sets in my time,
there’s not a week passes but I learn some-
thing new from your columns.

1 was very much struck with the “ Fury
Four,” but as 1 expect some startling
developments in radio before another
winter, I will *“ wait for it.”

Wishing Pracricar, WIRELESs continued
success.—ALEX. HENDRY (Longside, Aber-
deenshire).

Exceeds Anything I Expected

-Sir,—Please allow me to thank you for
the Wireless Constructor’s Encyclopadia,
just received. It far exceeds anything I
expected, and I am more than delighted
with it. I am looking forward to some

| really pleasant hours reading.

It’s. a pity every amateur constructor
cannot possess one. I am very grateful
for mine.

Wishing PracticaL WIRELESS and its
staff every success.—A. HupsoN (Erding-
ton).

Another Reader’s Appreciation
Sir,—Allow me to express to you my
appreciation-of the Wireless Encyclopedia,
safely to hand. It has far exceeded my
expectations and will, I am sure, be the
most- ussful "book of reference I possess.
(Contmued in col. 2 overleaf).
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EAYBERD

MAINS TRANSFORMER

Exclusively Specified for the
“A.C. TWIN”

Constructed to the designer’s specification,
the Heayberd Mains Transformer is exclu-
sively specified for the “ A.C. Twin »—you
can therefore be fully confident that you
have the very best transformer for the job.
Time and time again the technical experts
of * Practical Wireless* and other radio
papers, specify Heayberd mains com-
ponents for their most important receivers—
convincing testimony to the sound design
and high quality of these sterling com-
ponents.

Remember—the mains transformer is the
heart of an A.C. mains receiver, unless that
heart is sound the whole receiver is rendered
weak and ailing. Technical experts ensure
the efficiency of their sets by specifying
Heayberd.

The transformer described below is made
by craftsmen from the finest British mate-
rials. Windings are adequately protected
by special metal end-plates, and the in-
sulation will withstand even tropical
conditions. Excellent voltage regulation,
with negligible temperature rise.

HEAYBERD “A.C. TWIN” MAINS
TRANSFORMER.
SECONDARY OUTPUTS :
350-+-350v. 60 ma, 29,6
2+4-2v, 2 amps.
2+2v, 2.5 amp. Complete

Guaranteed Twelve Months.

If you haoe any difficulty in obtaining supplies locally
please write to us direct.
| S

HEAYBERD & CO.,
10, Finsbury Street, London,:E.C.2.
-~ = -POST COUPON TO-DAY— - -~

I enclose 3d. in stamps for 36-paged Handbook and !
Packed with

1
i
{ Catalogue of Radio mains equipment.
1 hinis and diagrams.

|
|
1
{1 ¥ B0 B8 9080 00 00 i

cesiaracedeinceassinaran

§ Address caviiiniiiiiiii i e

MONARCH OF THE MAINS.

PRACTICAL LETTERS

(Continued from previous page.)

May I conclude with the following lines :
An excellent * volume > with perfectly
‘“ controlled ” ““ output,” which ho amount
of “ amplification” can do justice to. It is
an “accumulator”’ of facts which requires no
‘“re-charging.” In which you can “switch”
over from query to query and run them all

f to * earth.”—A. R. WorToN (Altringham).

A Useful and Interesting Book

‘SiB,—Very many thanks indeed - for
vour splendid Encyclopzdia just-received.
It is a very useful and interesting book,
which, with your Data Sheets, enable
amateur wircless enthusiasts to successfully
tackle jobs they could not otherwise do

without professional help. Wishing your.

April 22nd, 1933

paper every success.—F. J. FREEGARD
(Bishop’s Stortford).

¢ More than Satisfied *’

Sir,—Just a few lines to say I have
received the Encyclopzdia quite safe and
am more than satisfied with it. Of course
I have not been able to fully explore it
yet, but from what I have read I find there
the same consideration for beginners as
given in PracTicar. WireLESS which I have
taken from No. 1. I have found this
journal most helpful in explaining to me a
Iot of what was to me the mysteries of
wireless. Apart from this I think the
Encyclopzdia, by its external appearance
a welcome and pleasing addition to any
bookcase or shelf. I will close wishing
your publications the success they deserve.—
C. SHEMELD (West Wittering).

Club Reporls should not exceed 200 words

in_length
and should be receeived First Post each Mongau
morning for publication in the following week’s issue,
ILFORD AND DISTRICT RADIO SOCIETY

On March 23rd a talk and demonstration was given
by Mr. R. M. Weston on ‘‘ Meters and Measuring
Instruments.”” Practical details were given which
would enable members to construct their own instru-
ments, and to adapt their meters for other purposes.
The acquisition of a good standard instrument to start
with was ad vised.

Mr. Weston had bronght a large array of apparatus
and meters, and with these before hiin was able to
explain their construction and use, and they included
micro-ammeters, a valve voltmeter, and many types
of A.C. and D.C. meters, complete with multipliers.
A pick-up was measured for output, and the signal
from constant frequency records was measured through
an amplifier showing stage gain and voltage output.
A Dynatron modulated oscillator was demonstrated,
also. On March 30th a sale of apparatus was held.
—Hon. 8ec., C. E. Largen, 16, Clements Road, 1lford.

THE SOUTHALL RADIO SOCIETY

The winter session of this soclety closed with the
Annual General Mceting. The session has been one
of the most successful in the life of the society, and the
retiring officers expressed their appreciation of the
interest shown in the society's winter activitics. During
the summer it is proposed to arrange social events
and visits to places of technical interest. Intending
members are cordially invited to commmunicate with the
Hon. Secs., Mr. G. Lee, 261, Beaconsfield Road,
Southall, and Mr. A. J. Stephens, *“ Buena Vista,”
Pole Hill Road, Hillingdon.

THE CATFORD AND DISTRICT RADIO AND TELE-

VISION SOCIETY

At a meeting of this society held recently, Mr.
Radford gave an interesting lecture on the ‘ Acoustic
Side of Radio Reprodnction.’’ This difficult subject
was very simply explained and illustrated by means of
lantern slides. Many problems which hitherto puzzled
the wireless enthusiast were admirably explained.
Varlous studios at Broadcasting House were put on
the screen and their points of interest explained,
also a studio at Budapest was shown. The discussion
that followed all went to prove that the members
had been following the subject with close interest.—
Hon. Secretary, Mr. H. W. Floyd, 88, Como Road,
Forest Hill, 8.E.23.

MERSEYSIDE AMATEUR TRANSMITTERS' 80-
CIETY

This soclety have now acquired premises in a central
position in Liverpool which are being prepared as a
club-room in which a transmitter and receivers will be
installed, and also a workbench for the nse of members.
Further particulars of the society can be obtained from
the Hon. Scc., J. Davies, 13, Exeter Road, Wallasey.

THE CROYDON RADIO SOGIETY

Mr. H. Bevan-Swift, President of the Radio Soclety
of Great Britain, presided over a recent meeting, the
occasion being a lecture-demonstration entitled “ The
Output Stage,”” by Mr. ¥. Youle. He discussed, firstly,
harmonic distortion, and explained very clearly why
second harmonic distortion came in the triode valve
and the third in pentodes. Measuoring the permissible
distortion was also very fascinating, it being seen how
its percentage was derived, using load lines and a
valve’s characteristic curves. He said much about

quiescent push-pull, ordinary push-pull, and Class B
amplification. Finally the lecturer’s special amplifier
was demonstrated, using quiescent Eush-pull.—Hon.
Sec.,, E. L. Cumbers, Maycourt, Campden Road,
Croydon.

BLACKPOOL AND FYLDE RADIO SOCIETY

The inaugural meeting of this society was held at
the Café Suisse, Queen’s Square, Blackpool, on Friday,
March 24th, at 8 p.m., and eighteen prospective
members were present, Mr. Gray taking the chair.
The offices of President and Treasurer were left In
abeyance until a more representative mceting could
be held, but Mr. Howard was elected Secretary and
a committee consisting of five members, together with
the Secretary, was formed. Subscriptions were fixed
at 10s. 6d. per annum for senior members (that is,
over eighteen years of age) and 5s. per annum for
junior members. An lnteresthx(f programme is being
compiled by the committee and will be published in
due course, and the society will welcome any new
members who may be interested. All communications
should be addressed to Mr. Howard, 43, Cumberland
Avenue, Blackpool.

SLADE RADIO

A recent meeting of the above soclety was devoted
to ““How you can win the D.F. (Direction ¥inding) Cup.’
Mr. G. T. Peck gave some very interesting details
covering the procedure to be adopted from the com-
mencement to the finish of a test. These were based
on his own experiences in past tests, and as he has
been successful on several occasions some very useful
information was given. Details of the types of sets
which can be used were given, and also a number of
questions were dealt with. Anyone who is interested
in D.F. work is invited to write to the Hon. Sec.,
who will be pleased to give details of the society's
activities in this particular branch. Address: 110,
Hillaries Road, Gravelly Hill, Birmingham.

SUGGESTED RADIO CLUB FOR SOUTHPORT

AND BIRKDALE (LANCS)

All amateurs residing In these districts who are
interested in radio, television or gramophones are
invited to communicate with C. H. Turner, 62, Zetland
Street, Southport, sending stamped envelope for
reply concerning the first™ meeting, which wili be
arranged as soon as enough members can be got
together.

WIRELESS TERMS TRAVESTIED—6.
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LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

{ JUERIES and
FNQUIRIES

by Our technical Staff

'If a postal reply s
desired, a stamped ad+
dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your gueries to The Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd.. 8-11.
Southampton St.. Strand. London. W.C.2.

e

SPECIAL NOTE

‘We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in odr pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons—
(1) Supply circuit diagrams of complete

multi-valve receivers.
(2) Suggest alterations or ;modifications of
receivers described in our contem-

poraries.
(3) Suggest alterations or modifications to
commereial receivers, !
(4) Answer queries over the telephone.
Please note also, that all sketches and drawings
which are sent to us, should bcar the name
and address of the sender.

1 ¢

ph.o-o.u-n.n.«).n-n-q.ni

DIODE AND REACTION

‘] have recently been trying out the diode method
of detection, and whilst | heartily endorse all claims
made for its purity, | find there is a sad toss of volume.
The diode is preceded by a variable-mu valve, and
followed by a pentode, but the distant stations are now
tost to me. Is there any way of boosting the strength
of this form of detector so that | can get a few foreigners ?
! do not want to add another L.F. stage if | can help
it, as } am using a mains unit and it is already tully
loaded.”—(W. D., Edgware.)

‘We presume that you are using the valve which
originally served as the detector for your diode, and
this may be used to provide signals quite as loud as
previously. The grid of the valve should be used for
the diode, and the anode ignored. We do not know
whether this is the arrangement you are using, or
whether you have bonded the grid and anode or are
using the anode alone. However, use the grid as
above-mentioned, and then connect the anode to the
reaction condenser (which we presume you previously
used). A further H.F. choke will, of course, be required
to connect the anode to the H.T. supply, but the
reaction will act as with an ordinary valve and
give you the advantage of distant reception. The
quality does not appear to suffer from this method of
using a diode.

CLASS B. :

“ My receiver is a bit ancient, but has stood the test
of time. It employs a neutrodyne H.F. stage, anode
bend detector, and three resistance-ca%acity stages.
Would you think the addition of a Giass B-stage in the
tast socket would be an improvement ? | get very pure
stgnals, but not much punch, and § think the Glass B
arrangement would be worth while, but ! should like
your advice first."'—(U. C.-B., York.)

1t is not very easy to give You a reply to this ques-
tion, U. C. B.
ment, you have gone all out for quatity, irrespective
of high stage gain, Therefore, the input to your

third L.F. stage is qulte small. Class B requires a.

fairly strong signal to be passed through the primary
of the driver transformer, and it is probable that even
now, after all your R.C. stages, the output valve does
not handle a sufficlently large signal. We think,
therefore, that probably the best arrangement would
be to scrap the two last L.F. staged, fit a really high-
class L.F. transformer with high ratio between the
detector and the first LF. valve, and to follow this
by the Class B stage driver: This would glve you
the punch, and would not give bad quality. In view
of the three stages you are now using, however, we
would hesitate to recommend you to add the Class B
and driver after the present set, as there would be a
great risk of L.F. instability.

AERIAL INSULATION 3

+4§ have just moved from a _flat into a house, and
have now for the first time got the chance of bu{lding
an outdoor aerial. 1 am not clear as to the best arrange-
ment of the insvlators for an outdoor aerial, and 1
notice from a catalozue that there two types of china

Presumably, from the circuit arrange- °

b

tor, one Jike a reel and the other calted the ‘egs.’
Which is the best, and would ¢ want more than one
at each end ? They scem to be rather smail to me.”’—
(A. L., Weston-super-Mare.)

The principal consideration in arranging ' aerial
insulation is to provide a long leakage path, Therefore,
you may use either of the types of insmiator you
mention, but more than one is required. The best

§ arrangement is to obtain a dozen insulators, and to

wire thém in two chains of six. The wire which you
use for the aerial may be used to join them together
and the space between each insulator should be about
3 or 4in. Pass the joining wires through opposite
holes so that there i3 no metallic connection from
one insulator in the chain to the next. Then fit one
chain to the aerial pole and the other to the chimney
or house end of the aerial, and suspend the aerial
between the two chains, The aerial should be lowered
periodically and the entire chain thoroughly washed
in warm soda water and brushed with a wirc brush

| to remove the sooty deposit which coats It.
. TRIPLE RANGE COIL

1 like making my own coils, 2nd have uced for
some time now a very efficient dual range coil. | also
have a spare set which is wound for short waves, and |
like to listen on the 10 metre band now and then.

? 00

: DATA SHEET No. 31

x
Cut this out each week and paste it in a
Notebook

UNITS AND THEIR EQUIVALENTS
o Sl ]

One foot-pound . .1Ib, raised 1ft. high
11b. of water raised 1° F,
One B.Th.Unit .. {778.8&. 1b.
1,005 joules.
0.746 kW. hour
“*12.645 B.T.U.’s.
1,000 Watt hours.
1.34 H.P. hours.
3,412 B.T.U.'s.
2,654,
3,6

One H.P. hour

One kW hour

200ft. Ibs.
,600,000 joules.

746 watts.
( 0.746 kKW,

33,000ft. Ib. per minute.
< 550ft. Ib. per second.
2,645 B.T,U.’s per hour.
42.4 B.T.U.’s per minnte.
0.707 B.T.U.’s per second

One HP. ..

-

P
i

Could ¢ wind a coil to take me over the whole range
and so save myself the (rouble of d’sconmecting onc
set when ) wish to change the range ? I should like
winding data, if this is possibie, and to receive your
valued advice.””—(A. L., Wood Green.)

It iz quite possible to make up a coil of the type
you mention, but it is not very eflicient. As you have
probably found, the short waves require very careful
treatment, and the: use of a three-range coil means
that the medium and long-wave _coils have got to be
short-circuited when listening on the short waves.
This§ may introduce losses which wiill prevent the
maximum efficiency being obtained. A much better
arrangement is to bulld a complete short-wave detector
stage in one part of your cabinet, and to arrange a
switch in the anode circuif of the valve. This should
connect to thes L.F. coupling arrangement so that
the short-wave detectar .or the ordinary detector
could be coupled to the L.F. stages. separate
filament switeh would also be advisable to switch out

the unused valve.

SCREENING A LEAD g

., ““1 am atraid ! am getting hum from the pick-up leads
in my set and should like to try the effect ot screening
them. As1 amnot sure that it is this which Is causing

~

The coupon on this
page must be attached

to every query.

nosasouaeomad

the trouble | do not want to buy screened leads entit
1 have found out the actual fault.” 1 think I could carry
out screening by winding some copper wire round and
round the rubber covering of the pick-up leads and
eonnecting this to earth. s this so 7 "’—(W. J,, Crystal
Palace.) g

You could screen the wire by this means, but there
is ono serious snag. If you wind the wire round and
round (and use ordinaéi' covered wire for the purpose
vou will have an inductive covering over the wire an
this may give rise to even worse troubles. You could
overcome this by using bare wire and winding it so
that each adjacent turn touched and so short-circuited
the inductance, but it would tend to open and when
the lead was bent the turns would not be in contact
and this would lead also to trouble. It does not
cost much for the screened cable and it is a much more
satisfactory arrangement. You can get three feet of
cable, with all clips and earthing tags for 1s., and this
is therefore the better course to adopt.

WOODEN PANEL ;

‘1 have Just finished my radio-gram, and | want
to fit the set Into it. 1 have fretted out a nealt vignette
in the front of the cabinet, but as this is of wainut I
do not like the look of a sheet of ebonite inside it. Could
I mount the panel controls on a pisce of the watnut
so as to match the cabinet, or is there any reason why
wood is not goad enough for the purpose ? **—(B. M.,
Highbury, N.)

A great deal depends upon what ‘controls are
mounted on the panel. If only components which are
connected to earth, or which have an ebonite fitting
are attached to the panel, then wood may certalnly be
employed. In some parts of the eircuit it is still
possible to use wood, provided it is quite dry and that
metallic bodles in contact with the wood are separated
by a good space and are in parts of the circuit where
there is Mttle risk of inter-action, You will, therefore,
have to study your circuit and note what controls
arc mounted close together. An alternative, of
course, is to usc a very thin ebonite panel and mount
the components on that, with a facing of walnut
veneer With clearance holes cut in it.

AUTOMATIC GRID BIAS

‘“ 1 have read all your articles on grid bias and | am
now going to build up a set employing this methcd of
biassing. Which method, however, do you recommend

- me to adopt ? There are several methods, apparently,

and | am not sure which is best.”—{P. R.
(:hester.?s 3

Thig is a question which it is not possible to answer.
First of ali, you do not state what cirenit arrangement
you are proposing to use. Secondly, you do not say
whether battery-operated or mains valves are in nsec.
As you know, the bias resistance may be inserted in
the cathode lead of an I-H valve, or in the common
negative lead. You must, therefore, study the articles
again and adopt the method which best suits your
circuit arrangement.

D.C. MAINS SETS

¢ have built a clrcuit shown in your book, and am
using it with a home-made D.C. mains unit. When !
switched it on at first it sounded all nice and clear,
but when | went to adjust the loud-speaker after a
few minutes ! found it was almost red-hot. I switched
off and examined the output choke arrangement, and
this appeared to be 0.K., but after switching on again
the same thing happens. What can be the reason of
this 2 Tha unit is a good one and the circuit scems all
right.—(W. G., Kentish Town.)

As you have made up an ordinary circuit and
conpected’ it to an ordinary D.C. mains unit, you
have probably overlooked ome pomt. The receiver
should .not be joined direct to earth. It should be
earthed via a large fixed condenser, say 2 mfd. It
is also advisable to fit a 2 mfd. fixed condenser on each
side of the loud-speaker if this is fed from an ordinary
output choke arrangement. These remarks only
apply, of course, to D.C. mains receivers.

V., Man-
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RECEIVED

To save readers trouble, we wundertake to send on
catalogues of any of our advertiscrs. DMerely state, on
a postcard, the names o) the firms jrom whom you
fequire catalogues, and address it to ** Catalogue,”
PRACTICAL WIRELESS, @Gco. Newnes, Ltd., 8/11,
Southampton . St., Strand, London, W.C.2. Where
advertisers male a charge, or require postage, this
should bc enclosed. No other correspondence whatsoever
should be enclosed with applications for catalogues,

THE COSSOR MP/PEN .

E have received a leaflet giving fuﬂ.partlculnrQ

and curve dlagrams of the new Cossor A.C.
mains pentode valve which has several advantages
over an output valve of the triode type., including

fmproved bass response, higher power sensitivity and

larger output. The valve is designed for a heater
voltage of 4 at 1 amp. and a maxlmum anode voltage of
250. A copy of the leaflet can Dbe obtained trom
A. C. Cossor, Ltd., Highbury Grove, London, N.5.

BRYCE POWER PACK
lN a leaflet issued by W. Andrew Bryce and Co.,
details are given of this useful unit for converting
a battery set to all-mains working and sup[i}ylng the
field current for a moving-coil speaker. he pack
consists of a mains transformer, L.F. smoothing choke,
valve holder, fixed condensers, and sheet steel chassis,
complete with sockets clearly marked with input and
output veltages, Two models are obtalnable, one
giving a smoothed H.T. output of 350 v. 80 mA. and
L.T.-A.C. ¢ v, 3 amps, the other giving 500 v. H.T. at
120 mA. and L.T.-A.C. of 4 v, 2-3 amps. The address
is Woodfield Works, Bury, Lancs.

MAGNACORE COMPONENTS ;
FULL particulars of a Quiescent Push-Pull Trana-

former and a Q.P.P, Output Choke, are given in
a folder we have just received from Magnacore, Ltd.,
067, James Street, London, N.W.1. The transformer
has a ratio of 8.5 to 1, with a D.C. primary resistance
of 050 ohms, each half of secondary having a resistance
of 525 ohms. The choke, which has a total primary
D.C. resistance of 840 ohms, can be obtained with a
ratio ofeither 1t01, 1.8to 1, or 2.9to 1, for matching,
to any ordinary type of speaker. Both components are
priced at 7s. 6d., with ap additional 1s. 6d. royalty
on the transformer.

GRAHAM FARISH COMPONENTS
A COMPLETE range of the latest components
made by Graham Farish, Ltd., is given in a
booklet issued recently by this irm. A ncw potentio-
meter volume control, the ** Megite,’’ has an element
of fine nickel-chrome wire embedded in bakellte, The
action is through a slipper plate, giving a smooth,
silent operation. Among the other components listed
arc a new H.F, choke, grid leaks, * Ohmite "’ resistances
fixed and- variable condensers, valve holders and
“ Filt,”’ the new percolative carth, The address is
Masons Hill, Bromley, Kent.

FERRANT1I POWER UNITS
HE construction of mains units calls for a certain
amount of technical knowledge and experience.
Messrs, Ferranti, of Hollinwood, Lancs, have specialised
in such apparatus for years, and have prepared an
intercsting and useful folder, No. Wa. 522, This
contains constructional details 'for several different
types of mains units, with theoretical diagram, wiring
dlagram, chart of D.C. output, list of components,
and valuable technical details. In addition there is a
chart showing at a glance the value of resistance
required to drop practically any voltage at any current.
Copies of this folder may be obtalned by readers by
sending threepence in stamps to Messrs. Ferranti at the
addresg given above,
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Replies to Broadcast Queries.

DIGGER (Leicester): Ship telephony on about
200 m. M. SYMANS (W.12) : (1) Norddeich (Germany)
calling 8.8. Cap Ancona; (2) regret, cannot trace:
3) possibly W2XA, New York, on 48.9 m.; (4) DJA;

eesen, on 31.381 m. F. G. CHARLTON (Southgate),
(1) G8A, Empire Broadcaster on 49.586 m. ; (2) DJC,
Konigs Wusterhausen, on 49.88 m. Two VALVE
(Jedburgh) : G6YJ is the call sign of Mr, F. R. Canning,
** Crindan,” Newport (Mon) ; he would like your report
on his transmission. PoP (Birmingham): (1) W2PP is
the call sign of W. F. Scott. 207 N. 11 St., Newark
(N.J.); (2) G518 ; call sign of P. Johnson, 49, Carson
Road, Dulwich, S.E21; (8) cannot trace; (4) this
would be the call sign of a coastal station, but we
cannot trace it in 5 ) i

MORE ABOUT INTERFERENCE
(Coutinued from page 182.)

rings is usually the cause. Sparkless commu-
tation is-the first thing to be aimed at by
careful bedding of the brushes, and con-
densers should be connected in series across
the brushes, with their centre point earthed,
Fig. 6. In obstinate cases a heavy duty
choke, capable of carrying the full current of
the machine, should also be connected in
each of the mains leads, together with con-
densers, in the manner shown in Fig. 7.

Interference from overhcad conductors
of trams and trolley buses is now being
dealt with by some municipal authorities,
and although at present it has not been found
possible to completely eliminate the trouble,
a great reduction of the annoyance has been
brought about by the fitting of protective
devices on each vehicle.

Earth Leakage Currents

All the sources of interference already
enumerated, with the possible exception of
earth leakage currents, may be quietened
down without much difficulty, if suitably
dea.]!: with, each case requiring its own
particular treatment, and in cases where the
interference has been reduced, but not
completely removed by this treatment,
altering the direction of the aerial so that |
1t is at right angles to the direction from
which the interference is coming will usually
have the desired effect.

April 22nd, 1933

Earth leakage currents present a more
difficult problem. They may cover a wide
area, and although regulations are laid down
for their control, these are not always effec-
tive from the wireless user’s point of view.
Where this type of interference is experi-
enced, the most effectual remedy is the use
of a counterpoise in place of the usual
earth. This, however, is not always to be
recommended, as in the case of mains
operated receivers the use of a counterpoise
may introduce hum,which may possibly be as
unpleasant as the interference which it is
desired to cure. ;

The B.B.C. in collaboration with the
Post Office engineers, has carried out a
great deal of research, and has done much
valuable work in the investigation of prob-
lems connected with interference to wireless
reception, and over 10,000 cases of com-
plaints from listeners are being dealt with
annually.

Where reception is suffering due to the
influence of outside electrical disturbances,
the origin of the trouble should be located
if possible and the owner of the offending
apparatus approached with-a view to its
cure. difficulties arise, the complainants
may with confidence look to the B.B.C.
and the P.Q. engineers for assistance.

No "actual “or legal responsibility for
correcting the trouble rests with the owner
of the apparatus, however, and whether he
takes any steps in the matter is entirely a
question of good will. The onus of respon-
sibility in the future should really fall upon
manufacturers of electrical equipment which
is likely to cause interference, and the
introduction of legislation to this effect is
desirable. A decree on these lines has
already been passed and is being enforced
by the Belgian Government.
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@ FOR SENSITIVITY. I I PRICE
OF ALL
DEALERS

THE MOTOR-CYCLISTS’ REFERENGE
YEAR BOOK, 1932-1933.
The Motor-Cyclists’ Encyclopaedia.
Edited by F. J. CAMM (Editor of * Practical
ireless *’).
The Only Year Book relating to Motor-Cycles
(Fourth Year of Issue).
C I and™~ ¢ hensive
relating to Machines, details, facts, and figures
regarding records, legal matters, overhauling.
Classified Buyers’ Guide, ete. etc.
128 pages, 1/- net or 1/2 by post from
George Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2.
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Pamous Maker’s Offez? £5 R e 65,_

’
SEVEN DAYS' FREE TRIAL
(OR 10/- MONTHLY)
Polished Oak! and Piano buflt!
The acoustic Tone bringa a fine
thrill. Makers to Radio-Press,
B.B.0., 3.000 clientels.
MODELS FROM 35/- to #£15
Photographs  and List  FREE,

Piano-Toune
PICKETTS Cibines,
(P.R.), Albicu Road, Bexleyheath,

DE-LUXE 33%.°;

GRAMS

PICKETTS CABINETS

Recommended for Best Results !
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l The Gentle Art of / 1l
Cine Faking |
AN interesting feature of the Apml issue '
of Home Movies 1s a section dealing

T

with “HOW IT’S DONE!” in film
production, which includes some remarkable
¢ Behind-the-Scenes ” shots of the wonderful
film Cavalcade, and striking pictures from
’ a British Production.

Other features inchude : |

CINE FILMS FROM MOVING VEHICLES = g E s = 1 A ] !
ADRIAN BRUNEL ON TITLING : a4

SOUND ON FILM EXPLAINED Amazing new radio  instrument
NEW PRIZE COMPETITIONS X e i ro St g
AMONG THE AMATEUR SOCIETIES

to Aeria! ond Earth Socket. Fixedin

a mcment. No sticky tape. Increases
selectivity and range. Reduces mains
and HOMIE TALKIES
SIXPENCE |

lum. and statics and obviates all
tight'# ng risk.
Your dcaler stccks the VEGA Aerial

Eiminator, or send direct to—
CRAFTS (Pr.W.,), LTD.,

7y, DUKE STREET, ADELPii,
LONDON, W.C.2.

Telephone : T:mple Bar 1653

Oblamablc ot all Newsagents, Bookstalls, and Declers, or post |
s free, . (Subscription rates : nlan and VAWY oid 8 '6d. )
per annum. Canada 7s. per annum) from George Ncwnex # |

Ltd., 8-11, Southampton Street, Sirand, London, W.C.2

BUY 4 COPY TO-DAY! |

Geo. Newnes, Lid.

A Remarkable New Work

WILL SAVE YOUR TIME AND DEALING WITH

YOUR MONEY The Overhaul and
If you are interested in cars there Repair of—

can be no question that you will
find this work wonderful value for AUSTIN M.G.

money. It shows the best and MORRIS HILLMAN
quickest methods of overhauling, ROVER B.S.A,
dismantling, end repairing the m(;ft RILEY FORD
opular types of cars now on the

anl\)d T}g; articles are writtcn by TRIUMPH JOWETT
experienced men in the Irdustry, STANDARD SINGER
and they are illustrated by hun- WOLSELEY
dreds of photographs showing actual
methods of working.

You will be specially interested in
the clear explanation of the new
Daimler Fluid Flywheel which is
given in Part 2. The operation of
this wonderful invention is explained
in a manner that all can understand.
GET A COPY FROM YOUR

NEWSAGENT TO-DAY.

Wil
{ Direct
from the
\ Actual
Makers
\POST FREE

Compare the| prices of British 362
Valves. They are FULLY GUARAN-
TEED to have as high, or higher, charac-
teristics as any valve (British or foreign),
cqual to any, better than most. Non-m|
crophonic. Buying direct by poct from the
makers SAVES YOU 50%. -Post your order
to-day. Immediate delivery of all types

-3 “CLASS e e

| -
: D D JHLE SUPZR  SCREENED-GRID PENTODE
: | LF [.. DI“TLb. IrowkR POWER or YAR-MU.
ERQ ENEA |
Ol:;aénabkh Ill'ram Pall ’},Vew;ag;r:{ls ,
an okstalls, or Pest Post Is. P 3 5 5 3
pl GOEORGé NEWNES LT l All ost‘ Free. In 2v., 4dv., or ‘Gv Metallised 3d.
18- DS O Wesrins o Sluel Slyand If valves of a certain make have heen specified for your Sel e name and
Lordon, W.C type with your order and we will send you 362 Valves of similar characteristics.

*

Cash with order. Cheques and P.0.’s must ke crossed ahd made payable to :—
j — g Tne 362 RADIO VALVE Co,, Ltd. (Dept. W.6), 415, Mare St., Hackney, Londan, E.S,
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A Six-valve ....a Portable . ..

and a SUPERHET

Buying radio to-day calls for “extreme
caution. Brcadcasting conditions ‘are

171 changing but you certainly cannot afford

LU LUET IRRE ]

to change your set from time to time.
. Better be sure! - This six-valve portable
| battery superhet in polished walnut is
definitely the set of the future. It will keep
ahead of every possible broadcasting
development for years yet. Test it at home
—in every room—you’ll be delighted !

47 gns. cash .o o £1.16s.

No aerial-no outside wires!

Use the
COLUMBIA DEALER SERVICE 2 other Columbia instuments from £4 7.6 to 90 gns.

Expert advice on local radio conditions

and service after sales.

e

- !P.W.

Gift Stamp No. 30
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|
{
:
!
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ﬁ 'CUT "OUT AND'POST TO-DAY!

{Please serd me fullest particulars ¢f Columbia Model 380 and

NAME.
ADDRESS

Prac. W 22413

{write in block capitals). Columbia, 98, Clerkenwell Rd., E.C1

554 |

Printed bi NEWNES & PEARSON PRINTING Co., Lrp., Exmoor Street, Ladbroke Grove, W.10, and published, by GEORGE

NEwNES, L1, 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDON & GOTCH

Lrp., South Africa: CENTRAL NEWS AGENCY, LD, Practical Wireless can be sent to any part of the world, post free, for
17/4 per apnum ; six months. 8/8. Registered at the General Post Oftice for Transmission by Canadinn Magazine Post.




