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SPECIFIED
FOR THE

FURY FOUR

MIDGET TRANSFORMER
is specified by Mr. F. J. Camm for the " Fury Four "
. . . yet another famous set designer who pays tribute
to the quality and reliability of Itranic Radio Components.
If there is one component more than any other in which
you must have unquestioning faith, it is the Transformer
. . follow the specification.

A masterpiece in miniature-it weighs only 61oz., and its
size is 27,itl. by r ;in. by i }in. Primary inductance over 6o
betunes. Beautifully finished in brown bakclite. Ratios:
3-1 and 5-1. Price 10/6.

TYPE C.H.2
CHOKE

40 henries, 40 m/A.
The type C.H.2 constant
inductance choke is fitted
with four terminals to enable
coils to be put in series or
parallel. This choke main-
tains a constant value of
inductance up to the maxi-
mum current for which it is
designed, so that the smooth-
ing remains consistent up to
the maximum carrying capa-

city of the choke. ok
Price of

Write for fully Illustrated
Catalogue No. J. 1244 of
IgranicQualityComponents.

qui

1GRANIC
COMPONENTS WILL

BE THE MAKING

OF YOUR SET.
IGRANIC ELECTRIC CO. 5LTD.,
149, Queen Victoria Street, London, E.C.4.
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CONSISTENT PERFORMANCE

FURY FOUR A.C.

RADIOGRAM

OF THE

depends, to a very large
extent, on the high tension
supply.

No matter how good the
circuit, or how excellent
the components used, a
wavering high tension sup-
ply spoils all. That is why
the designer chooses a
WESTINGHOUSE
METAL RECTIFIER. He
knows that it will deliver
a constant and non-deterior-

.,ating high terWion supply
for years : and that its
pr oved performance o f
45,600 hotrs output on
full load cannot be ap-
proached by any other form
of rectification. He has
chosen Westinghouse. . . .

and ensured his high tension
supply.
" The All Metal Way, 1933,"
tells you more about the world's
most reliable rectifiers-Westing-
house Metal Rectifiers. Post the
coupon and get a copy TO -DAY !

COUPON
I enclose 3d, in stamps, as I am desirous

of knowing more about the Westinghouse
Method of Reliable Rectification,

NAME

ADDRESS

PRAC. 4-3-33

WESTINGHOUSE

METAL

RECTIFIERS

The Westinghouse Brake & Saxby Signal Co., Ltd.,
82, York Road, King's Cross, London, N.1.

You must have a

TD Coil
for the

44

Three -Four"
Selectivity -and quality combined
in this receiver.

Super Selectivity is vitally necessary
under present-day broadcasting con-
ditions. This is achieved with the
Colvern TD Screened Coil.

Four _Alternative Tappings are provided.
They' are arranged as sockets with a
wander plug, giving varying degrees of
selectivity. The first two tappings give
aerial couplings similar to those
normally employed but with greatly
increased selectivity. Nos. 4 and 5 give
a high degree of selectivity with weak
aerial'coupling, suitable for use in a
swamp area.

PRICE
There is no break through
on the long wave band
from B.B.C. stations. EACH

8/6
Send foi the Colvern
circuit booklet, RL 10.

COLVERN
LIMITED

MAWNEYS RD., ROMFORD,
ESSEX.

LONDON WHOLESALE DEPOT:
150, KINGS CROSS ROAD, W.C.1.
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success a certainty!
GET YOUR

FREE COPY
OF MOST SUCCESSFUL

CHART
EVER PUBLISHED
enabling you to build
MOST SUCCESSFUL

SET EVER
BUILT/

COMPLETE IN
CABINET WITHt6.5
LOUDSPEAKER S

or 1111% DOWN and twelve
monthly payinenti pf 10%

THE ONLY KIT YOU CAN
BUILD YOURSELF EMPLOYING

METALLISED S.G HIGH MU

DETECTOR & ECONOMY
POWER PENTODE VALVES

COUPON
To Listen, Ltd., Publicity Dept., P.R.39, Worple Road.

Isleworth, Middlesex.
Please send me FREE copy of your 1/- Skyscraper Chart.

Name.,
\ ddress    -

NEVER before was there such a set within the reach of the
home constructor. Never before such power from a

battery set. Never before so many enthusiastic letters frcm
constructors or so much talk about any radio set as this Lissen
" Skyscraper " Kit has elicited. 50-10-70 loud -speaker
stations-everybody who builds a " Skyscraper" gets results
like that ! Lissen have published a 1/- Constructional Chart,
giving the most detailed instructions ever printed for the
building of a wireless set. You can't go wrong -every part, every
wire, every terminal is identified by photographs. Everybody,
without any technical knowledge or skill, can safely and with
COMPLETE CERTAINTY OF SUCCESS undertake to build
this most modern of radio receivers from the instructions
riven and the parts Lissen have supplied.
This new Lissen " SKYSCRAPER " K,t Set is the only one on
the market that you can build yourself employing a Metallised
Screened Grid Valve, High Mu Detector and Economy Power
Pentode. Around these three valves Lissen have designed a
home constructor's kit the equal of which there has never been
before. Why be satisfied with whispering foreign stations
when you can BUILD WITH YOUR OWN HANDS this Lissen
" SKYSCRAPER " that will bring in loudly and clearly distant
stations in a profusion that will add largely to your enjoyment
of radio ?

YOU ARE TOLD EXACTLY WHAT TO
DO WITH EVERY SINGLE NUT & SCREW

YOURS FOR ONLY 8,90.
To -day you can buy the LISSEN
" SKYSCRAPER " KIT on Gradual
Payment Terms.
" Skyscraper " Chassis Kit, complete
with Valves, CASH PRICE, 89/6. Or
8/6 down and twelve monthly payments
of 7/6.
" Skyscraper " Kit complete with
Walnut Cabinet and in-built Loud-
speaker, as illustrated, £6 5s. cash.
Or 11/6 down and twelve monthly
payments of 10/6.
You can get the Lissen " Skyscraper "
Chart FREE from any radio dealer, or
byt prtitng the COUPON below direct

sdosiarintKIT
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ROUND the WORLD of WIRELESS
Broadcasts from Japan
A SHORT-WAVE transmitter is being

erected in the neighbourhood of Tokio;
it will operate on a short wavelength and
will be used solely for broadcasts destined
to -Europe. It is expected that the station
will start testing in the course of the next
six weeks, and the initial transmissions may
be relayed- by Zeesen (Germany).

Another High -power Station for China
TAE central committee of the Kitomin-

Tang, the present goVerning party in
China, has decided to erect a high -power
transmitter at . Shanghai, which will be
used mainly for military purposes.

Poland Loses 18,000 ListonersIf:the course of , two years, not -
1 withstanding , the installation of
the Warsaw super -power station, the
Polish broadcasting system has lost
18,000 listeners, the total number of
licences in December, 1932, reaching
only 296,255 for the entire country.

Radio Telephony for Belgian Police
SINCE the beginning of the year.

experiments have been carried
out with pocket wireless receiving
apparatus,- with which it is hoped
to equip many members of the
Brussels Police Force. The receiver
weighs roughly two pounds and can
be conveniently carried in the coat
pocket. The experiments are being
made in conjunction with a 200 -watt
transmitter installed at the Central
Police Headquarters ; its energy is
considered sufficient to cover a radius
of some sixteen miles.

1,930 metres (156 kc/s), and power 750
watts (aerial). The, station rebroadcasts
the Bucharest programmes.

Summer Time
THE date fixed for the annual change-

over from Winter to Summer, time
does not, unfortunately, coincide in the
various countries adopting this principle.
British Summer Time this year is fixed for
April 9th, and from that date our clocks
will correspond with those of such countries
as Scandinavia and other countries working
to Central European Time and in which no
alteration is made throughout the year.
For some reason, France proposes to effect
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Further- Development of American Relay
System

BOTH
the National Broadcasting Com-

pany of America and the ,:Columbia
Corporation have recently relayed trans-,
Missions from Bangkok, Tokio, Manila and
the Philippine Isles. With a view _to giving
their further samples_ of the world's
radio programmes,- attempts will be made
to take entertainments from the Dutch
East Indies, and' to rebroadcast them
through the American network.
Experimental Relay Station for Roumania

TO improve the broadcasting service a
new relay_ station has been tempor-

arily installed at Blaj ; its wavelength is

the change -over at an earlier date, and will
advance one hour, in the  night of March
25th -26th. This must be taken into con-:
sideration by' British listeners to French
programmes. Belgium, it is stated, will
make her change simultaneously with the
United Kingdom.. On the other hand,
Holland, which, in the usual way is twenty
minutes ahead of G.M.T., may alter at a
later date and, conSequently, for the period
between that of our alteration and hers,
British- Summer Time will "be ahead., of
Ameterdam by forty minutes. It is a pity
that these, various countries cannot come
to an agreement to start Summer Tiine on
the same day, as these differences in dates
are a source of puzzle t4. listeners.

Alternative Programmes for Milan
FOLLOWING the inauguration of the

50 -kilowatt station at Milan, the
E.I.A.R., with a view to giving local lis-
teners alternative programmes, propose to
utilize the old Vigentirio transmitter (7 kW.)
for the relay of entertainments from Rome -
and Naples. Tests are to be carded out on
about 421 metres.

Short-wave Link Between Belgium and the
Congo

AGREATER number of short-wave
transmitters are being daily used for.

the relay of wireless programmes from
European countries to their respective

colonies. The Brussels broadcasts are
to be relayed for the benefit of white'
residents in the Belgian Congo ; they
will be transmitted on 30 metres
through the Ruysseledo' (Bruges)
station. For some months this
station has been carrying out experi-
mental tests with Elizabethville,
Leopoldville, Roma, and other towns
in Central Africa, with the result
that it will now be possible to estab-
blish a regular service.
A Pleasure Cruise

UNDER the title of Fourteen Days'
Sunshine, tho B.B.C. will

broadcast " Nationally," on March
20th, and " Regionally " on the
following day, another John Watt
production, revolving around the
people who meet on board a liner on
one of these much advertised cruises.
But no advertising will be allowed !
On a recent occasion, when a well

Vaudeville artist broadcast a
skit, he told of his projected attempt to
swim the channel at its widest point,
stating that he would do so at the end of a
tow -line hitched to the . . . . and he men-
tioned 'the name of a well-known trans -
Atlantic liner. Within a few hours the
B.B.C. received a request from another
shipping company for a similar advertise-
ment of one of their boats !

Weather Forecasts for the Masses
NOTWITHSTANDING the fact that

German studios broadcast weather
reports and forecasts at least four times
daily it would appear that the inhabitants
of some cities are so interested in climatic
changes that special services may be estab-
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ROUND the WORLD of WIRELESS (Continued)
lished to supply their wants. At Frankfurt -
am -Main, a company has been started to
supply  printed weather forecasts for
delivery through slot -machines. In ex-
change for 10 pfennigs (at par, one
penny) the inhabitants of that city
will be able to obtain a printed
slip giving a forecast for the en-
suing twenty-four hours. Although
it is thought that the novelty of the
service may appeal to the public, it is
doubtful whether the charge will be
warranted, as in no case will the com-
pany hold itself responsible for the
accuracy of its reports.
Development of Broadcasting in U.S.A.

ACCORDING to a recently -pub-
lished report, during 1932 the

National Broadcasting Company of
America increased its network to a
total of eighty-seven transmitters.
The cable used to link up these
stations now reaches over 20,500
miles. In the course of twelve
months, the letters received by the
company's studios amounted to
4,800,0(0 and the gross income de-
rived from publicity was represented
by twenty-nine million dollars. One
year's working compelled the organ-

 'ration of 51,900 network pro-
grammes or over 500,000 appearances
of announcers and artists before the
microphone. It is expected that
1933 will show an increase on these
figures.

New American Super -power Station
WITHOUT doubt this winter has

proved peculiarly favourable
to the reception of trans -Atlantic
transmissions and listeners on the
medium wavelengths have nightly
captured broadcasts from stations of
as low a power as 250 watts.
Within a year's time, logging U.S.A.
may be a matter of nightly
occurrence as the power of the transmitters
on, the other side is being steadily increased.
WLW. Cincinnati, as an example, which
has already been heard on 700 kc/s (428.3 m).
on many occasions, is now erecting a 500
kilowatt transmitter, which is to serve as a
practical laboratory for experiments in the
feed of super -power broadcasts. Up to the
present, the highest power allowed to any
station in the United States by the Federal
Radio Commission bas been 50 kilowatts.
With a few more stations of that calibre
on the air, signals from the New World
should prove as easy to- capture as those
emanating from the nearer Continentals.
Contradictory Views I
IN Germany, with a view to improving

the technical education of the un-
employed, they are granted free listening
licences and are encouraged to construct
wireless receivers ; in Holland, several
municipalities have decreed that persons
receiving the dole may not be in possession
of a wireless set ! On the other hand, the
Belgian Government has assured the
Workmen's Unions that members who are
totally unemployed will not be required to
pay the radio tax levied from listeners
during 1933.

Radio Diffusion in Belgium
NOTWITHSTANDING the fact that this

small country possesses two powerful
broadcasting transmitters, a law. recently

INTERESTING and TOPICAL
PARAGRAPHS

pow,60.0....1.04.....m......,11...1411111114.,.....Mri

SWEDEN'S MOST NORTHERN
STATION

WIRELESS

This little building at Kiruna, Lapland. represents
Sweden's most northern wireless station.

§13
Problem No. 24.

Jackson has a four valve A.C. Mains receiver,
employing a high -efficiency 8.0. valve in the
first stage. This was provided with bias
in the ordinary manner by a resistance in
the cathode lead, and worked admirably.
Owing to an accident, the valve got broken,
and he decided to replace it with a better
valve, but of the metallized type. This
was carried out, but the receiver was unstable,
and thinking that the screening may not have
been efficient, he twisted some bare wire
round the bulb and joined this direct to
earth. The set was even more unstable with
this arrangement, and he found that the anode
current of the complete receiver was higher.
Why ? Three books will be awarded for the
first three correct solutions opened. Address
your solution to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11, Southamp-
ton Street, London, W.C.2, to reach us not
later than March 6th, 1933. Mark your enve-
lope Problem No. 24, and do not enclose any
other correspondence with your solution.

SOLUTION TO PROBLEM No. 23.
The current of 18 milliamps, passing through the

2,000 ohm winding of the loud -speaker, resulted in a
voltage drop of 36 volts. Consequently, as only a
120 volt H.T. battery was In use, the output valve was
overloaded and working in a very inefficient manner
on 84 volts.

The following three readers received books in
connection with Problem No. 22:

Mr. A. Freeman, 48, Netherfield Road, Everton,
Liverpool 5 ; Mr. J. Pickard, 24, Birklea Street,
Bradford, Yorks ; Mr. It. Waghorn, 33, Westcliffe
Parade, Westellff-on-Sea.

passed by the Belgian Chamber of Deputies
encourages the installation of wired wireless
distributors. The first one to be opened
is that of Demme, near Antwerp ; others

are to follow in Flanders, and the
province of Hainaut and Liege. The
charge made is exceedingly low,
having been fixed at one franc per
day ; the subscriber is given a choice
of four programmes.
Dutch Colonial Transmitter

S40 kilowatt short-wave station
HOHI, which has been

carrying out tests of broadcasts
destined to Java, Sumatra, etc.,
resumed its broadcasts on February
21st. It has been decided to adopt
two wavelengths, namely, 25.57 m.
(11,730 ke/s) during the winter and
16.88 m. (17,770 !Ws) during the
summer months.

A Princely Announcer
IT is reported from Sweden that

Prince Lennart Bernadotte, a
grandson of the King of Sweden,
has been appointed announcer to the
Stockholm studio.

Short-wave Transmissions from the
Polar Regions
ASERIES of broadcasts is being

carried out daily by a scientific
expedition directed by Professor
Mercanton, of the University of
Lausanne (Switzerland). These
transmissions are made through a
50 -watt station (TF3B) situated at
Snaefellsjockul (Iceland) on the
40 -metre amateur band between 4.0
and 7.0 p.m. G.M.T.

Under the call -sign LMZ and on
21.40 metres transmissions are also
being made on Sundays between
7.0 and 8.0 a.m. and again from 7.0
to 8.0 p.m. G.M.T. by the Nor-
wegian Rijser-Larsen expedition to

the Antarctic circle. The power is 80 watts
(aerial). Should experimental amateurs pick
up any of these signals, in the case of Ice-
land they are asked to report to Le Beseau
dea Emetteurs Francais, 17, rue Mayet,
Paris (6e), and in respect to the Antarctic
messages, to the Norwegian Radio Relay
League, Post Box 2253, Oslo (Norway).

Another Frequency for Radio Algiers
IN view of the fact that French listeners

are complaining that the broadcasts
from Radio Alger (Algiers). on most
evenings are swamped by the Miihlacker
transmissions the Government General of
Algeria proposes to effect a change in the
wavelength of the station and at the same
time to increase its power.
" When We Come to the End of the Dance "

LISTENERS who have heard Henry
Hall and his B.B.C. dance orchestra

broadcasting the new waltz " When We
Come to the End of the Dance," may be
interested to know that this was composed
by a woman, Mrs. Marjorie Crocombe,
who, although trained as a " high -brow "
musician in Milan and Brussels, had never
previously thought of writing a popular
tune. The chance remark of a friend, to
the effect that women rarely succeed as
composers of dance music, set her thinking.
Just to prove him wrong she composed this
lilting waltz, which looks like being the
most popular " last dance " of the season.
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T IS WRONG
In His Third Article of the Series, the Author Continues His Remarks on Anode Voltage

and Current Tests. By FRANK PRESTON, F.R.A.
mlIolmm,INMPInsi.1.418/101141M.11.04MNNMB4.1110.11010M11,11110001111114111.1110.4M11.101.41.=.14 ORM

Anode Current Indications
As was explained at an earlier stage,

the values of anode current give a very
good idea as to how the valves are per-
forming, but before we can make use of

-*--
To M11eammeter

Fig. 13.-Measuring the priming grid current to

this information we must understand what
the readings indicate. We will consider
these under different headings, bearing in
mind that " high " and " low " readings
are purely comparative terms, and are
given in respect to the normal currents
specified by the valve manufacturers and
shown on the characteristic curves.

(1) No current indicated This points
to a faulty valve, a break. in the anode
circuit or a broken connection in the low
tension circuit. A method of testing valves
will be given later, but the anode circuit
components can be tested by short circuit-
ing each in turn as shown in Fig. 14. If a
current reading is obtained when any Com-
ponent is short-circuited it will be obvious
that that component is faulty, and should
be replaced. There is just one possible
complication which might arise in respect
to this particular test and which would be
caused by a " leaky " by-pass or coupling
condenser. If the condenser were joined
from a point in the anode circuit to earth
or to G.B.- it would pass a certain amount
of current if any leakage occurred across
it, and in consequence it would " rob " the
valve of its anode current. If there is reason
to suspect a fault of this kind the wire
going to one terminal of the condenser
should be disconnected whilst making the
tests ; the wire concerned is indicated in
Fig. 14.

Should the latter test fail to disclose the
fault it will be clear that the trouble lies

either with the valve, valve holder or low
tension circuit, so,the next thing to do is
to test the valve 'filament by means of the
" Filament Tester " referred to last week.
If the bulb glows (the light will be quite

dim due to the resistance
of the 'valve filament) the
L.T.' circuit and valve holder
will be exonerated from
blame, but failure of the
bulb to light can point to
any of the faults enumerated
above. The valve can be
eliminated by substituting
another one, and if the bulb
then shows a light the
previous valve was faulty
or making bad contact with
the holder. The question of
contact can be verified by
cleaning the valve pins with
fine emery cloth and care-
fully opening them out with
a sharp knife, if they are of
the split type. When there is
no indication of filament

current whatever valve
is tried in the holder, it
will be known that the
holder itself, or the L.T.
wiring, is at fault. Check
the wiring by applying a
voltmeter -across the fila-
ment terminals of the
valve holder. "No
voltage " shows a break
in the L.T. circuit and so
the wires must carefully
be traced back to their
source. The on -off
switch might be wrong,

but if so there will be no L.T. current
(and consequently no anode current) to
any of the valves. When a voltage reading

a pentode.

1 f_ILT

. . .

HT-

is obtained at the filament terminals the
fault is obviously concerned with the valve
holder, which should be replaced or removed
for examination. In the caso of a mains
receiver, or one fed from a high tension
eliminator, it can safely be assumed that
the power supply or its connections are
defective if the latter tests fail to reveal a
fault, and yet there is no sign of anode
current. This point will be dealt with when
we discuss mains receivers.

(2) Too low a current indicated : Shows
that the valve is wrong, the grid bias
voltage too high, the grid is disconnected,
the valve is oscillating, some component in
the anode circuit is of too high a resistance,
or that there is a resistance in the L.T.
circuit. The tests mentioned in respect to
(1) should be applied, especially that of
measuring the voltage across the filament
terminals of the valve holder. If it is sus-
pected that an anode circuit component
has developed a high resistance, the com-
ponent may be replaced by a similar one, if
available, or by a variable resistance. By
adjusting the resistance until the anode
current is the same as before a good indica-
tion of the resistance of the suspected
component can be gathered-the effective
value- of the variable resistance can be
estimated by the position of the slider. 
To test for oscillation in any type of valve
the anode terminal should be touched with
a moistened finger ; a change in anode
current will take place if the valve is
oscillating. Do not forget that, in the case
Of an S.G. or pentode valve, the screening
grid voltage will have a pronounced effect
on anode current.

(3) Too high a value of anode current :
This might point to too little G.B. voltage,
grid disconnected, valve oscillating, leaky
grid or coupling condenser, short circuit
through a component in anode circuit.
Apply tests as in (2) and if a leaky grid
condenser is suspected the wire from it to
the anode circuit of the previous valve
should be disconnected as shown in Fig. 15.

De -Coupling ktsist..

L.F.7ansfr.

; Short Flex Leads
for Short-

rcuetzny
Termenais.

De -Coupling Coadr..

Fig. 14.-Showing how various components in a typical anode circuit should be
short-chcuited in turn to find which is faulty.
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If automatic grid bias is obtained through
a voltage dropping resistance, replace the
resistance by the variable one and adjust'
it until a normal reading is obtained.
Should this be impossible it will be clear
that the bias resistance was not at fault
or that its by-pass condenser is broken-
down and causing a " short " ; disconnect
and repeat the tests.

(4) Anode current fluctuating : A con-
tinual variation in anode current when the
set is not tuned to any signal will generally
prove to be due to a bad connection which
might be either in the grid, filament or
anode circuit. First examine carefully all
the wiring, see that the valve is firmly in
its holder and short-circuit the on -off
switch with a short length of wire. Short-
circuit each component in the anode circuit
as shown in Fig. 14 and apply all the tests
mentioned under heading (1). If the fault
still persists disconnect the wire going to the
grid terminal of the valve holder, if the
valve concerned is an S.G. or detector.
This should not be done in the case of an
.L.F. valve because the removal of the grid
bias voltage might result in damage to the
valve. Instead, the grid should be con-
nected directly to the grid bias battery
as shown in Fig. 16. If the current becomes
steady on applying the latter test it will
be obvious that the component(s) in the
grid circuit (tuning coil or condenser,
transformer, secondary or grid leak) is at
fault. In the case of an S.G. or V. -M. valve
where a potentiometer is used for volume

-control, this component should be replaced
if a spare is available. Otherwise the con-
nection to the slider should be removed and
replaced by a wire going direct to the high
tension or grid bias battery. When the
current fluctuation occurs only when a
signal is tuned -in, there is probably a bad
contact in the aerial -earth or tuning
system, or in the grid circuit of the valve
concerned is an S.G. or detector. To locate
the fault, all connections should first be
checked and, when possible, other tuning
coils substituted. Where the fluctuation is
in respect to an L.F. valve it might, .or
might not, indicate a fault. A certain
amount of variation in anode current is
inevitable, and it will vary in degree with
the delicacy of the meter. But where the
current change is so much that the needle
" kicks " violently it is likely that the valve
is faulty, is receiving incorrect H.T. and
G.B. voltages, or is being overloaded. The
former points can be checked by trying
other voltages and the latter by reducing
volume. In any case, if there is anything
seriously wrong the fault will previously
have made itself conspicuous in the
form of distortion.

(5) Anode current normal to every
valve : When every valve is found
to pass the correct amount of
H.T. current and yet the set
fails to operate in the desired
manner, a different series of tests
must be applied and these will
be dealt with in the next article
of this series.

After taking the anode current
measurements, as explained above,
you will have located most of the
likely sources of trouble that exist
in your set, but you might still be
baffled by some peculiarity which has
not yet been brought to light. I
will, therefore, explain a few further
experiments which should enable
you to clear up the difficulty. You
will remember that we classified the
probable faults under five headings,

which I repeat below in Order to refresh
your memory. They are

1. Entire absence of signals.
- 2. Weak reception.

3. Reception accompanied by noises or
crackling.

4. Distortion, or poor " quality."
5. Instability.

To AnodeCircuit
OF

Previous
Yalve

Fig. 15.-If it is suspected that the grid con-
denser is leaking, it should be disconnected

whilst taking anode measurements.
The previous tests were intended to

apply chiefly to faults (1) to (3), but they
will have helped in the location of (4) and
(5) also. In our previous tests we were
principally concerned with isolation of the
grid, filament, and anode circuits, but now
I am going to suggest
that we split up the valve
stages and check each in
turn. There are three ways
in which we can do this ;
one is to start at the
loud -speaker " end " of
the circuit and work back-
wards ; another is to
commence with the tuning

*ire 7b Be
Oesconnec

Normal
G8 -Play

To
OB. Batte y

Fig. 16.-Checking the
grid circuit of a L.F.
valveby joining the grid
direct to G.B. negative.

circuits and proceed towards the low -fre-
quency amplifier, whilst the third is
to start at the detector -valve and work
outwards towards the aerial and loud-
speaker " ends." Each method has its
application to different types of set, and
since these remarks must be of a general
character, and applicable to any kind of
instrument, I shall try to combine the
three methods and show how, by following
a logical sequence, any set or any fault
can be tackled.

When the set appears to be quite " dead,"
and signals are absolutely non-existent,
it is best to commence work on the most
vital part of the receiver-the detector -valve
Touch the grid terminal with a moistened
finger, either direct or through the agency
of a short length of wire ; a sound should
be heard in the speaker if the detector and
L.F. stages are operating correctly. I
cannot say what kind of a sound should
be heard, because it will vary with every
set, but it should be fairly loud. It might
be merely a " plop," it might take the form
of a terrifying " howl," or it might be a
dull " groan." But if there is a loud sound
of any kind it will show that the L.F.
valves are at least doing something, and
so the fault is probably at some ,point of
the circuit preceding the detector.

If the set does not respond, touch the
grid terminal of the valve following the
detector ; if there is still no sound, try
the next valve after that. Of course, the
sound will be weaker as the last valve is
approached because of the lesser degree
of amplification before the speaker. When
a point is first arrived at where a sound is
heard, it will be obvious that the fault is
in the stage immediately preceding, and
tests can therefore be applied to the anode
circuit of that valve. It will probably be
found that the coupling component is
either short-circuited, open -circuited, or
disconnected, but it might be that a
similar fault occurs in respect to the
transformer secondary, grid -leak, or
coupling condenser in the grid -circuit of
the valve. which appears to be functioning
correctly. The defective component can
best be found by testing each in turn, or
by applying the tests mentioned in respect
to anode current measurements.

H.F. and Tuning Circuits
When the circuits following the detector

appear to be operating in a normal manner,
and there is still no trace of signals, the

fault must be confined to the
H.F. amplifying and tuning
circuit& A preliminary test
will consist of touching the
grid terminal of each high -
frequency valve and then the

aerial terminal. In each case a
sound should be heard from the
speaker ; if not, the fault is in the
circuit of the valve whose grid is
touched.
Wavechange Switches

When the set behaves in a normal
manner on one wavelength range
and not on the other, the wave -
change switches will first come
under suspicion. They should be
examined to see that no wires have
become detached and that the
spring contacts are not dirty or
strained. If, in the case of tuners
with built-in switches, it is difficult
to see the switch contact springs,
they should be operated by pushing
them with the end of a pencil.

(To be Continued))



March dth, 1933 PRACTICAL WIRELESS 1127

The DESIGN of LOUD -SPEAKERS
Some Points about Sound Reproduction, and how the Loud -speaker

may Make or Mar the Fidelity of the Received Signals

By W.
BEFORE we can discuss the question,

of the design of loud -speakers it is
necessary to have a clear idea of just

what a sound wave is. . For the purpose of
this article, I am going to deal,. with the
:eproduction of a note produced by a large
bass drum, and the following description
should be read in conjunction with Fig. 1.
The figure at the left of this illustration
represents a drum head at rest, and the thin
wavy lines at the left are representative
of the air in front of the vellum (or skin) of
the drum. When the drum is struck the
vellum is driven inwards, the actual dis-
tance of its travel being governed by..the
taughtness of the vellum. When it has
travelled its maximum distance inwards, the
air, which will obviously have followed it,
will be rarefied, and there will consequently
be a movement of the air in the direction of
the drum. As soon as the momentum of
the vellum has been overcome it will tend
to spring back
to its normal
position, b t
due to the force
of the original
blow and the
springiness of the
vellum it will
overshoot the
mark and bulge
outwards slightly,
as shown in the
next illustration.
On its outward
travel it will push
the air in front of
it, and owing to
the rapidity of its
travel the air will
be compressed, as
shown diagram-
matically in this
illustration. The
beat of the drum may, therefore, be con-
sidered as a rarefaction and compression of
the air, and although this is not scientifically
correct, it will serve to enable the non-
technical reader to understand the re-
mainder of this explanation.

Frequency
If you take a piece of elastic 12in. long,

and, without stretching it, pluck it slightly,
it will give off a musical note. Now reduce

the length of the elastic
to 6in., and, again with-
out stretching it, pluck it
as you did at first. The
note will be different. This

Fig. 2.-A simple
diaphragm move-

ment.

J. DELANEY
shows us, then, that the note, which is
actually the speed of vibration, is governed
by the &lye, and the drum, which we are
using as our, illustration, we will imagine,
to be of such a size that the note produced
by it is a 50 -cycle note. , This means that
the vellum of the drum will, if struck,
vibrate backwards and forwards fifty times
in a second. (Actually, of course, it only
does this for a fraction of a second as it
quickly comes to rest.) The large bass
drum used in some dance bands does, in fact,
have, roughly, this note, and this point
should be borne in mind. To sum up what
has already been said, therefore, a drum
with a 50 -cycle note will have a vellum
which will vibrate backwards and forwards
fifty times in a second, and the air will
consequently be alternately rarefied and
compressed in the same proportion. We
can now study the method of reproducing
sounds by means of a loud -speaker, and see

/YormaZ. Rarefaction . Compression.
Fig. 1. --A diagrammatic r

of th

ILI

Fig. 3.-A simp c
reed type move-

ment.

epresentation of a drum -head, and the condition
e air surrounding it.

how difficult it is to actually reproduce
some musical frequencies.

Moving -iron Loud -speakers
Loud -speakers are divided, roughly, into

two classes-moving-iron and moving -coil.
The names are really self-explanatory, and
mean that in one type a piece of iron moves
to produce the sound and in the other type
a coil of some sort is caused to move.
Although the iron and the coil are not the
actual producers of the sound, they are the
means to the end, and must, therefore, be
considered, for the moment at least, in -
pendently from the
cone, trumpet or

Fig. 4.-A patented reed Fig.
arrangement.

5.-A balanced armature
arrangement.

other apparatus with which they are used.
The simplest type of loud -speaker, which is,
incidentally, obsolete to -day, but is em-
ployed in principle in the headphones,
consists of a flat disc of metal clamped
round the edge, and fixed just in front of
an electro.magnet. It has already been
explained in these pages how the sound is
converted into electrical impulses, and how
these are passed through the magnet
windings of the loud -speaker, so we will not
discuss this part of the problem 'here.
Fig. 2 shows this type of movement, and
it is obvious, if you remember the difference
between the two lengths of elastic, that this
disc cannot vibrate at the slow rate of the
large bass drum. Not only is it too small
to do so, but it is so thick, comparatively,
that even if the magnet drew it inwards at
the correct rate, the tension of the dia-
phragm would pull it back to normal so
Quickly, that the frequency would be very
much higher than 50 cycles. We can,
therefore, dismiss this type of reproducing
unit, and it is as well to remember that
loud -speaker manufacturers do not now
make this movement.

Reed Type Reproducers
We have just noted that the tension of the

disc, or diaphragm, was the cause of the
inability to reproduce the slow vibration,
and it will be obvious, therefore, that to
obtain this 50 -cycle note we have got to do
away with tension. The reed -type of loud-
speaker is, therefore, the next movement to
consider. In Fig. 3 is shown the magnet
with a thin strip of iron in place of the disc
of Fig. 2, and, in addition, this strip is
attached .only at one end. This strip of

iron, or, as it is more correctly
called, the reed, will obviously
have less restoring force than
the disc which is clamped all
round its edge, and we may con-
sequently expect it to answer
more easily to the 50 -cycle note.
As, however, the end of the reed
must be firmly attached to some-
thing, there is some restoring
force, and this will naturally pre-
vent a faithful following of the
slow vibration. In addition, the
attachment of the cone or other
means of setting the air in
vibration will have an effect on

(Ccntinued on page 111.1.)
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FARM-CHAIR VOLUME
By "ELECTRODE"

ME1110DS of volume control are
many and varied, and some sort
of volume control is an essential

part of any set. Typically, a three -valve
set -of, say, a year or two ago had its
volume control in some form of reaction
or something practically equivalent to it,
and this still represents quite a good method
for a three -valve set. In particular, it has
the advantage of leaving the
set, when at the lowest gain,
in the best condition for
quality, and increases the
gain of the detector stage,
giving the requisite ireprove-
ment on normal sensitivity
even with a slight deteriora-
tion of quality.

Within the last year or so
the variable -mu valve has made its ap-
pearance, -providing -in excellent method
of volume control which has notabTet
advantages-in particular that, in bite,
control of gain, it also gives some Con-
trol of selectivity. It has not, however,
been much used in the H.F. stages of
three -valve sets, but has been more
Employed in sets using two H.F. stages,
where there is much less need for pushing
the gain of the detector stage by reaction.
It is also, of course, being much used
in the super -heterodynes for the same
reason.

CONTROL
types of programme can often do with
varied volume. Personally, I can never get
the " crooner " or " syncopated bar -
monists " reduced to sufficiently low
volume, but then, " chacun it son goilt."
In other cases, also, reduction of volume

Bras Tray

Fig.

Cutting Down the Local Stations
In a good modern set, however, apart from

one using variable -mu valves, it is often
difficult to get a volume -control that is
wide enough in, its scope to suit all con-
ditions. Thus with a three -valve mains
set quite a small aerial is adequate for
relatively local -station reception, but if we
want a modicum of foreign reception a
moderately good outdoor aerial is necessary.
In this case, at a distance of twenty-five or
thirty miles from one of the twin -wave
B.B.C. stations the outdoor aerial gives a
local -station strength which it may not
be possible to cut down sufficiently.

Some sets provide an abrupt " local -
distant " switch which puts a relatively
low resistance across the aerial -earth
terminals and reduces the overall level.
The " sweetness " of this in practice some-
times-indeed, mostly-leaves a lot to be
desired ; and a smooth change, instead of
the abrupt jump, is much preferable.
This can easily be added if the user
desires, and, in particular, it can be "'"%;.."
added externally, as herein described,
without making any change whatever Fig. 2.-Application of remote
to the set. to set.

Stud

Rubber

External Volume Control
Apart, however, from any volume

control belonging to the set, it is often a
great convenience to have a control acces-
sible from the chair-especially from the
fireside arm-chair-without the need for
rising to go to the set. Most listeners must
have experienced cases when this would
have been a very definite advantage. When
listening to a serious programme or one
demanding continuity, it is mostly un-
desirable to make changes of volume or
otherwise to meddle with the volume.
But, on the other hand, certain varied

Control at the Input
An obviously better method is to do the

control right at the beginning of the set,
so that at low volumes the signal through
the whole receiver is at a low level. Many
sets contain a series condenser which per-
mits this to be done, but a very suitable
method for external application is to put a
variable shunting resistance across the
aerial earth terminals of the set. This

being external, it can be added
without any alteration to the set.

If a small -sized resistance of the
typical volume -control variety is used
it can be accommodated on the
arm of the arm -chair, with a flex

Leather Strip of suitable length joinialik, it
1.-Small volume control in arm -chair ash -tray as volume control. to the set. The accompanyingillustrations

show one of these
resistances used in this manner. The resist-
ance is housed in one of those arm -chair ash-
trays, in which a small brass cup is fastened
by a stud on to a band of suede leather,
with end weights which keep it taut over
the arm of the chair. Many people-
I will not exclude myself-have found these
a delusion and a snare as ash -trays, waiting
till they get comfortably full of ash, stubs,
and matches to get knocked over on to the
floor. As arm -chair volume controls, how-
ever, I find them delightful. The first
illustration, Fig. 1, shows the general
housing. The resistance is one of the small
bakelite variety , the terminals had to be
cut short to get it into the ash -tray, but this
was easy. Rubber lining-cut from an old
hot-water bag-keeps all the metal of the
resistance off the metal of the tray, as well
as providing a means of tight packing.
A small hole drilled through one side of the
tray permits entry of the flex. The
second illustration, Fig. 2, shows diagram-
matically the method of applying this to the
set.

-e-Flex

may be desirable for some point of dis-
cussion or conversation. Domestic listeners

n readily imagine such a need. In these
eases it is a great advantage to be able to
control it from the arm -chair. Very few
sets provide for a permanent volume
control for remote operation, but such a
device is neither expensive nor difficult
to apply.

Quite a well-known device is a resistance
across the loud -speaker, either as a shunt
or as a potentiometer controlling the
actual supply to the loud -speaker. At
least one commercial set makes provision

for additional terminals for the attach -

volume control

ment either of an extra loud -speaker or for
a shunt volume control of the type just
mentioned. Any method, however, which
controls the volume on the loud -speaker
itself has naturally the disadvantage that
all the circuits before the speaker, from
input to output terminals, have to be
working at the highest signal level. This
is, of course, the condition in which dis-
tortion is most likely to occur, and, apart
from distortion due to the speaker itself,
reduction of volume at the speaker is not
going to be of any ,help in reducing dis-
tortion already existing in the set.

Resistance Value
The best value of the resistance will

depend on a number of things-for example,
it will depend on the particular arrange-
ment of the aerial circuit of the set itself.
It will also depend on the efficiency of the
aerial, and of the set itself, as well as the
variation of volume -control that is desired.
Generally, however, a resistance of about
25,000 ohms will be found fairly suitable.
A test for the best resistance is to ensure
that, with the resistance all in, the presence
or the absence of the resistance across
the set terminals makes no detectable
difference. It can then be inferred that the
resistance when at its maximum value
is causing no loss of efficiency, while it will,
of course, serve as a regulator of volume
as the value of resistance is cut down.

Apart from being an inherently good
method as regards keeping down distortion,
this arrangement is also particularly useful
in sets with built-in speakers, where access
to the speaker itself is often not easily
obtained. The writer has used this arrange-
ment with complete success on several
different sets, e.g., a 3 -valve battery set
(detector, L.F., power), a. commercial 3 -
valve A.C. set (H.F detector, power -
pentode), and also on an eight -valve
super -heterodyne.
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READERS will be more or less familiar
with push-pull amplifiers, these
having been the subject of various

articles in PRACTICAL WIRELESS, but the
push-pull system may also be applied to

Fig. 1.-The essential.connections of a push-
pull detector circuit.

the detector circuit in a comparatively
simple manner. The present article is
intended for those who wish to understand
something of the " why and wherefore,"
but for the severely practical readers
whose demand is " something to make," the
specification and construction of a three -
valve push-pull detector set is described
elsewhere in this issue.

The essentials of the circuit are shown
in Fig. 1. The tuning arrangement con-
sists of an aperiodic aerial coil closely
coupled to a tuned grid coil. In the or-
dinary way the lower end of the grid coil
would be earthed, but in the present case
this end is connected to the grid of another
detector valve. The grid system is thus
entirely isolated except for the grid leak.

The high -frequency currents which flow
through the aerial coil are reproduced by
induction in the grid coil which is, of course,
tuned to the required wavelength in the
usual manner by means of a variable con-
denser. When the top end of the coil is
negative the bottom end is positive, and
vice versa, and as each end is connected to
a grid, each valve is always half a cycle
out of step with its companion. Let us
look into this rather more closely.

Cycle of Voltage
Fig. 2 shows diagrammatically a single

complete cycle of voltage as it would
arrive on the grids of the two valves ; this
is the radio -frequency wave which is
repeated about one million times per
second. The top diagram shows the grid
voltage rising to a positive value in the top
valve at the same time that the voltage is
falling to a negative value, as shown in the
bottom diagram, in the bottom valve.
(The dotted vertical lines represent the
same instant of time in both diagrams.)

For the sake of simplicity, we will dis-
regard the detector action for the present
and consider what happens in the anode
circuit. Each valve will, of course, repro-
duce the grid voltage fluctuations in its
own anode circuit. though the anode cur -

DETECTION
An Important, Informative and

Interesting Article dealing with
Push -Pull in the Detector Stage

By S. J. GARRATT

rent will not be an alternating one (i.e.,
the anode current increases or decreases
with change of grid voltage, but always
flows in one direction). Now the anodes of
both valves are connected to a common
output connection, so the total output will,

of course, be the sum
III 1 II* OUTPUT of the two individual

outputs. This is shown
diagrammatically i n

Fig. 3, where the full line represents the
output from one valve and the dotted line
that of the other valve. It will be seenIt, I
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Fig. 2.-The signal variations of
the two valves.

that at any instant the output of one valve
is always as much above a straight line
drawn through the middle as the other
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Fig. 3.-The anode com-
ponents of the two valves.

.
output is below it, or, in other words, the
combined output is constant in value and
the high frequency fluctuations have
entirely disappeared. This is a most im-
portant point, for it means that no de -
coupling is required provided the valves
are well matched.

Now let us see what happens to the audio -
frequency component when a broadcast
wave is received. The full lines in Fig. 4
show, in the usual diagrammatic form, the
main characteristics of such a signal wave
as it arrives at the grid of one valve, while
the dotted lines show what is happening
simultaneously in the other valve, the two
valves being, as already explained, exactly
half a cycle out of step.

In Fig. 4, both valves must be con-
sidered to have the high-tension battery
disconnected for the moment, when it will
be seen that the mean grid voltage remains
constant at zero ; or, to punt another way,
the radio -frequency currents surge to and
fro through the tuned grid coil (shown in
Fig. 1), from one grid to the other and back
again, but the total charge on the whole
of the isolated grid circuit remains un-

altered at zero.
I

I 14% I Grid Currentfl Ii \ When the high-
tension battery is

I I I connected up, the
diagram, F i g. 4,
becomes altered very
considerably owing
to the effect of
grid current. Grid
current, as moat
readers will know,
arises out of the
stream of electrons
flowing inside the
valve from the
filament to the anode,

some few of the electrons being attracted to
the grid instead of the anode, but only when
the grid is positively charged. This grid cur-
rent charges up the whole of the isolated grid
system of Fig. 1 negatively. Now the
greater the amplitude in Fig. 4, the greater
becomes the grid current and the greater
the corresponding negative charge on the
grid system, with the result that the positive
half of Fig. 4 is depressed as shown in

(Continued on page 1163.)
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Fig. 4 (above)-the two oscillations of the push-pull detectors, and Fig. 5 (below)-the
result of the rectification of the dual oscillations.
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Rear view of the Q.P.-P. Three -Four, showing the
slide -in frame and the R. and A. moving -coil speaker.

PRELIMINARY
details were given last

week concerning the latest receiver
to be produced by us, employing

the now popular Quiescent Push-pull
principle. Photographs were given last
week showing that the receiver was of the
self-contained type, having the receiver
situated on a shelf in the upper portion
of the cabinet, and the loud -speaker being
screwed into the lower portion. The
batteries may also be incorporated in this
part of the cabinet. Sufficient has already
been said in our pages to enable
our readers to understand the
benefits of this form of L.F.
coupling, and it will be found
that this particular receiver
will deliver an output usually
only obtained with a mains -
operated receiver employing
the very  largest of output
valves?`

Constructional Details
The actual constructional

work will be found extremely
simple,Eand should occupy only
a few hours. The cabinet will
be found to contain an inner
section, which is fitted with a
removable baseboard. This is held in
place by small nails, and should be
removed for the constructional part of
the work. Mount the components as
shown in the various illustrations, leaving
the under -baseboard components until
part of the wiring has been completed on
the upper surface of the baseboard. Wire
those parts which you have now fixed,
carrying out the wiring with Glazite.
There are no difficulties to be met with in
this receiver, so that there is very little
that can be said about the actual wiring.
Next drill the panel from the details given
in Fig. 2, and attach the condensers,
switches and tone control. Be careful
when handling this latter component that
the fine wire winding is not broken by
coming into contact with the screw-
driver, etc. Now attach the panel, and
carry out any further wiring that is possible
and then mount the condensers and output
choke on the undersurface of the base-
board. It will now be found that the
baseboard with the panel attached may be
stood on the table or work -bench on its
side, and there will be no risk of damage
to the wirinq or components which would be
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BUILDING THE Q. P. -P.
Constructional Details of the Latest Receiver Employing Two

occasioned if the baseboard was handled
without the panel attached. The Ohmite
resistances are held in position by the
wiring, and their position is clearly shown
in the wiring diagrams. Next screw the
loud -speaker to the back of the lower
section of the cabinet, using either -wood
screws driven in from the rear, or. bolts
passed through from the front of this
part of the cabinet and nuts employed to
hold the speaker rim in position. It
must be borne in mind that the speaker
must be very rigidly held, otherwise with

the volume which is produced by this
receiver the cabinet will set up most
distressing rattles. A further point
which may be of interest here is the
fact that the volume of the lower
notes in the musical scale may he     

0003

the front of the baffle. This may be
carried out by using small distance
pieces, such as strips of wood,- between the
baffle and the speaker. The distance
pieces should only he about lin. long, so
that there is an air space between. the
baffle and the speaker of about tin. How-
ever, this is a point which must be left
to individual taste. The grid -bias battery
is accommodated at the rear of the upper
part of the cabinet, and it may be stood
behind the valves, or if preferred, a Bulgin
grid-bise clip may be attached in the
centre of this part of the baseboard and the
battery held firmly in this. The remaining
batteries, namely, the H.T. and LT., are
stood in the lower Compartment behind the
loud -speaker, and it will be found that
the back of the cabinet may then ba

'COMPONENTS FOR THE Q.P.-P. THREE-FOUR.
1 Colvern T.D. Coil
1 J.B. .0005 Slow Motion Condenser, Type D.
1 J.B. .0003 Differential Condenser.
4 T.C.C. Fixed Condensers.

.0001 mfd. (Type S) .05 mfd. (Type 50).
.01 mfd. (Type S), .1 mfd. (Type 50).

6 Graham Fetish Qhmite Resistances.
2-1 megohm 2.100,000 ohms.
1.5,000 ohms, 1-30,000 ohms.

1 Watmel 20,000 ohm Variable Resistance.
1 R.I. Q Type Transformer.
1 Varley Transchoke D.P. 39.

/00 0000hm

2 Clix 4 -pin Valve -holders.
2 Clix 5 -pin Valve -holders.
3 Clix Wander Plugs, G.B.+. G.B.1, G.B.2.
1 Belling -Lee 6 -way Battery Cord.
1 Becol Panel, 12in. by 7in.
Speaker.-R. & A. Bantam.
Cabinet.-Clarion Q.P.-P.
Valves.-Mazda, L.2, H210 and 2 Pen. 220A.
Batteries. Drydex Special Q.P.-P. H.T. Battery.

Drydex 16 volt G.B. Battery.
Accumulator. 2 volt Block Battery.

30000

O1.47+3

OH T5

.0LT+

Fig. 1. The circuit diagram of the Q.P.-P. Three -Four.
reduced in intensity by attaching the
speaker so that the felt rings surrounding
the framework do not press against

screwed in place making the
whole receiver self-contained.

The Cabinet Back
It will be noted that the

terminals for this receiver
project a short distance to
the rear of the baseboard and
cabinet back, and it will be
necessary, therefore, to cut
away part of the fretted back.
It will not be found difficult to
carry out this part of the work,
and the utility of the cabinet
is in no way destroyed by this

small alteration, and the appearance is
maintained by the two oval holes being
run in to the fretted pattern. The battery

ga

/2'

Fig. 2. Panel lay -out for the Q.P.-P. Three -Four.
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THREE-FOUR
Output Valves Working on the Quiescent Push -Pull Principle
leads are attached direct to the valve sock-
ets, the filament switch, and the other re-
spective components, and to prevent them
being pulled away by accident, a small
bracket or other device should be attached
to the undersurface of the baseboard to
firmly clamp the multi -cord in its position.
The grid -bias lead for the first L.F. valve
is passed through a hole in the baseboard,
after tying a knot in it. This_prevents the
lead from being pulled through and so
breaking the connection to the grid of the
first L.F. valve. There are no other
points upon which we can dwell so far
as the actual construction is concerned,
and we may therefore pass to the actual
testing.

Testing
Plug the valves into the sockets, so that

the two pentode valves are at
the extreme left, and the L.2
valve next to them. The grid -
bias positive lead should be,
inserted in the positive socket
of the 16.5 volt battery, and
G.B. 1 plugged into the 4.5 volt

J49 -

O

LT-

socket. The remaining grid -bias plug
is inserted in the 15 -volt socket. H.T.3
is inserted in the 120 -volt socket
of the H.T. battery, and H.T.1 and
H.T.2 should be inserted in sockets slightly
lower than this. If you have a milliam-
meter you can experiment by trying
different sockets for these two plugs.
Without altering the value of grid -bias
applied to the two output valves you will
find that the variation of the high tension
applied to the priming grids of the pentodes
will vary the amount of current which is
taken from the high tension battery,
and AS one of the chief features of the
Q.P.P. system is economy, the anode
current should
naturally b e
kept as low as
possible. The

Peck -Up

HT* R

Quiescent
Push -Pull

Output Choke

To zouGe
Speaker

/1

Fig. 3.-Sub-baseboard wiring diagranvof the Q.P.-P
Three -Four.

H.7:#2 /../ rt.,'
/A...._,,,,, Front view of the Q.P.-P. Three -Four housed

IIT-----4v
z 4 4c 0 LT,(-
i' in its attractive Clarion cabinet.

L7---. ....-- 
Earth Renal; THE WIRING DIA-

1131

Battery
Cora'

Co+

0

,00,00.
ohms

total current taken by the four valves
in this receiver will be found to be just
under 6 rnilliamps when no signal is
being received. The output, when the
valves are biased to give this figure,
will be found quite sufficient for the
normal home. If economy is not such an
important feature; the grid -bias value
may be lowered, and in this way it is
possible to experiment and obtain a value

/ *leg.
0

:GRAM OF THE
Q.P..P. THREE-FOUR
IS GIVEN OVERLEAF

000
Mfol/

9
which gives the volume ana consumption
to suit the individual requirements. Actual
figures obtained with the experimental
receiver which is illustrated, and which
employs the components and valves shown
in the list of components attached to this
article is as follows :

Standing anode current of the complete
(Continued on page 1152.)
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Tone Control
20,000 Ol77715')

Not
Usecy 4,/

SAder

soon
Ohms

Quiescent
Push -Pull

Ti-crnsForiner

2)j (!),,z

V4

0
V3

Tuning Condenser
000s Mid

11/a vecharzge
Swetch

2

Differential
Reaction

Condenser
0003 Alfd

O

Dual
Range
Coit

0

OMR!

'L-Pirk-

Fig. 4.
Wiring diagram of the Q.P.-P.

Three -Four.

Earth Renal
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AGAIN!
EXCLUSIVELY

SPECIFIED

COSSOR
VALVES
Following tha famous "Fury Four" comes the
"Push -Push Defector Three"-and again, "Practical
Wireless" specifies Cossor Valves exclusively.
Why ?

Because the designers of these fine Receivers
know that Cossor efficiency is largely responsible
for their outstanding performance. In the "Q.P.P.
Amplifier," too, Cossor Pentodes are exclusively
specified.
Make certain of success-do as the designers did-
use Cossor-Britain's most efficient valves.

for the

PUSHaPUSH DETECTOR THREE"

Cossor 210 H.L. * - 7/-

(Cossor 210 H.L. * -

Output: Cossor 220 P.A. - 8/9
* Metallised

Detectors

" O.P.P. AMPLIFIER"
2, Cossor 220 H.P.T. 17/6 each

1133

To A. C. COSSOR LTD.,
Melody Department,

Highbury Grove, London, N.5.
Please send me, free of charge,
a copy of the 40 -page Cossor
Valve and Wireless Book, B.17.

Name

Address

PRAC. 4/3/33
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BIG
PRICE REDUCTIONS

OPERATIVE 'from-

MARCH 1st.

HERE are the old and NEW
Prices of T.C.C. Condensers.

No longer is there an excuse to
buy condensers of inferior qual-
ity-of doubtful characteristics.
Every T.C.C. Condenser has
behind it the experience of over
a quarter of a century's speci-
alised work. True to specification
- unquestioned dependability
are factors that have made
T.C.C. the premier amongst
condensers. And now you can
get them cheaper.

ALL 'BRITISH

CONDENSERS

in T.C.C. CONDENSERS
MICA CONDENSERS.

Capacity
Mid.

Type M.
Moulded -In with Soldering Tags.

Type 34.
Upright with Terminals.

S.P. Type
(Series -Parallel)

Hew Old New Old New Old

s. d. s. d. s. d. s. d. s. d. s. d.
.00005 0 8 1 0 1 3 1 6 - -
.0001/3 0 8 1 0 1 3 1 6 2 0 2 4
.0004/5 0 9 1 0 1 3 1 6' 2 0 2 4
.001/4 1 0 1 4 1 6, 1 10 2 6, 2 10
.005/6 1 6 1 9 2 0 2 6 3 0 3 6
.01 2 0 2 3 3 0 3 0 - -

PAPER CONDENSERS. TERMINAL TYPES

Type 50/61 Type 80/81 Type 101 Type 121
Capacity 200 V. D.C. Working 400 V. D.C. Working 800 V. D.C. Working 1,500 V. D.C. Working

Mid.
New Old New Old New Old New Old

s. d. s. d. s. d. s. d. g. d. s. d. s. d.
0.1 - - 2 0 2 3 - - - -
0.25 - - 2 4 2 9 - - -0.5 2 4 2 7 2 6 3 0 S 0 6 3. 7-0 80
1 2 6 210 3 0 3 9 6 0 7 6 8 6 10 0
2 3 6 310 4 0 5 0 9 0 10 0 13 0 15 2
3 5 0 5 3 6 0 7 6 - - - -
4 S 6 6 3 7 0 8 6 17 6 19 4 25 0 28 6
5 7 3 8 0 9 0 10 6 22 0 24 6 31 0 35 0
6 8 6 9 0 10 6 12 0 25 0 28 6 37 6 42 0
8 11 0 11 9 14 0 15 0 - - - -

10 14 0 14 6 17 6 1B 0 - - - -
PAPER CONDENSERS. SOLDERING TAG TYPES

Capacity
1114.

Type 65
500 V. D.C. Test

250 V. D.C. Working

Type 84
750 V. D.C. Test

350 V. D.C. Working

Type 87
1,500 V. D.C. Test

450 V. D.C. Working

New Old New . Old New Old

s. d. s. d. s. d. s. d. s. d. g. d.
0.1 1 8 1 9- 2 0 2 0 2 2 2 3
0.25 1 10 1 11 2 2 2 4. 2 4 2 6
0.5 111 2 0 2 4 2 8 2 6 210
1 2 0 2 3 2 9 3 3 3 0 3 8
2 2 8 3 0 3 9 4 6 4 0 4 9
3 - - - -- - -
4 S 0 5 0 6 9 7 6 7 3 8 0
5 - - - -
6 70 7 9 10 0 10 9 - -
8 9 0 9 6 13 0 14 0 - -

10 11 6 12 6 16 0 16 6 - -
ELECTROLYTIC CONDENSERS

Type 802. Aqueous Type 801. Aqueous Type 902. Orr;
Capacity 440 V. D.C. Working 460 V. D.C. Working 500 V D.C. Working

Mid.
New Old New Old New Old

B 6 0 9 0 - - 6 6 9 0
4 5 0 8 0 - - - -
7 - - 6 0 9 0 - -.

THE PRICES OF ALL OTHER TYPES AND CAPACITIES NOT MENTIONED ABOVE REMAIN UNA,TERED

THE TELEGRAPH CONDENSER CO LTD., WALES FARM RD., N. ACTON, W. 3

V .:45
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I THE PROBLEMS OF FAITHFUL
Interesting Notes-

_I
/ By P. E. BARNES, B.Sc.REPRODUCTION -L._

THE object of this article is to set out
the important points on which
faithful reproduction of broad-

casting is dependent, and to indicate to the
radio amateur 'general principles on which
he may profitably work in an attempt to
improve the standard of his set, and which

4'

0

(r)

is only serious with the balanced armature
or similar types of moving -iron speakers,
where the moving parts have to travel
across a very small air gap. Here it is
necessary to allow the response to die away
gradually in the extreme bass, beginning
at, say, 150 or 200 cycles. Fortunately the

human ear is a very adapt-
able organ, and if the repro-
duction is well maintained
down to the point where the

cut off really begins, it will
reconstruct many of the lower
frequencies from the har-
monics which are not reduced
in intensity, and there will
be very little falling off in
quality. Of course, we must

/00 200 400
f7m- 9 4/ E. /V EY/600

6400 make the best use of the
reduced bass notes by the

/N use of a large baffle, either of
CYCLES /DER -5k-c. the box type, now the custom,

Fig. 1-,A response curve showing resonance effects, , or flat. In either case the
can be modified in accordance with his wood should not be less than half an inch
particular needs. thick if the full benefit is to be obtained.

Given a reasona,bly good loud -speaker
which is free from any objectionable reso-
nances, there are really three problems
which we must consider :- -

(1) to retain sufficient bass to give
the body to the reproduction.

{2) to retain sufficient of the
upper frequencies to give to each
orchestral instrument its own
characteristic tone.

{3) to eliminate, or at any rate
to reduce as far as possible such
undesired additions to the output
as heterodyne whistles, needle
scratch, and so on
Such questions as the elimination

of " man-made static," mains hum

RESONANCE AT 500%.-

ENO RESONANCE

25 50

and similar problems are really
outside the province of this article,
and, in fact would need several
articles each for their consideration.

41

0

Inductor and Moving -coil Speakers
The inductor dynamic and moving -coil

speakers have the moving portions travel-
ling in a direction which is parallel to the
face of the magnet, and consequently these

notes, which were never very loud anyway,
while it will appreciate the increased output
in the region of 80 cycles or so which is
provided.

The mechanical resonance is usually
obtained from the diaphragm surround,
anti is generally arranged by ,the makers to
be quite unobjectionable. If it occurs at
too high a frequency for the particular set,
the surround ,must be slackened off to a
Suitable degree. The electrical resonance
to be obtained by altering the value of the
coupling condenser in a parallel -fed L.F. , -

amplifier to such a value that it will produce
a resonant circuit with the pripmw of. th01
transformer is a very irttetedin field' for

.everirpent. The most suitable value can
be diculated if the exact charapteristics of
the transformer are known, but if values
around 0.05 infd. are tried it will generally
be quite easy to notice the effect on the
output.

By-passing the Higher Frequencies
The common custom of shunting the

primary of a transformer or the output
terminals with a condenser to by-pass the
higher frequencies is often abused in this
connection, and the idea employed to give
a tone -lowering " effect under the im-
pression that a lack of bass will be

counteracted thereby. Fig. 2 shows
the result, instead of providing tho
bass which is lacking at A, the
upper frequencies and harmonics
are reduced at B, with the result
that violins sound like flutes and
the other instruments similarly lose
their character.

This is shirking the real issue,
and it is the cause of the character-
less reproduction so often described
as " mellow." Henry Wood and
Henry Hall, Berlin and Beethoven
are the standards at which we
should aim, and -we shall not attain
them by pretending to prefer some-

thing which we have to admit is far beldw.
If we have succeeded in providing the bass
response which we require, we find in
general that the upper frequencies are
lacking, rather than in excess.

A receiver which has two or more sharply
tuned circuits will cut off a considerable
amount of our high notes as compared with
a band-pass filter, due to the cutting off
of the outer sidebands of the transmission,
while if we have a condenser of more than
about .0005 mfd. as part of a H.F. filter in
the detector valve anode circuit, we have
another possible source of high -note loss.
The effect is shown in Fig. 3.

(To be continued.)

Fig.

Bass Reproduction
Let us now consider these problems in

order, and begin with the difficulties in the
way of satisfactory bass reproduction. A
transformer must be of larger size to deal
adequately with lower frequencies, while
the movement of the loud -speaker dia-
phragm, while being slower will be larger-
these are the two fundamental difficulties
with which we have to deal.

The inconvenience of large transformers
has led recently to the introduction of
special alloy steel cores, which will give the
same properties as the larger soft iron
cores only if they are so connected that
none of the steady anode current is allowed
to pass through the windings. If these
are connected correctly, then results will
be quite as good as, if not better than, with
the old arrangement. Do not be led away,
however, by the presence on the market of
small transformers with the ordinary soft
iron cores, usually of cheap foreign make.
If the core is to have certain properties,
then it must either be of large size or consist
of special alloy.

The problem of the, greater movement of
the loud -speaker diaphragm for low notes

,7PEQUENCY
2.-Lower frequencies reduced, and upper freq

strengthened.
types can handle very large volumes with
the bass at its correct value without
difficulty. Hence with them it is usual to
compensate for the usual loss of bottom
notes in the amplifier by a resonance of
some kind, either electrical or mechanical.
Provided that this resonance is not too
pronounced, it is almost, indistinguishable
from the " real thing," but it must be
remembered that transient noises such as
pistol shots will tend to set the speaker
resonating always at this frequency, and
so produce an objectionable booming.

The effect of such a
resonance o n t h e
response curve can be
seen in the diagram
(Fig. 1). The bass
output is maintained
at its true value further
down the scale, and a
sharp cut off follows..
Fortunately the ever -
accommodating
human ear comes to
our assistance again,
for it will scarcely
miss the extremely low

uencies

/c).ovroo4-

TiesoDE

'ENcY-
Fig.Fig. 3.-Response curves of pentode and triode valves.
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ied in the Q.P.P. 3-4

QUIESCENT

PUSH-PULL COMPONENTS

You are building the Practical Wireless " Q.P.P. 3-4 " ? Or adapting
your existing battery set to Q.P.P. ? In either case can you
do better than choose Varley ?
Varley Quiescent Push -Pull Components are made in a wide range to
suit your every need ... an Input Transformer, ratio 9-1, and three
different Output Transchokes to give you accurate matching. Each
Varley Output Transchoke is suitable for either high or low impedance
speakers, thus avoiding the losses of an additional matching transformer
and its expense-a double economy.
For Q.P.P. everything depends upon the exact character-
stics of the transformers. For your "Q.P.P.3-4" use the
correct transformers--Varley DP 36 and DP 38-and you
will get the results the designers got !

arle
Proprs. OLIVER PELL CONTROL LID

Advertisement of Oliver Pe!! Control Ltd., Kingsway House, 103. Kingswau, London, W.C.2 Telephone : Holborn 5303

 DP36. QUIESCENT PUSH-PULL
INPUT TRANSFORMER
Ratio 9/1

Primary D.C. Resistance 825 ohms.
Total Sec. D.C. Resistance 9300 ohms.
Prim. Inductance 30 henries with no D.C.

PRICE, including Royalty

27
22 42 MMIAA.

17/6

 DP38. QUIESCENT PUSH-PULL
OUTPUT TRANSCHOKE
Ratios 3/1 and 50/1
Primary D C. Resistance 400 ohms.
Sec. D.C. Resistance 13/11 130 ohms.
Sec. D.C. Resistance 150/11 '9 ohms.
Primary Inductance leach half)
8 henries with D.C. current of 26 M.A.

PRICE, including Royalty 16/6

Write for Illustrated Literature
describing the complete range.
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5New FERRANTI Transformers
for QUIESCENT PUSH-PULL

A Type AFI Ic. Ratio //to. Inductance 5o/25 hys.
0/to m/A. Good amplification curve, giving
approximately double the amplification at I, A I
5o cycleS hitherto obtainable. Price

2 Type AF I2c. Ratio 14 Inductance 3o(15 hys.
o/6 m/A. A lower priced transformer which yet
has a good performance and a higher step- r
up than others in this price class. Price la!"
Type OPMI lc. P.P. Output Transformer.

3 Ratio 35, 56 and roof'. Specially suitable for
use with API Ic, will carry a current, if necessary,
up to a maximum of too m/A in Q.P.P. (200
m/A in ordinary P.P.). For operating low
resistance M.C. Speakers. Primary
Res. approx. 230 ohms. Price 26/6

A Type OPMI2c. Ratios 1.7 and 40/1. To
correspond in quality with the AFi2c. Carries
D.C. Primary Current up to 75 m/A in Q.P.P,.
(15o m/A in ordinary P.P.). For use with high
resistance Speakers or low resistance M.C. types
with or without built-in Transformers. A r
Primary Res. approx. 210 ohms. Price 1 ar

SType OPMI3c. Ratios 1.7, 2.7 and 4.5/r. Also
a specially suitable for use with the AFI ic, but for

operating high resistance Speakers of any kind,
including M.C. Speakers with built-in Trans-
formers. Max. D.C. Primary Current too m!A
in Q.P.P. (20o m/A in ordinary P.P.).
Primary Res. approx. 230 ohms. Price 26/6
ALL PRICES INCLUDE PUSH-PULL ROYALTY
NOTE.-Either of these Quiescent Push -Pull
A.F. Transformers may be used with any of the
three Output Transformers mentioned above.
both the API ic and AFI2c types may be used in
ordinary Push -Pull circuits, or as straight A.F.
Transformers.

This system enables much greater power to be
obtained from Battery Operated Receivers and
Amplifiers fora given expenditure of High Ten-
sion Current than has hitherto been possible.
In fact, by its use, Power Output and Volume
comparable to that given by the average
Mains set are obtainable, even when employ.
ing the small H.T. Batteries in common use.

Ferranti Ltd. have produced these five Trans-
formers to enable the experimenter to obtain
the best possible results from Quiescent Push -
Pull at reasonable cost. If will be noted that
the inductances and ratios of these new
Ferranti Transformers are unusually high.

ERRANT!
TRANSFORMERS

FERRANTI Ltd., Hollinwood, Lancs. London : Bush House, Aldwych, W.C.2

SPECIFIED in the Q.P.P. 3-4
When you are buying the components for your " Q.P.P.
3-4" remember this :- the condensers used by " Practical
Wireless" for the original model were the J.B. Popular

Log (Slow motion type) and the J.B. Differential.

Build your "Q.P.P. 3-4" exactly as the original-then you
are certain of fullest success. Follow the specification
and use J.B.

J.B. POPULAR LOG
CONDENSER

(as illustrated)
Slow-motion type (35/I). Capacity .0005.
Complete with 3 in. dial, 8/6. Extra
Leavy gauge brass vanes. Rigid nickel -
plated frame. High-grade ebonite insulation.

In this illustration the end
cap of the J.B. Popular Log
has been cut away to show
the Epicyclic Friction Drive,
which is smooth and sure its
action and absolutely silent.

J.B. DIFFERENTIAL
g REACTION
I .0003, 4;6. Insulated centre
I spindle. Bakelite dielectric

between vanes.

Also Specified.

INSTRUMENTS

Advertisement of Jackson Brothers (London), Ltd., 72, St. Thomas' Street, London, S.E.I. Te!ep one Hop 1837.
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The BEST SET OF THE YEAR SPEAKS FOR ITSELF
The Fury Four carries a definite performance guarantee by
the Editor, Mr. F. J. Comm, aarl Direct Radio, Ltd. And now
you should add your own verdict. Come and operate the Fury
Four yourself and test its performance against other sets at
the " Practical Wireless " Official Demonstration Room at

159, Boro' High Street, London, S.E.1. But even if you cannot
come along you can order with perfect confidence, as every
Direct Radio Kit is guaranteed to give the same outstanding
results as the officially demonstrated model openly offered to
" Practical Wireless " readers for test and criticism.

Official Demonstration of the FURY FOUR by special arrangement with
Mr. CAMM, Editor of PRACTICAL WIRELESS at 159, Boro' High St.
* * * * * * * * * * * * * * * * * * * * *
ACCESSORIES FOR FURY FOUR BATTERY MODEL ACCESSORIES FOR
THE " FURY FOUR. SPECIFICATION : THE "FURY FOUR"

s. d.
JO

BATTERY MODEL
SIEMENS 120 -volt H.T. bat- a. d.

tory, standard capacity .. 13 6

OLDHAM type 0.50 L.T.
accumulators .. 9 0

SIEMENS 9.volt tilt battery 1 0

BLOCH L.T. accumulators,
SO ampere hours capacity 11 6

OLDHAM 120.volt wet H.T.
accumulators. (Or 12
monthly payments' of 7/6) 4 1 0

ATLAS A.C.244 H.T. elind-
nators .. 2 19 6

ATLAS D.C. 13/25 H.T. elimi-
nators for D.C. mains 1 19 6

ATLAS A.K. 260 H.T. elimi-
nators, with trickle charger.
(Or 12 monthly payments
of 8/6)   -

CELESTION' PPM Soundee
permanent magnet moving -
coil speakertransformerwiHi. num.!

W. B. PM4 permanent magnet
moving -coil speaker with
input transformer.. 2

COLLARO double spring
gramo motor, 'automatic

4 10 0

2 e

1 13 0

THE "Q.P.P."
THREE-FOUR

SPECIFICATION

1 Colvern TD. Coil
1 J.R. .0005 Slow Motion

Variable Condenser, Type

1 Ready Radio .0003 mid.
Differential condenser

1 T.C.C. fixed condenser type
"S" .0001 mid. ..

1 T.C.C. fixed condenser type
" .01

1 T.C.C. fixed condenser type
40 .05 mfd... .

1 T.C.C. fixed condenser type

2 Erie resistances I megohm
2 Erie resistances 100,000
ohms

1 Erie resistance 30,000 ohms
1 Erie resistance 5,000 ohms
1 Watmel 20,000 ohm wire

wound Volume Control ..
1 R.I. type " Q " transformer
1 Varley Transchoke type

D.P.39
2 4 -pin valveholders..
2 5 -pin valvehbllers..
1 Permcol panel- 12 x 7

drilled to specification ..
3 Belling Lee wander Plugs

(.B.+, G.B.-1, 0.11.-2
1 Belling Lee 6 -way battery

cord
Screws, Flex -wire, connecting

wire, etc. ..
4 Valves to specification ..
1 Direct Radio " 159 " Type

Cabinet in Walnut.. ..

C s. d.
a

14 0

3 0

1

2 6

1)9
1 10
2 0

1

0
0
0

5 6
16 6

16 6
1 0
1

4 6

0

2 6

1 2
1 18 0

18 6

87 5 0

KIT Model I
As per detailed specification but without
valves or cabinet £4 : 8 ; 6
or twelve monthly paymeute of 8/3.

KIT Model 2
As above but with valves without
cabinet .. £6 : 6 ; 6
or twelve monthly payments of 11/6.

KIT Model 3
As above and including valves and
cabinet £7 5 0
or twelve monthly payments of 13,6.

KIT Model 4
As above but with valves, " 139 " type
consolette cabinet and W.B. P51.4
Permanent Magnet Moving Coil Loud.
speaker £10 : 2 : 6
or twelve monthly payments of 19/

Brought Forward as above
1 Heayberd Fury Four Mains Trans-

former .. 1

(Please state voltage and fre-
quency of Mains supply.)

1 Westinghouse H.T.8 Metal Recti-
fier .. 0 18

1 Igranic typo C.H.2 Smoothing
Choke . .

2 T.C.C. 4-mfd. condensers 400 -volt
working ..

2 T.C.C. 2-mfd. condensers 400 -volt
working .. 0 8

1 Lissen Three -gang Coil Unit type
I.N5162 1

1 Erie 2-megohin Grid Leak with
wire -ends 0 1

1 J.B. Unitune two -gang screened
condenser .0003 mfd., with disc
drive 0 18

I J.B. Nugang Single screened
condenser with disc drive .. 0 9

1 Ready -Radio .0003-mfd. Differ-
ential Reaction Condenser .. 0 3

1 Varley Pentode Nichoke.. 0 12
1 Erie 100,000 ohms resistance .. 0 1

2 Erie 30,000 ohm resistances .. 0 2
1 Erie 5,000 ohms resistance .. 0 1
4 Erie 1,000 ohms resistances .. 0 4
1 Set of 8 Erie Resistor coupling links 0 1
1 pair Panel Brackets .. 0 0
1 Ready Radio fuse holder and fuse 0 1

1 Wearite screened H.P. Choke
Type HFPA 0 4

1 Ready Radio 3 -pt. switch .. 0 1

1 Ready Radio S.G. H.F. Choke.. 0 5
1 Kinva standard screened H.F.

Choke .. 0 2
2 Dubilier .1-mfd. C.T. Condenser

type B,E.S1 0 6

6 0

0

Carried Forward £5 0 9

Brought Forward
3 Dubilier 1-mfd. Condenser typeB.S.
2 Dubilier .0003-mfd. Condensers

type 665
1 Dubilier .0002-mfd. Condenser

type 665
1 Lewcos 50,000 ohm Potentiometer
1 Sovereign .0003-mfd. Preset con-

denser
1 Ready Radio 3-1 ratio L.P.

Transformer ..
2 Belling Lee Wander plugs G.B. +,

3 Clix sub -baseboard valve holders,
4 -pin

1 Clix sub -baseboard valve holder,
5 -pin

1 Belling Lee 4 -way Battery Cord
3 Belling Lee terminal mounts ..
6 Belling Lee terminals A.E.P.U.,

s. d.
5 0 9
O 6 0

O 1 0

O 0 6
O 3 0

0

0

0

0

0
0
0

1 3

8 6

0 4

2 0

0 9
1 9
1 6

O 1 3
1 Permcol Panel 16' x 8" drilled to

specification 0 5 6
1 Drilled and foil covered baseboard

16"-x 10" a 2", and 2 side strips10"x2"Screws, 0
Connecting Wire, S Flex, etc. 0 0 8

96 19 3

FURY FOUR A.C. MAINS RADIOGRAM
Additional components required to those specified for battery kit.

SPECIFICATION:
s. d. f, s. d.

8 19 3 Brought Forward 10 13 3
1 Erie Pentode Bias Resistor 350-

4 0 ohms ........0 1 0
1 Erie Bias Resistor 1,000 -

ohms 1 0
1 Becker Mains on -off switch type

6 1 11
1 Ready Radio Radiogram Switch 0 2 9

0 9 6 1 Goltone complete Mains Lead
with socket, plug and plug

0 14 0 adaptor .. 0 3 0
Twin mains flex, extra wire, screws,

0

Carried Forward £10 13 3

1 4
211 4 3

" FURY FOUR"
BATTERY KITS

KIT Model 1
As detailed specification,
less Valves and Cabinet.

£6 : 19 : 3_
or twelve monthly -ipay.
ments of 12/8.

KIT Model 2
As detailed specification
(with 4 Lottery Valves less
Cabinet)

469 : 16 : 9
or tx,elve monody pay-
MeWSOf 03/1

KIT Model 3
As detailed specification
(with Valves and Cabinet)

£10 : 17 : 9
or twelve monthly pay -
melds of 20/-.

KIT Model 4
As detailed specification,
with Valves and " 159 "
Fury Four Walnut Con-
solette Cabinet and Cries-
tion PPM Sounder Perma-
nent Magnet Moving Coll
Speaker £13:0:0
or twelve monthly pay-
ment. -A 24/6.

in=

"FURY FOUR"
A.G. MAINS KITS
KIT Model A.C.1
As per detailed epedticae
toms £11 :4 : 3
or twelve monthly pay-
ments of 21/...

KIT Model A.C.2
As above, including 4 A.C.
Mains VON'. £14:15:9
or twelve monthly pay-
ments of 27/6.

KIT Model A.C.3
As above, including " 159 "
type Consolette Cabinet
and r'elestIon Soundex

Permanent Magnet Moving
Coll Speaker £18 ; 0 : 0
or twelve monthly pay-
ments of 33/-.
KIT Model A.C.4
Complete A.C. Mains
Radiogram Equipment as
per detailed specification
including Valves and
" 159 " type " Fury Four "
Radiogram Cabinet, Ce-
lestion Sounder Speaker,
Collard A.C. Gramophone
Motor, Bowyer Lowe
A.E.D.Pickup with Volume
Control £24 ; 0 ; 0
or twelve monthly pay-
ments of 45/-.

CAnti, C.O.D. and EASY PAYMENT ORDER FORM

0
To DIRECT RADIO. LTD., 159, Boro' High Street, London Bridge, S.E.1.
'Phone: Hop 3000. 'Drams; " Dirrad, Pellet, London.'

Please dispatch to me as once the following good2......
(a) I enclose

or which (8) I will pay on delivery
(el 1 enclose first payment of

AA SIR

ADDRESS

{Cross act line
not applicable 4 - -

Prao al Wireless, 4-3.33

A.C. MAIN VERSIONS
COLLARO A.C. Induction £ e. d.

Grano Motor .. 2 10 0
COLLAR() Complete A.C.

Grano Motor Plain Unit,
including Motor Pick-up
and volume control. (Or 12
monthly payments of 7/8) 4 0

BOWYER LOWE A.E.D.
Pick -Up with self-contained
volume control .. 1 15 0

B.T.H. Minor Pick-up with
self-contained volume
control .. 1 5 0

W.B. P.M.2 Permanent mag-
net moving coil speaker. (Or
12 monthly payments of 8/-) 4 5 0

EPOCH A.2 permanent
magnet moving coil
speaker. (Or 10 monthly
payments of 71-.).. .. a 3 0

MANIC D.9 permanent
magnet moving coil speaker 1 12 6

Direct Radio " 139 " ' Fury
Four' Radiogram Cabinet 3 15 0

"Q.P.P." AMPLIFIER
SPECIFICATION.

1 R.I. Q " Transformer ..
1 Ferranti Type O.P.M. 1.20

tapped output transformer
T.C.C.1 Type " S " .51 nud.
fixed condenser ..

1 T.C.C. Type 40 .05 mfd.
fixed condenser

1 Ready Radio On/Off switch
I Erie resistance 15,000 ohms
1 Erie resistance 10,000 ohms
1 Permcol Ebonite Panel

drilled to specification

2

2 s. d.
16 6

15 0

2 13

1 9
0

1 10
1 0

4 0
1 baseboard 10 x 8 .. .. 1 6
I Coil connecting wire .. 4
5 Belling Lee wander plugs 10
6 Belling Lee Terminals 1 3
2 5 -pin valveholders.. .. 1 CI

Screws, Flex -wire, etc. .. 1 6
2 Pentode Valves, low con.

sumption type ... ... 1 15 0

54 4 6

KIT Model 1
As per detailed specMeation without
valves   £2 ; 9 . 6
or six monthly payments of 8/6.
KIT Model 2
As above but Including valves

£4:4:6
or ten monthly payments of 9/6.

Three Valve PUSH-
PULL DETECTOR

SPECIFICATION.

1 Panel drilled fein. x 71n...
1 St rip drilled 51n. x 1Iin...
1 Baseboard Sin. x 71n.
2 Panel Brackets
1 Ready Radio Miming Tun-

ing Condenser 0001 mfd...
1 Ready Radio Moulded Slow

Motion dial.. ..
1 Set of Wire, Formers, Ter-

minals, etc., for special coil
1 RI 11 ypermite L.F. Trans-

former
3 4 -pin valveholders..
I 2 meg. Grid Leak wire ends
I Ready Radio On/Off switch
S Belling Lee terminals ..
Screws, flex, comics -ling wire,
3 Valves to specification ..
1 Direct Radio " 159" type

Walnut Cabinet

£ e. d.
3 3
1 3

9
ti

3 6

2 6

5 6

12 6
1 6

10
10

1 8
I 2

1 2 9

15

83 14 0

Note. The Coll ran be supplied ready
wount and tested. Price 8/0.
KIT Model 1
As per detailed specilleation without
valves or cabinet : 3
KIT Model 2
As above but including valves

£2 : 19 : 0
KIT Model 3
As above and including valves and
cabinet -. £3 : 14 : 0
or ten monthly payments of 8/3.







March 4th, 1933 PRACTICAL WIRELESS 1145'

0.4.11.0.111.,1110/0.11 -S1.111=.11111001/111111.110.1.4,4004,.00.1

THE A.C. FURY FOUR RADIO -GRAM

2

One Three -gang Coil Assembly. Lissen LN. 5162.
One Lotus Two -gang Condenser Type P.C.2. i
One Lotus .0005 Condenser Type P.C.1. a

One Sovereign Compression Type Condenser,
Type

One Wearite S.G. Choke, Type H.F.P.A.
One Bulgin S.G. Choke; Type H.F.4.
One Peto-Scott Screened H.F. Choke.
One L.F. Transformer, Ratio 3 to 1. !wank

Midget. - 7
One Telsen Pentode Output Choke, Type W.72.
Six Dubilier 1 mfd. Fixed Condensers, Type BB.
Two Dubilier .0003 mfd. Fixed Condensers,Type 665.
One Dubilier .0002 mfd. Fixed Condenser, Type 665.
Three 4 mfd. Dubilier Fixed Condensers, Type BS. e

Two 2 mfd. Dubilier Fixed Condensers, Type BS.
Four Clix 5.pin Chassis mounting valve -holders.
Four 1,000. ohm Erie Resistors, 1 watt type.
Two 30,000 ohm Erie Resistors, 1 watt type.
One 100,000 ohm Erie Resistor, 1 watt type.
One 5,000 ohm Erie Resistor, 1 watt type.
Two 350 ohm Erie Resistors, 1 watt type.
One Lissen 2 meg. Grid Leak with wire ends.
One Lewcos 5Q,000 ohm Potentiometer.
One Telsen .0003 mfd. Differential Reaction Con-

denser.
One Ebonite Panel 16ins. by Bins. l3ecol.
One Heayberd Fury Four Mains Transformer.

; One Westinghouse H.T.8 Metal Rectifier.
One Igranic C.H.2 Smoothing Choke.
One Becker Mains On -Off Switch.
One Bulgin RadioGram switch, Type S.85.
One Simpson's Electric Turntable.
One Amplion Pick-up with Volume ControL
One W.B. Loud -speaker, Type P.M.4.
One Adaptagram Radio -Gram Cabinet.
Two Cossor MSG -LA Valves (metallized).
One Cossor MHL Valve (metallized).
One Cossor PT.41 Valve.
One yard Goltone Flexible Metallic Screening

Tubing.
Glazite, Flex,Screws, etc.
One sheet Konductite Metallic Paper for covering

baseboard.
One Baseboard, 19in. by 12in.

i One Belling -Lee Terminal Block.
Twoslling-Lee Terminals, Type B, Aerial and
th.

f. Do   e 06 ea  0.0.   '.
desires, be run along the baseboard and
down the side of the cabinet for the sake of

neatness. Also, if thought desirable,
the reader may use valve -holders
and valve bases, or some similar
plug-in arrangement such as those
sold by Bulgins for making the con- -
nections from the mains unit to tho
set. The actual connections are as
follows : A lead is taken from the
2 mfd. fixed condenser to one of the
loud -speaker terminals. Note that 1

H.T. positive and H.T. negative
leads are joined -to the terminals on
the 4 mfd. condenser on the mains
unit ; the loud -speaker lead remain-
ing .is connected to the centre ter-
minal of the heater terminal on the
mains transformer.

I think you will agree that the.
A.C. " Fury Four " has particularly
attractive lines, and by means of the
complete diagrams given here no
difficulty in construction should be
experienced. If, however, any little

A.C.

CAMM

1i-i' SION OF
on to a piece of
plywood of con-
venient size. It

-I will only take
I about half -an -

hoar to wire up
this, and the various connections should be
made to the set. Note very carefully the
arrangement of the flex for the heater
leads of the mains valves. To join the unit

I to the set long leads are necessary, and in
the illustration these are shown simply
dropping down the back, but twisted to
reduce the field. They may, if the reader so

(0.1111111141=1..m.O.M.11111111111,11.M1.40.1=11.114111MiNIMI.1411141.1M11.1=1.11.114

?,ALLY GUARANTEED

E Chace

FIR* iti2F...1

0 0 /

4 INV.

H -

at

H74.

'1

11

aff
React

*hange Switch

T
W.

Tuning
Cond:

dimensions.

The complete set
in the radio -gram cabinet.

point is not made clear by these notes,
please address a letter to me personally,
and helpful, advice will be youis by
return of post. -

There is no need for me to repeat the
operating instructions, as they are vir-
tually the same as for the battery model.
I would repeat that my guarantee bf free
personal advice also holds for the ..C.
" Fury Four." = ' -

A small point concerning the"Heayberd
Mains Transformer. You will note that the
taPpipgs provided by the makers are for
200 volts, 230 volts and 259 volts." It is
desirable in order to obtain best results
to use a -tapPing higher than the voltage
oLwhich the set is to be operated should
that voltage not coincide with one of the
three tappings provided by the Makers.
For example, if your mains voltage is 220,
use the 230 volt tapping, and if 244)
volts, use the 250 volts tapping. A small
point, and yet an important one is this ;

do not use a screw driver, pair of pliers
or any tool whatsoever to make adjust-
ments inside the set while it is on. Always
switch off and thus avoid short circuits

The mains unit for the A.C. "Fury Four."
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and shocks. Unlike battery
sets, Which immediately jump
to life when switched on, it
will take a few moments for
the filament of the " A.C.
Fury Four " to reach emis-
sion temperature. This is,
of course, common to all
valves using indirectly heated
filaments.

There is naturally much
greater punch with the " A.C.
Fury " than with the battery
model, although the latter
exceeds by many decibels
that obtainable from the nor-
mal four valve wireless set.

And now concerning the
many hundreds of letters I
have received from readers
who have already built the
battery model of the " Fury
Four." I have just space
to deal with a few of the
points raised by my corres-
pondents. Firstly, my experi-
ments with the D.C. version
have now reached such a
stage that I can say that I
shall shortly deal with a
D.C. version of it. That brief
statement answers at one fell
swoop some dozens of letters
to which I have, of course,
also replied personally. Re-
garding adapting the " Fury
Four " so that it will also
receive th short waves, I am
experinientitig with that end
in view, but I must say that,
whilst such an adaptation is
'quite possible, I have b een
quite unsuccessful in getting
more than three or four short
wave stations, and then only
at weak volume and even then
not consistently. I have
come to the conclusion that
it can only be done satis-
factorily by means of an
adaptor, but I shall write
more about this later ; for
whilst I realise that there is
a great amount of interest
in receiving short waves, I
am yet to be convinced
that the majority of listeners
require to do so. The present
state of short wave reception
is not such that it is possible
easily to tune in short wave
stations with certainty and
consistency. At present
short wave reception is for
the skilled experimenter only,
but we are continuing our ex-
periments and investigations
and will pass on the results
as soon as they have been
collected into tangible form.

Some readers have written
asking me to vary the design
to suit local conditions. These
I air bearing in mind and
will give them considered
treatment in greater issue,
I have not been able to
alter the design to suit
individual readers' lists of
components. I have struck
a careful balance with the
components I specify, and
my guarantee relates specifi-
tally to " Fury Fours " built
with those components.

WIRING DIAGRAM OF THE A.C. " FURY FOUR " Ne'a1 E 0,th
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Exclusively

specified for the 27/6
including 3 -ratio

Q. P.! Three -Four' Transformer
Ferranti

described in this issue
The R. &. A. " Bantam has been specially

chosen by the designer for use with the " Q.P.P.
Three -Four " because it reproduces speech and
music with such remarkable fidelity and purity, and
handles a generous input without overload.

Indeed, the quality of reproduction is not equalled
by many similar instruments of much higher price,
and none is so well adapted to the requirements of
the " Q.P.P. Three -Four," hence the designer's
exclusive choice of the " Bantam." Your dealer can
supply.
Purchase a ' BANTAM' the reproducer specified by the

designer of the Q.P.P. THREE-FOUR'

"BANTAM"
PERMANENT MAGNET MOVING COIL

REPRODUCER
REPRODUCERS & AMPLIFIERS, LTD., WOLVERHAMPTON.

1151

" GOLTONE
SCREENED DUAL -RANGE
COILS ON METAL CHASSIS
For modern receiver designs, these " Goltone " matches
Dual -Range units will meet all requirements.
Type 1305-Tuned grid with separate reaction and aerial
tap.
Type 000-Tuned grid with reaction and alternative
aerial taps.
Type GGC-Special aerial coil with three
tappings. No reaction.
Type GBA-Band-pass aerial coil with coupling
winding.
Type OBS-Band.pass secondary coil with
separate coupling winding.
Obtainable from all First -Class Radio Stores.
Refuse Substitutes-If any difficulty, write
direct..

itarc13 Goldstona toi
PENDLETON MANCHESTER

17

Price for
ALL

TYI ES

519
EACH.

Wot a
New Set -

NEW VALVES
-ETA VALVES

You may pay more but you won't get better. ETA valves are
equal to the best-or even better. Why pay more

FREEAsk for the ETA -Comparative Table" Igo. 13
showing which ETA valves to use in place

old ones. Technical advice gladly given. Write to

THE ELECTRICAL TRADING ASSOCIA-
TION, Aldwych House, Aldwych,

Scottish Agents: RADIOVISION LTD.
233, St. Vincent Street, Slas,ow, C.2.

do8

AMERICAN SETS.
There are ETA
valves for all Lynes
of American sets

ITHE INTERNATIONAL VALVE

tmice a4 a vat roil valve eau ee
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The A.G. Elimilw.itor Transformer
ihm10.04M41410411041.0.04141.111.1141411mbill4M161 By C. H. WRAP, F s

An Explanation of its Underlying Principles, with Notes on its Use

IT is beyond dispute that practice is gener-
ally found to be more interesting than
theory, but however practical one desires

to be, it is impossible to travel very far in
any scientific pursuit without realizing that
practice and theory go hand in hand, and
that lack of some theoretical knowledge of the
subject is a severe handicap.

The transformer is probably the most simple
of all alternating current devices. It has no
mechanically moving parts, its action depend-
ing upon what is known as electro-magnetic
induction. Faraday discovered that by
winding two insulated wires on an iron ring,
and passing a current through one of the
wires, a current was produced in the second
wire every time he started or interrupted the
current flowing in the first wire. This" is the
fundamental principle of the transformation
of current, and although, of course, great
strides have been made in the design of
transformers since the time of Faraday's
discovery, the actual principle remains
unaltered.

SECONDARY

.41

A diagram showing the construction of a
transformer.

Essential Parts
A transformer consists in its essential parts

of two insulated coils of wire wound cylin-
drically outside one another on a straight
iron core, as shown in the accompanying
illustration. One winding, usually that
nearest to the iron core, is termed the primary
winding, and the other winding the second-
ary. In operation, an alternating current
(that is, one changing in direction a number
of times per second) in the primary winding,
produces an alternating magnetic field in the
iron core, and this produces an alternating
current in the secondary winding.

A close analogy exists between a trans-
former and the gear box of, say, a motor -car,
and a transformer may really be regarded
as an electrical gear box. By the use of `a
transformer we can transform a strong
alternating current to a weaker one, but of
higher voltage, or vice versa, we can convert
a weak current at high voltage into a strong
current at lower voltage.

In the same way, a motor -car gear box is
used either to transmit more power to the
driving shaft, at a decreased number of
revolutions per minute, or vice versa, an
increased number of revolutions at a lower

rt

power. The proportion in winch power is
increased at the expense of speed, or speed
at the expense of power, 'depends upon the
number of teeth in the different gear wheels.
Exactly the same thing applies in the case
of a transformer, which may be either a
step up, an equal ratio, or a step down
transformer, according to whether the voltage
induced in the secondary winding is greater,
equal to, or less than that which is flowing
in the primary winding. This depends upon
the ratio between the windings, or in other
words, the number of turns of wire of which
each winding consists.

E.M.F. and Coil Windings
In all transformers, the electromotive

force, or voltage, generated in the secondary
winding, is compared to that applied to the
primary winding, nearly in the same propor-
tion as the relative number of turns on the
two windings. That is to say, if the primary
coil consists of 2,000 turns, and the secondary
of 6,000 turns, the voltage generated in the

secondary coil will be nearly three
times as great as that used in the
primary.

It is, of course, impossible to
obtain from the secondary winding
of a transformer more power than is
supplied to the primary. The power
put in and that taken out will be
nearly equal. The output can never
be quite equal to the input, be-
cause of certain inevitable losses of
energy which occur in the transformer
itself. These losses  are due to the
internal resistance of the windings,
hysteresis and eddy currents in the
iron core, and to the magnetizing
current which flows continuously
through the primary while the trans-
former is connected in circuit,
whether current is being drawn
from the secondary winding or not.
The losses due to the resistance of
the windings vary according to the
load or output of the transformer,
but the other losses remain prat

tically constant irrespective of the load.
In a well -designed transformer, the losses are
reduced to a minimum, otherwise the over-all
efficiency- of the transformer would be
impaired.

If a transformer were connected to a D.C.
mains supply, the result would be a dead
short circuit of the mains and serious damage
to the primary winding, and it is interesting
to examine why this does, not happen when
the transformer is connected to A.C. mains.
Suppose that our mains supply is 230 volts
alternating at 50 cycles per second, and that
the primary of a transformer is connected to
this supply, the secondary being on open
circuit, that is, no current is being taken
from it.
" No Load " Current

A small current known as the " no load,"
or magnetizing, current will flow through the
primary circuit, the iron core of the trans-
former will be magnetized, the magnetic flux
being alternating in character like the current
which produces it and alternating at the
same frequency as that current, in this cast',
50 cycles per second. The transformer simply
acts as a choke coil, a current being self
induced in the nrimary circuit in a direction

opposite to that in which the mains current
is flowing through the primary.

This induced back pressure or counter
voltage in the primary is almost equal to the
impressed voltage or mains current, and it
therefore impedes the flow of mains current
through the winding. The current in 'the
primary, while the secondary is on open
circuit, is consequently automatically con-
trolled by the reactive current set up, and its
magnitude is just sufficient to maintain the
magnetization of the iron core.

If the secondary circuit of the transformer
be now closed upon a load such as a lamp of
suitable voltage, current will be drawn from
the secondary, and although no direct con-
nection exists between the secondary winding
and the mains supply, an increased current
will flow through the primary to compensate
for the current drawn from the seeondary.

The reason for this is that the ampere
turns of the secondary winding will be
approximately opposed to those of the primary
and will tend to reduce the density of the
magnetic field in the iron core. This in turn
tends to reduce the back pressure or opposing
voltage, self-induced in the primary winding,
and therefore allows an increased current to
pass from the supply mains through the
primary, to balance the power drawn from
the secondary. In this way, readjustment of
the primary current automatically follows
any variation in the current taken from the
secondary, and the action of a transformer is
therefore practically self-regulating.

Where more than one transformer is con-
nected to the supply mains, the primary
circuits are connected in parallel. It might
appear that it would be more economieal to
connect them in series in order to utilize the
same primary current in each primary wind-
ing, in the same manner as installing a number
of water wheels in the same stream, but this
is impracticable, owing to the fact that any
change in the current taken -from one trans-
former affects the electromotive force set up
in the secondary circuits of the other trans-
formers.

Q.P.-P. THREE-FOUR
(Continued frcm page 1131.)

receiver : 6 mA.
Maximum current on full volume with

dance band : 12 mA.
- Mean current consumption at maximum
volume over one hour's reception : 9 mA.

Maximum current on volume which would
satisfy most listeners : 9 mA.

Mean current consumption under the
above conditions : 7.5 mA.

Range of Reception
Obviously, as this receiver only employs

a detector stage followed by low frequency
amplifiers, the range is not enormous.
The use of reaction does, however, enable a
number of stations to be tuned in, although
the full advantage of the Q.P.-P. feature is
not felt on all of these stations. A really
good input to the detector is required, and
therefore the receiver should be looked
upon as a local station set designed to
give a high quality, good volume output
comparable with a mains -operated receiver,
but at only a trifle of the cost, and with
the vary.minimum-of .cost in, upkeep.
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ASHORT-WAVE receiver is, basically,
an extremely simple instrument
having a minimum number of com-

ponents arranged in a straightforward
manner. Despite this, and although sim-
plicity generally leads to high efficiency,
there are a number of little refinements and
modifications which often provide a sur-
prising improvement in reception. Oper-
ating conditions are generally so critical
that even the mere changing of the de -

Fig. 1.-
The con-
nections
for a grid
leak poten-
tiometer.

teeter valve for another of similar type,
but having very slightly different character-
istics, might result in the set becoming
muehr" livelier " and bringing in fifty per
cent. more stations. Similarly, exchanging
the grid leak for one of higher value often
makes quite a surprising difference.

By way of making a start in " hotting -up"
a short -waver it is therefore well, worth
while to try the effect of different detector
valves and grid leaks which happen to be on
hand. The next step should be to replace
the fixed detector grid condenser by a
pre-set one of about .0003 mfd. maximum
capacity ; there will probably be a parti-
cular setting of this at which the receiver's
performance will be appreciably better than
at all others. It is impossible to observe
the effect of a gradual adjustment since the
inevitable hand -capacity present during
the operation will have more effect than the
slight variation of condenser capacity, so
the best method of procedure is as
follows ;-Connect up the pre-set con-
denser and adjust it to a capacity mid -way
between maximum and minimum ; tune
in a " steady " and reliable station such as
Zeesen, on 31.38 metres, or Vatican City,
on 19.84 metres, and slack off reaction until
signals are only just nicely audible ; next
slightly vary the grid condenser setting, first
to a higher, and then to a lower, capacity
and carefully note the effect on signal
strength.- It should be observed that these
experiments will be of no value if the signal
is subject to " slow:fading," and -you should

GETTING THE BEST
FROM A SHORT -WAVER

By FRANK PRESTON, F.R.A.
'In this article a few, methods of im-
proving the performance of short-wave

receivers are explained.

therefore choose the station that is best
received on your own particular set. To
make the tests quite conclusive the tuning

250.0 POTENTIOMETER
condenser
should be ad-
justed between
each alter-
ation to grid
condenser ca-
pacity in order
to cover the
possibility of
tuning being
affected by the
other adjust-
ments.

Smooth Reaction Control
With most short-wave re-

ceivers of the Det.-L.F. type
the greatest difficulty is that

of obtaining a smooth control of re-
action over the entire tuning range. It
frequently happens that when the reaction
condenser is being finally adjusted to bring
a signal up to full strength the set suddenly
bursts into oscillation with a " plop." This
makes it necessary to slack off reaction and
start all over again-a most annoying
procedure. I believe that this kind of
trouble is so frequent that many amateurs

consider it
to be insur-
mountable,
but it can
most em-
phatically be DETECTOR

VALVEHOLDERovercome by
careful attention ,
to details. Ob-

ToREACTION COILservation of those
points referred to above, name-
ly, proper choice of detector

valve, grid leak and condenser will go a long
way towards simplifying reaction control,
but further improvements can be made by
varying the high tension voltage and experi-
menting with different values for die series
aerial condenser. The latter should not
generally have a greater capacity than .0001
mfd., whilst one -tenth of this (.00001 mfd.)
might be noticeably better if the aerial is
long or if it runs close to a roof. A good,
low -resistance earth connection has a
pronounced " stabilizing " effect on reaction
control and can make a big difference. As
with an ordinary' broadcast receiver, the
earth lead should be of well insulated
(heavily rubber -covered) multi -strand wire.

Sometimes. perfectly smooth reaction
cannot be attained even by paying attention
to the details referred to, and in that case
still- further modifications must" Tie made.
If the reaction condenser is of greater
capacity thAn is necessary, that is if it never
requires to be set to its " full in" position,
it cannot be adjusted with sufficient
delicacy, and thus a component of smaller
capacity would be better. Instead of
scrapping the condenser its capacity can
be reduced by connecting a fixed one in
series ; the latter should be of such a size
that oscillation can be obtained at any part
of the tuning range by adjusting the vari-
able reaction condenser to a point just -short
of maximum capacity. Incidentally it
should be noted that the fitting of a .good
slow-motion dial to the reaction- condenser
is often well repaid by the better ;control
thus made possible.

The use of a potentiometer to vary the
detector grid potential is often advocated,
but the value of this component is less
frequently recognized by the constructor.
A potentiometer can transform an unwork-
able set into one which it is a pleasure to
handle-and at very small cost. Even
though the information has been given
scores of times before, I make no excuse for
showing again the connections for a grid
leak potentiometer in Fig. 1. The two
" outside " terminals are connected to the

filament ter-
minals of
the detector
valve holder
whilst the
(Continued on

page 1157.)
REACTION
CONTROL
0003- 0005 MF

FiXED'
CONDENSER

To. HT- Fig. 2.-An unusual
reaction arrangement.
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THE

LOGICAL CONTROL
FOR THE 'FURY 4'

SIMPLICON
DOUBLE FV

12'6
THE FIRST FULL VISION
STRAIGHT LINE CON-
TROL and proved the

BEST !

SINGLE TYPE FVH - - 7/6
Full details from all good dealers or direct from

Dept. F,

WILLIAMS & MOFFAT, LTD.
Ladypool Road, Sparkbrook, Birmingham.

THIS IS THE CABINET
Specified for the

Q.P.P. THREE-FOUR

I CABINET

1919
CHASSIS j

7/6 ;

I Carriage
Paid.

The CLARION "Q."
Here is a cabinet of distinctive modern
design, soundly constructed and built to
avoid all resonance effects.
Solid Oak with hand -polished finish. For
your own satisfaction, insist on the
Genuine Clarion "Q."
There's a cabinet of equally fine design end
finish for every radio need. Get the Clarion

Illustrated Catalogue, FREE.

CLARION Radio Furniture (Dept. `N'),
28-38, Mansford St., London, E.2.

(Telephone: Btshopsgate 6371.)

" NEW RADIOS FOR OLD ! "
READ WHAT THIS DELIGHTED CLIENT SAYS

a

a

a

11

ANY MAKE OF SET, KIT OR
RADIOGRAM SUPPLIED.

Yost trill never realise the
pleasure of radio until you, set

is right tip to date.

Hundreds of testimonials from
satisfied Clients!

VISIT OUR SHOWROOMS
FOR WONDERFUL

BARGAINS.

FREE WIRELESS SET TO
INTRODUCE THE RADI-

ALADDIN CLUB!

12.2.33
.. your kind reply .... for which I thank you. 1 quite

appreciate the facts outlined ... . three other firms for
quotations-not one can compare with your offer ... Your

terms are most fair and I will be sending my order ... .
I am advertising your business amongst all I know and

meet .... perhaps you would let me have some pamphlets
your businessme toor literature to enableadvertise

more. Your kind,business-like and politerepliesto
enquiries are much appreciated by all . . you can rely

on my order coming along.
S.R.S.-Southall.

RADIALADDIN, LIMITED
DEPT. PR., 46, BREWER STREET, LONDON,

IT WILL PAY YOU TO
CHANGE YOUR_ SET EVERY
FEW MONTHS BECAUSE
WE CAN GIVE MORE WHEN
YOU SELL AND CHARGE
LESS WHEN YOU BUY
YOUR UP-TO-DATE MODEL
-BALANCE PAYABLE BY
CASH OR HIRE PURCHASE.

Write for particulars of our
amazing exchange offer, en-
closing lid. stamp, naming
your old set and the new model
you fancy.
A FREE QUOTATION WILL

FOLLOW.

THE LARGEST RADIO EXCHANGE
FIRM IN THE UNITED KINGDOM

W.I. 'PHONE : GERRARD 4055.

U
U

QUALITY
Produces

EFFICIENCY
TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts. of the world. Lciok for
the BECOL trade mark. Ask your dealer, If unable to
supply, write direct. Send, now, enclosing 6d. (post free)
for up-to-date handbook of tuning coils for DUAL RANGE,
BAND-PASS, and SUPER -HET. circuits. Fully illustrated
with data. A very interesting handbook.

RODS, SHEET, TUBES, PANELS
The BRITISH EBONITE Co., Ltd.,

Hanwell. London, W.7.

The " LANGMORE " No. C.10
The " Langmore " Radio -Gramophone Cabinet G10
is well and attractively constructed in all oak and will
house most sets, giving ample accommodation for tone
arm, turntable, pick-up, motor, etc., wireless set,
speaker, and batteries.
Size Overall : 3 ft. 7 in. high. 211 in. wide, 16 in. deep.
Gramophone Compartment : 41 in. high, 19 in.
wide, 14 in. deep.
Set Compartment : 12 in. high, 18 in. wide, 14 in.

deep.
Speaker Compartment : 18 in. high, 18 in. wide,

14 in. deep.
The back is enclosed by double doors, so that all parts
are easily accessible, and all are fitted with hinged lid
and stay, motor board, baseboard, etc. In oak, beauti-
fully finished medium shade, with overlay finished
slightly lighter shade.

Beautifully Finished Jacotean Oats.
New Illustrated Catalogue Free.

THE MISCELLANEOUS TRADING CO., LTD.
13 and 17, NEW OXFORD ST., LONDON, W.C.l
'Phone Holborn 4894. Trade Inquiries invited.

Carriage paid to any address in Great Britain.
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(Continued from page 1155.)

centre terminal is connected to the grid
leak. A .002 mfd. fixed condenser is shown
as being joined between the grid leak and
H.T. negative, for whilst this is not always
essential it provides an easy by-pass for
high frequency currents and so prevents any
danger of instability. A value of some 400
ohms is generally recommended for the poten-
tiometer but, personally, I find 250 ohms
slightly better under some circumstances.
Other Methods of Reaction Control

Although it has become standard practice
to obtain reaction edntrol by connecting
a variable condenser in series with the
reaction winding, there are other systems
which are worthy of consideration and
trial. One of these is illustrated in Fig.
2, from which it will be seen that the usual
variable reaction condenser is replaced by
a fixed one of similar value, whilst a variable
condenser is connected between the anode
of the detector valve and H.T. negative.
This variable condenser, which should
have a maximum .capacity between .0003
mfd. and .0005 mfd., serves as reaction
control, but works in the opposite manner
to the normal reaction condenser. In
other words, its object is to check reaction,
and in consequence, increasing its capacity
reduces the degree of feed -back, by allow-
ing more H.F. current to leak away to
earth. The only difficulty with this form
of control is that it is liable to introduce
a certain amount of hand -capacity unless
the condenser is operated through an
extension spindle. Even then it is best to
use an aluminium panel for screening
purposes, or at least to employ a screened
operating- dial. In any event the moving
vanes should be connected to H.T. nega-
tive and fixed vanes to the anode, or else
hand -capacity will be incurable.
Resistance -controlled Reaction

Another form of reaction control, and
one of which I am particularly fond, is that
shown in Fig. 3, where adjustments are
made by means of a 15,000 ohm variable
resistance connected in series with the
reaction winding ; here again, the variable
reaction condenser is replaced by a fixed
one of equal capacity. If the terminal
making contact with the resistance slider
is earth connected, there is practically
no hand -capacity and the system works
with beautiful smoothness. It is impera-
tive that the variable resistance should
be dead silent in operation, for other-
wise it will cause crackles loud enough
completely to drown all reception.
For this reason the method would have

PRACTICAL WIRELESS

ance of the -" carbon -track " variety is
generally to be preferred, but it is rather
difficult to obtain a silent one of this
type. I remember
trying six only a short

15,ocOn
VARIABLE
RE5 srANCE

To ANODE
TERMINAL OF
DETECTOR

ALVEHOLD

time ago before
finding one' which
came up .to the aepanoN TE-RMIR41.5standards required.
For use on wavelengths above about
20 metres I have found the new Lewcos
wire -wound component extremely good,
but even, th;s gives rise to a little noise
on the lowest wavelengths.
Screened Grid Detector

To anyone who is out for absolutely
maximum efficiency from a short -waver,
I can strongly recommend the use of a
screened -grid valve for detector. It is
a little more expensive, and requires a
50,000 ohm potentiometer, and .1 mfd.
non -inductive condenser to provide its
screening -grid potential, but is easily
worth the extra cost. The connections
for an S.G. detector are shown in Fig. 4,
from which it will be seen that they are
quite conventional except for the additional
ones required for the potentiometer and
condenser. In changing over from a
three -electrode valve it is, of course,
necessary to transfer the connections from
the " anode " terminal of the valve -
holder to the terminal mounted on the
glass bulb.
. The potentiometer provides a very smooth

control of reaction, and is used in addition
to the existing variable condenser, etc.,
for making final adjustments. There is
one important point to watch in connection
with the use of an S.G. valve for detector,
which is that the L.F. transformer follow-
ing it must have a high primary inductance
to match the high impedance of the valve.
As an alternative, the transformer can be
resistance -fed by using a 100,000 ohm

coupling resistance, and the
usual .01 mfd. to 1 mfd. coup-
ling condenser. Even 100,000
ohms is insufficient to give ac-
curate matching, but a higher

Fig. 4.-The additional connections SMF

required when using an S.C. valve NON -INDUCTIVE

as detector. CONDENSER

been impracticable a year or so ago, but
there are now two or three really silent
variable resistances on the inarket. A resist -
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Fig. 3. - Showing how
reaction may be controlled

by a variable resistance.

value would cause too great a voltage
drop in the high-tension supply.

Preventing Hand -capacity
Next to that of obtaining a smooth

control of reaction; the difficulties of entirely
obviating hand -capacity effects and minor
forms of instability are of greatest impor-
tance in S.W. work. It is particularly
trying to attempt long-distance reception
on a set which goes out ortune immediately
the hand is taken, tiff the condenser dial,
or which howls and shrieks when Borne ,
other knob is touched, and yet- I have seen
a number of sets which do behave in this
way. A golden rule to remember in wiling
up is that all moving parts of condensers,
variable resistances and so - on which are
mounted' -on the panel should he -at earth
potential, and if this is followed there
are not likely to be many great difficulties
in the way of hand -capacities. Screening
is distinctly useful if arranged with care,
but is best avoided by the less expert
constructor, because, it can be the cause
of many unsuspkted losses. There is
certainly no harm in using an aluminium
panel so long as tuning coils ate not placed
less than 3ins. from it, and if this is effec-
tively earth connected it will prove very
useful as a screen. Do not, however,
overlook the fact that it- is earthed when
mounting a reaction coridfter connected
on the " anode " side -of the -reaction
coil, or the H.T. battery will h6. -short-
circuited ; the condenser bush mist be
insulated by means of ebonite washers.
The same thing applies in regard to poten-
tiometers connected either in the high-
tension or low-tension circuits, because if
their bushes are not insulated a short-circuit
is bound to occur.

H.F. Leakage
When hand -capacity is noticed, even

though the latter precautions have been
taken, it is fairly safe to assume that there
is a leakage of high -frequency currents
into the amplifier or 'phone leads if only
a single valve is used. A- cure can often
be effected by the simple expedient of
thoroughly de -coupling the detector anode
by means of a 50,000 ohm resistance and
2 mfd. condenser. This should be done
even in the case of a single -valve receiver,
the resistance being connected between
the high -frequency choke and the 'phone
terminal as shown in Fig. 5. When L.F.
amplification is employed, it is a good plan
to insert a 100,000 ohm resistance between
the secondary winding of the first L.F.
transformer and the grid of the second
valve ; the resistance " stops " H.F. currents
but offers no impedance to the L.F. ones.
Another good way of preventing hand -

(Continued on page 1158.)
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CHOSEN
for the

A.C.
'FURY
FOUR'

The mains
transformer
is the most

important component in an
A.C. mains receiver-it
can make or mar the

performance of the set. That is why the
designer of the Fury Four ' exclusively
specified Heayberd Transformer for the
A.C. version of this popular receiver. By
incorporating a Heayberd Transformer,
successful results are guaranteed. The
best of materials and the finest craftsmen -
ship go to the making of Heayberd
apparatus. Excellent voltage regulation
and negligible temperature rise is assured
with the transformer described below.

HEAYBERD A.C.'FURY FOUR'
TRANSFORMER

Rectified Output
250v. 60 ma.

L.T. 4v. 4 amps. A.C.
Price 24/ -

GUARANTEED 12 MONTHS

for Heayberd
handbook on
Mains Working

I enclose 3d. stamps forl
NEW Handbook of Mains!
EQuipment. Packed with;
Technical Tips, Services
Hints and diagrams'

Address.. .-

F.C.HEAYBERD 6Co I

10 FINSBURY STREET, LONDON, E.C.2,1
One minute from Moorate Stetot I

FRONT Of PANEL 1LLED NUT FIT THIS
ELECTRIC
CLOCK
TO YOUR SET
NO MAINS NEEDED!

KNOB FOR SETTING HANDS s TO KEEPS CORRECTTIME!
U -SHAPED BAR BATT RY NO WINDING!

Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
Agin. dia. in any panel up to lin. thick. Easy to
Os-no screws required. Only
lin, from front of panel to bark
of case. Swiss movement. Hands
set from front. Nickel -plated
bezel. Useful addition to any
set.
RIVERSIDE MPG. Co., Ltd..
Dept. 21, Crisp Road. COMPLETE WITH BATTERY

Hammersmith, W.6. 11.8.08.000,
Telephone: Riverside 6392 POSTAGE 6 a

1216
LOUD SPEAKERS REPAIRED. 4/.

(Bloc Spot a Speciality, 91-.)
Transformers 4/., all repairs magnetised free. Elimin-
ator Repairs quoted for. 24 Hours Service. Discount
for Trade. Cierkenwell 9069.
E. C. MacoN. 44, EAST ROAD, LONDON, N.1.
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RESISTANCE

SHORT-WAVE
SECTION

(Continued from page
1157.)

joining a
.002 mfd. fixed by-pass condenser
between the anode terminal and earth ;
this is also shown in Fig. 6. Construc-
tional details of a suitable short-wave
choke appeared in PRACTICAL WIRELESS,
dated December 17th, 1939.

capacity in the
case of a two
o r three -valve
receiver is to
insert a high -
frequency choke
(preferably a
short-wave one)

between the
anode of the
last valve
and the
loud -speaker
terminal (see
Fig. 8). The
choke pre-
vents t h e
passage of
H.F. c u r -
rents, and it

Fig. 5.-The method of de- can be made
coupling a single valve short- Still more

wave receiver. effective by

H.T.+ TERMINAL

TERMINALS

S.W H.

CHOKE

//
Fig. 6.-Preventing hand -capacity by connecting an H.F. choke in series with a loud-

speaker lead.

A Q.P.-P. Amplifier
(Continued from page 1143).

ro-,--COMPONENTS FOR THE Q.P.-P. AMPLIFIER.-- ----I
1 R.I. Q Type Transformer. ' 2 H.P.T.-Q.P.-P. Valves. Cossor. II

1 Ferranti Type O.P.M. 12c. Output 1 Becol Panel, 10ins. by 7ins.
1

Transformer. 1 Plywood Baseboard 10ins. by 8ins. i

a
1 T.C.C. Type S. .01 mfd. Fixed 1 Clarion Cabinet.

Condenser. 11 Coil Glazite.
T.C.C. Type 50, .05 mfd. Fixed 5 Wander Plugs, marked G.B.+,

I

a

Condenser. G.B.+, H.T.1, H.T.2. H.T.3, i

1 Bulgin Type S.25 On -off Switch. (telex.)
6 Belling -Lee Terminals marked In.1 Graham Farish (Ohmite) Fixed put-, Input+, L.T.,-L.T.+,Resistance

15,000 ohms.
ai

and 2 marked Output.
1,- 1 Graham Farish (Ohmite) Fixed 2 Valve -holders, 5 -pin Type (Benja-

Resistance 10,000 ohms. min).
a
./11,111 PIIMP(411W1 0.01.1..0.4mq I NM. FONM, 1.1.114111.041111111)1/..(1.1.11.=1.1.!1/11111041104141/41M.11411=.0.41MH.1111.11.11.10.114M.1.M..01.i
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Preventing Feed -Back
Upon first connecting a pick-up to a

receiver, it often happens that an un-
pleasant whistle sets up in the loud -speaker
which can usually be traced to " feed -back "
occurring in the amplifier, which in turn
is frequently due to long pick-up leads. In
some cases it is possible to overcome this
trouble by using " screened " wire for the
pick-up leads, taking care that both the
screening element of the wire and the
pick-up arm are efficiently earthed. Where .

these leads are exceptionally long and cannot
be shortened, it may be found necessary to
connect the pick -Up to the f4et through a
transformer, the pick-up being connected
to the primary and the amplifier to the
secondary. This isolating transformer must
be positioned at the amplifier end of the
circuit, i.e., the connections between the
pick-up and the primary may be long,
but the secondary connections to the
amplifier must be as short as possible.
Normally, the ratio of such a transformer
should be 1 : 1, but it is possible to step-up
the voltage from the pick-up if so desired
by using a ratio of, say, 3 : 1, the larger
number of turns being, of course, on the
secondary winding connected to the ampli-
fier. With such a transformer in circuit,
the potentiometer control should I be
connected as shown last week.

Where a pick-up is connected to a
receiver having a fully -ganged tuning
arrangement, it is sometimes found that
the slight additional capacity across the
grid circuit caused by the pick-up switch,
terminals and wiring is sufficient to upset
the ganging to some extent causing a slight
reduction in sensitivity and selectivity (it
will, of course, be borne in mind that this
additional capacity still exists even when
no pick-up is connected to the pick-up
terminals). Such an effect is not likely to
be noticeable with an ordinary triode
detector, but where a S.G. valve is used as
detector, this additional stray capacity
may have a very decided effect, as the
" damping " imposed' on the preceding
circuit is much less in the case of a S.G.
valve than in the ordinary triode valve.
Consequently after adding a pick-up circuit
to an existing (ganged) receiver it is always
advisable to try a slight adjustment of the
trimmer across the tuning coil.

Eliminating Needle -Scratch
Needle -scratch is another source of

annoyance which frequently crops up, but
this can be overcome to a considerable
degree in quite a simple manner. The
frequency of needle -scratch is always fairly
high, somewhere above 4,000 cycles, and
therefore if matters are so arranged that
all response from the pick-up at this
frequency is by-passed and not allowed to
enter the grid circuit of the amplifier,
these higher frequencies will be missing
from the reproduction and with them the
needle -scratch. We require, therefore, a
variable impedance to the pick-up energy,
and the simplest method of obtaining this is
by connecting a variable resistance and a
small condenser in series across the pick-up
as shown in Fig. 6. In most cases, the
resistance should have a maximum value
of 50,000 ohms, but the capacity of the
condenser is a matter to be determined by
experiment. A good value to commence
with is .01, which can be gradually increased
until the most spitable clue found.

'VOLTS
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rIB LG SNI`i THERMAL
ry a, etcVa t MAY

A delayed -action arrangement is necessary in all
mains -operated sets where, before the I.H. valves heat
up, peak voltages could amage condensers, etc. The
Bulgin "Thermo. Controls" give the necessary delay
(approx. 30 seconds) and operate reliably and unfail-
ingly, protecting the other components. Easily fitted
to any sat, a permanent safeguard.
List No.
S.100. Type " A " Heater rating, 4V.,

o.o.A. approx. Will switch 25o mA.
Mottled green bakelite case.

5.101, Type " B " Heater rating, 7.5V.,

7/6o.5A. approx. Will switch 25o mA.
Black bakelite case.

5.111.Type " C " Heater rating, x6V.,
o.25A. approx. Will switch 25o mA.
Brown bakelite case.

Send for 80 pp. Catalogue N" and Manual with full wiring
diagrams and instructions. Free for 2d. postage.

Telephone :
Grangewood 3266

PRICE

EACH

Telephone:
G.rongewood 3267

A. F. BULGIN & CO. LTD., ABBEY ROAD, BARKING, ESSEX

To SWITCH TO SWITCH
MEAT E. R 1 HEATER.

TO O.0
or IRECT.A.C.

INPUT.

Every1.
listener
needs . .

W TES
UNIVERSAL METER
The ONLY popular priced instru-
ment testing resistances, as well as
voltage of H.T. and L.T. batteries,
valves, transformers, coils, con-
densers, short circuits, distortion, etc.

I j
NO SKILL REQUIRED to see what s
wrong, yet nearly all the experts use it.
FOUR readings on one dial, (1) 0-150 v.
for H.T. (2) 0-6 v. for L.T. (3) 0-30
milliamps. (4) resistance test 0-2,000
ohms. Of all Wireless Dealers, Iron-
mongers, etc., including 12,64 -page instruction
leaflet.
BRITISH MADE BY EMICOL LONDON
Also the famous 3 -IN -1 POCKET METER
L.T. (0-6 v.), HT. (0-150 v.), 8/60-30 milliamps

Pocket case for same 1/3.
Explanatory Leaflets Post Free from

WATES RADIO LTD.
184-188, Shaftesbury Avenue, W.C.2

SPECIFIED for the
Q.P.P.

THREE-FOUR

You require G.B.I ;
G.B.2 ; G.B.+.

CLIX
Chassis Mounting

V ALVEH OLDER

Sturdily built.
Turned Refill'.
ent sockets
guarantee full -
surface contact
without fear of
collapse with
any valve pin
-solid or otherwise.

4 - rin 8A 5 -pinGA
Model `"' Model-'

Again, CLIX are definitely
specified in order to ensure
perfect and reliable contact.

CLIX " MASTER " PLUG
The Phlg with positive METAL
to METAL wiring. Firm grip
and full contact with ANY
battery socket.
Curved ends for easy 1.1d
insertion  2 "

Folder N/4 gives details of the fall CLIX range.
FIT CLIX AND BE CERTAIN
LECTRO LINX Ltd., 79a, ROCHESTER ROW, S.W.1
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Silent Backgrounds "
APROPOS my remarks about short-

wave `working and silent back-
grounds, I think this is the one way in
which modern radio conditions have
definitely deteriorated, for our silent back-
groiguis are no more. In the early days,

.witatt a' lit two or three vaiver, an
'accumut :AU.ent current, and a
really good H.T. bdtteone could put on
the headphones, and with luck hoar
absolutely nothing. Unless you put your
tuning dials hopelessly out of step, or
reduce your filament voltage until the set
is to all purposes " dead," you will rarely
attagh headphones to a set and hear nothing
nowadays. High, power stations crowded
together over the wave -bands have left
hardly any part of the ether free from signals
of some sort, to say nothing of the in-
numerable Morse and other stations using
radio as a means of .communication. In
this way, radio more than any other
invention, has made the world 1,Nliery small
place, and I don't suppose tatt4e is any
spot on the globe, apart from those places
where geological peculiarities make wireless
reception impossible, where a good set
would be unable to pick up signals of some
sort. It is little wonder that advanced
radio scientists are again toying with the
idea of inter -planetary communications,
for having sent wireless signals all over and
around the earth it is but a step forward
to send them to our nearest neighbours in
space. The Heaviside layer is the only
drawback, and for all intents and purposes
the world might be encased in a steel sphere
so far as the transmission of radio signals
goes. Still, somebody somewhere may
hit upon a solution of the difficulty and
show that infinitely short or infinitely
long wavelengths will penetrate this in-
convenient layer. When this comes about
what a fine excuse the radio " fan " will
have for making another new set 1

Radio and Mount Everest Expedition
THE vital link between the explorers

of the Mount Everest expedition and
their base camp will be a radio set designed
by two London amateur transmitters.
This radio link will be used to relay to the
base by radio any message from the advance
party. The organizers of the expedition
applied to the Radio Society of Great
Britain when they decided to use radio as a
means of communication, and the Society
found volunteers in two young amateurs
known by the call signs of their respective
stations as G6RU and G6US, who are
partners in a radio concern in Earl's Court
Road, W.8. The transmitter is a portable
one which can easily be carried by one
man and comprises a re -designed and re-
built ex -War Department trench set
operating on a wavelength of between
60 and 120 metres. High tension current
is supplied but a rotary hand generator

JOTTINGS FROM MY
NOTEBOOK

By " DETECTOR"

 11

giving 600 volts at 30 milliamps and low
tension is supplied from inert cells. Two
valves are used in the set and six spare
valves are carried. The transmitter is
fitted with folding legs and measures when
olosed only 9in. by 9in. by 1 lin., and the
set is lined with felt to withstand shock
and low temperatures.

Shelf Life of Dry Batteries
THE Institute of Patentees, as its name

implies, does good work in assisting
inventors and has just issued a booklet
of 895 inventions needed called " What's
Wanted." The number of inventions
badly needed are surprising, while some of
them are slightly fantastic. Some of
them are for very lazy people indeed-the
kind of people who use selenium -cell
operated doors and automatic record -
changing devices-and in this class is the
electric toaster that switches itself off
when the toast is made to the desired crisp
brown. More serviceable inventions re-
quired are a dry cell that will
not discharge itself on open

'circuit and will give a more
" straight line " discharge,
and a much lighter system of
accumulator construction.
Dry cell shelf life, as it is
called, has been much im-
proved upon in later years
thanks to radio, and six
months is a fair time to keep
a battery in stock. After
this the voltage of the very
best batteries begins to
drop and the internal resis-
tance commences to rise,
both undesirable in an H.T.
battery designed for radio
work. Of course, in a busy
radio shop an H.T. battery
may not be on the shelf six
days, but in a village stores
such a quick turn -over
would be impossible and the
need for a long shelf life is
important for radio batteries.
Batteries used for telephone
work and for emergency
alarm systems are often
required to stand for years
without attention and these,
too, often fail through a
battery running down
which has not delivered a
scrap of current in the
circuit in which it is
employed. Those of you
who have carried accumu-
lators for miles to be

charged will need no comment of mine as
to the desirability of a light -weight system
of " juice " storage !

Wonders of the New Mond Laboratory
IWONDER if you have read about the
1 wonders of the new Royal Society
Mond Laboratory that has been erected
at Cambridge in order that Prof. Kapitza
might continue his research work in regard
to electrical investigations. He will en-
deavour to discover the properties of
matter when placed in intense magnetic
fields and will also carry out investigations
on the resistance of metals and conductors
at the lowest attainable temperatures.
You may remember my account of the lead
rjng immersed in liquid helium in which
a current continued for days without a
boost from a battery or any other source
of electrical energy, showing that at very
low temperatures the resistance of con-
ductors to electrical energy is practically
nil. Well, a special helium and hydrogen
liquefying plant is installed at the
Laboratory for studying this supra -con-
ductivity of metals, as it is called, and
temperatures as low as about 450 degrees
Fahr. below zero will be obtained. At
-450° F. anything might happen, and

"PRACTICAL

described on other

WIRELESS ,, LEADS DESIGN !

Top view of the.
push-pull detec-
tor three valuer

pages. This is the first broadcast push-pull
detector set ever deqcribed.
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Graham
Farish
says:-

I am to
the fore

with all my
Components

because I know what the constructor wants-
reliability and efficiency. When I design a
component I make up my mind to provide the
best, no matter the cost. Then, and only then,
can I be sure that the constructor is going to be
satie ed. Whatever else may go wrong with
his set, it will not be a Graham Farish Compon-
ent. They're not built that way. They're built
to last.

LIT - LOS
VARIABLE

CONDENSERS

2'-
EACH

Compact and efficient. Accur-
ately gauged bakelite dielec-
trics and solid brass pigtail
connections to moving vanes.
All capacities up to .005
mid, in tuning straight line
capacity and differential
types.

FIXED CONDENSERS

.00005 mid. if
to .004 mid. I-

In a complete
range of capaci-
ties, upright or
flat mounting.
Registered de-
sign No.7.4, 271.
Every condenser
Is tested on, 750
volts D.C. The
capacities are
accurate within
floe limits.
Every condenser
can be thorough-
ly relied upon

.005 mid. to 1,6
.01 mid.

L.M.S. H.F: CHOKE
The L.M.S. is silk
wound and has a
consistent high
inductance on all
wavelengths,
whilst its capa-
city is negligible.
Particularly suit-
able for H.F. Cir-
cuit where high
efficiency is the
first considera-

tion.

416 EACH

GRAHAM FARISH
COMPONENTS

GRAHAM FARISH LTD.,
Masons Hill, Bromley, Kent.
Export Office : 11/12, Fenchurch St. E.C.3.

RADIO RAMBLINGS
(Continued from page 1160.)

metal without resistance has an attractive
flavour of perpetual motion about it. In
addition, different kinds of matter behave
in a peculiar manner when placed in intense
magnetic fields, and the field strengths
used make those we employ in our moving
coils look very puny indeed. Faraday's
discovery of the electro magnet and its
power was the foundation on which elec-
tricity and radio was built, but at the same
time we know comparatively little of
intense field strengths. One of the greatest
problems, in fact, has been the production
of these fields, and it is not possible to
obtain an intense field of more than about
60,000 gauss without resorting to a magnet
of impossible dimensions and cost. (In-
cidentally, a gauss is the unit given to the
field strength of one line of force of a magnet
per square centimetre.) A new method
of obtaining intense fields had, therefore,
to be evolved, and quite high field strengths
have been reached by the use of a solenoid
through which heavy currents are passed.
The difficulty with this method, however,
is the great heat that is generated in the
coil and which is sufficient to destroy the
material of the coil. This has been over-
come by limiting the time of the experi-
ments to fractions of a second, thus enabling
the heat generated to dissipate before
repeating the flow of current. Some years
ago 125,000 gauss was produced in a
solenoid for 1/100th of a second from
accumulators, but in the new laboratory
a special alternator is to be used capable of
supplying 40,000 kW. to a coil for short
periods. A special switch has been designed
which allows the current to flow through
the solenoid for the duration of one half
period only, and field strengths of 320,000
gauss have been reached. With the use
of powers of these magnitudes, mechanical
stresses in the material of the coils are set
up to the extent of from twenty to thirty
tons per square inch so that it has been
found to encircle the solenoids with bands
of steel in the same way as the barrels of
guns are reinforced against the internal
pressure. It is expected that fields of a
strength of half a million gauss will be
attained when desired,

Look to Your Aerial

I
WONDER how many readers have
suffered the misfortune of having their

aerials broken with the recent heavy falls
of snow ; I counted three broken wires
on my way to the office the other morning.
In most cases of damage of this kind the
owner is to blame, either because the aerial
was carelessly erected or had received no
attention for several years. In these days
far too little attention is paid to the aerial
in many instances, and any kind of cheap
wire is used. It is a sound investment to
obtain really good aerial wire of the
" 7/22 hard drawn copper" variety, for
it only costs a shilling or so more than the
cheap stuff and lasts infinitely longer.
Enamelled wire is much better than bare
copper, especially for use in town areas,
because it is better able to withstand the
effect of smoke and chemical -laden fumes.
Bare wire soon becomes corroded and
gradually gets brittle, due to crystallization.
If your aerial has been up for more than
three years or so, I can strongly recommend
you to examine it and, if there are any
signs of brittleness or corrosion, to replace
it by a new wire before the season of
" March winds " comes along.

The
reason why!

  Amplion have always
concentrated on the pro:-
ductiOn of a perfect repro-
ducer of speech and music.
TY result is the M.C.
22 P.M.ANNioving Coil
Speaker. You can rest
assured that this concen-
tration on the Quiescent
Push Pull has produced
for your use the very best
possible speaker for Q.P.P.
circuits.
You pay no more for the
superiority in design of
the Amplion Q.P.P. ; in
fact it is cheaper than
many, costing only

3916
RECOMMENDED BY
SET DESIGNERS

P1.1
AMPLION 1932) LTD.,

82/84, ROSOMAN STREET, LONDON,
E.C.I. CLERKENWELL 5440.

Isa
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Congratulations
a reader of PRACTICAL WIRE-

LESS since No. 1, I did not expect to
receive - such a magnificent book as the
Encyclopaedia most certainly is, and I
am agreeably surprised. As a wireless
enthusiast I must say your paper has been
a great help to me. I have been most
interested in Mr. Barton Chapple's articles
on " Television," also the short-wave
section. I see that at the head of the
first page arc the words " The predominant
wireless weekly," and I hope that yoU
will always continue to be predominant.-
F. W. ALLOTT (Rotherham).

All Mains " Fury Four "
SIR,-Having bought your Book every

week since its inception, may I congratulate
you on the m caltli Of information you
are imparting each week for the benefit
of your readers. I myself having gained
considerably more knowledge as a result
of its publication have naturally advertised
it to others who have beconte regular
readers. My object in writing chiefly is to
ask if you will provide me with, either
direct or through the medium of your paper,
a circuit of the Fury Four for all mains
purposes. I may say I am building my own
power unit, thanks to information supplied
in your journal, which will give a rectified
voltage of 200, at 28 ni/a. I can see your
Fury Four is going to be a fine set, and I
have no doubt that many enthusiasts, not
only of the battery class, but all mains as
well, will wish to build it.-S. TAYLOR
(Bury).

Standards of Quality
Sla,-You have asked for criticism and

suggestion. In general composition I do
not think PRACTICAL WIRELESS could be
improved on. The admirable illustrations
must help the veriest tyro in following the
context. Now for my suggestion. I take
a weekly interest in your Receivers and
their Records," and you generally say in
plain unequivocal language what its selec-
tivity is, also sensitivity, etc., but when it
comes to what for many of your readers is
an essential, viz.,41uality of output, we get
vague terms, such as good " quality pro-
duction," " up to standard of similar type
sets," and so on. In order, sir, that your
readers may know what you mean by these
expressions, I suggest you should set a
standard of your own, such as A, B and C.
These standards would not introduce
invidious distinctions between different
makes of sets ; but would indicate to the
buyer which set would meet his requirement :

PRACTICAL WIRELESS

Practic
March 4th, 1933

ers
-rpm

eaders
The Editor does not necessarily agree with opinions expressed by his correspondents

for instance, pleasing reproduction for an
ordinary living -room might be better
than a true or nearly true reproduction
of the original. Hence, your A, B and C
could represent something like the follow-
ing :-

A. Straight line reproduction from say
30 to 8,000 cycles.

B. 50 to 5,000 (The cut off being for
selectivity or to obviate needle scratch
with records.)

C. Moving iron quality, i.e., nothing
below, say, 150.

This or even an extended category
would, I think, be helpful if you were to
standardize it for use in your columns
about either your own or other sets.
Thanking you for an interesting paper.-
J. C. BRIXTON (Sutton).

A Reader's Thanks
SIR,-I have to thank you for my copy

of the " Wireless Constructor's Encyclo-
paedia," received on Tuesday last. I
have found it a most interesting and useful
book, containing everything the amateur

CUT THIS OUT EACH WEEK.

DOYOUKNOW?
- - .

-THAT instability may be introduced in a 7

receiver employing a multi -ganged condenser
assembly, due to coupling between the various
sections of the condenser.
-THAT a moving -coil loud -speaker with an
energized field winding may be used in place
of a resistance for biasing purposes.
-THAT when choosing a fuse for a mains
eliminator, it Ls important to consider the t
surge voltage which may take place, and
not consider only the normal current rating.
-THAT to maintain a balance, the grid- a

bias battery in a Q.P.-P. amplifier should be
periodically adjusted or discharged at the same
rate as the H.T. battery.
-THAT all metal parts of a receiver (con-
denser cases, etc.), should be connected to
earth in the interests of stability.
-THAT it makes no difference whether the :
grid leak is joined across the grid condenser,,
or to L.T. positive in a normal grid -detector
circuit.
-THAT the weight of the gramophone .pick-
up has a great bearing on the quality of I
reproduction, as well as the life of the record.

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name- and
address of the sender. Whilst the Editor does not hold
himself responsible, for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed: The Editor. PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

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

is likely to want to know. Also, please
allow me to congratulate you on the excel-
lence of PRACTICAL . WIRELESS, which
I =have taken from No. 1. I consider it
to be the most practical radio journal to
date.-READER (West Croydon).
More Thanks

SIR,-Permit me to thank you for the
splendid Encyclopaedia, just received. It
Certainly is well worth the trouble of saving
the coupons and small fee charged.

It is a worthy companion to
PRACTICAL WIRELESS, which is practical,
insomuch that it caters for every stage
of constructor, whether professional or
amateur.-E. W. ANDERSON (Norwich).
A Splendid Book

SIR,-Kindly accept my best thanks
for " The Wireless Encyclopaedia." safely
to hand. It is a splendid book and I must
congratulate you on compiling such a
valuable work which should be in the hands
of every wireless fan. I conclude by
wishing every success to the journal, which
has long been needed by the wireless
constructor.-A. H. KEYSE (Birmingham).
Mains Valve Set Wanted

SIR, -I suppose I really owe you an
apology for addressing you so often, but
you have only yourself to blame. If
PRACTICAL WIRELESS did not grip our
interest any more than the radio journals
of old did, we amateurs would not write
you so often. I see that other correspon-
dents are seconding my call for a really
up-to-date, selective Det. 2 L.F. set to be
published, and I presume when your
Technical Department get breathing space
they will tackle this problem, and give
us an unganged, unscreened band-pass
circuit to rebuild our old unselective Det.
2 LF. sets to, using up old parts, apart
perhaps from a new coil or two. However,
the purpose of the present letter is to
remind 'you that in the last paragraph but
one on page 196 of No. 4 of your journal,
" Pentamp " promised us a three -valve
circuit utilizing the Ostar-Ganz all -mains
valves. Now, these valves are to be had
in Det. and L.F. only so far, so the promised
circuit could not include an S.G. stage, and
will needs be a Det. 2 LF. again, and this
will suit thousands of old set owners,
providing the circuit be right bang up to
date in other respects, and will get 9 kc/s
separation, etc. Never mind whether it
will get dozens of foreigners or not, who
cannot be held until we get a big set with
automatic volume control. I run my sets
with an eliminator off the A.C. mains and
would like to go on all-mains-providing
the set can be made, selective at the same
time. I also wish to acknowledge receipt
of my volume of the " Wireless Construc-
tor's Encyclopadia," which I find a mine
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EASY TERMS PROMPT
DELIVERY

WE RECOMMEND THE

CELESTION
REETONE " SPEAKERS

MATCHED SPEAKERS
Type 99. Two Per-
manent Magnets£4 5 0

Type 88. Two Ener-
gised £4 5 0

Type 98. One Per-manent Magnet &
one Energised£4 5 0

Cash, carriage paid.
Or 7/10 with order
and eleven pay-

ments of 7/10.

DUAL SPEAKERS
Type S29. Two

Permanent Mag-
nets ... £6 0 0

Cash, carriage paid.
Or 12/6 with order
and twelve pay-

ments of 10/-.
CELESTION SOTJNDEX on PAGE 1184.Cash price 27/6 carriage paid, or 5/ -down and 5 monthly payments of 5/-.Q.P.P. 2/6 extra.
R. & A. BANTAM on PAGE 1151.Cash price 27/6 carriage paid, or 5/ -down and 5 monthly payments of 5/..

AMPLION on PAGE 1181.Cash price 39/6 carriage paid, or 4/ -down and 10 payments of 4/ -
Any Amplion, Blue Spot, Baker, Celes-
tial, Epoch, Goodmans, Igranic, Lanches-ter, Ormond, R. & A., Rola, Sonochorde,or W.E. Moving Coil Speaker supplied

promply.
Send 5/- only and pay the balance by monthly
instalments. No references. Entirely private and
confidential. Write for Catalogue and details to :
TURNADGE & PARTNERS, LTD.,

111, Fleet Street, London, E.C.4.
Telephone: Central 1903.

ILLBLBLBLBLBIALBLBLBLBLBL3

GRIP-.1

02 \ Vtiettirlir . al
I- \r,',I,, :-'-'"
al m,-..-..-- al
I- re't ...4I-New UI
TT Bowspring
51 Wanderplug

i .a.a.
6 ...1

tO&
W Strong spring andr- wide self -adjustment. FA
W' Side entry with Belling- -ar- Lee patent grip for flex. illaCD 12 indications and 6 plainI- col..

The "BOWSPRING" givesr.611
Wwider range of diameters than

strong pressure over a far
01

CI7
Write for list ol radio connections. it21

any plug we have so far tested.

-a
W

en Cambridge Arterial Road, Enfield. Mdx.

BLBLBLBLBLBLBLBLBLBLBLBLB

BELLING -LEE
FOR EVERY RADIO CONNECTION

SERADEX COMPONENTSfor Quiescent Push -Pull Circuits
Millimeters type N.F.1 0-101da 5/11
Ditto larger scale type N.F.2 . 7/11
Multi -ratio output chokes, as specified in

" Wireless World " circuits ... 10/-
Type 11-150 resistors 19 watt), 20,000,

150.000, 50,000 ohms and most values
from 100 ohms upwards ... ... 8d.

Tubular condensers .005, .01, etc.
..

8d.
list of above and ether Seradov for .tamp from :

TREVOR PEPPER,
WAKE GREEN ROAD, BIRMINGHAM.

or any good retailer,
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PRACTICAL LETTERS
(Continued from page 1162.)

of information, and really a gift to the
regular subscribers. Many thanks. The
Data Sheets now appearing each week are
also a wonderfully helpful idea. This
week's, No. 5, is the very thing I Bye been
hunting for. I am an engineer (but not of
the electrical variety), and while my text-
books give all data of wire gauges, I had
no access to any source of information on
resistance and current -carrying capacity I
require for an experiment. Trusting to see
an up-to-date Det. 2 LF. circuit bantAcrIcAn
WraELESS before long embodying the ()star
all -mains valves-F. M. BECK (London,
W.C.).

Fall of Good Things "
Sra,-I beg to acknowledge receipt of

your Presentation Volume-" Newnes'
Wireless Constructor's Encyclopaedia " ;
thanks for same. I find it is like PRAcricAn
WIRELESS, full of good things, plain and
understandable to the lay mind and is
invaluable to the beginner as well as the
more advanced wireless fan. With best
wishes for an ever increasing prosperity to
PRACTICAL WIRELESS. It is a real titbit.
-W. S. CROSBY (Horton).
Plug-in Coils v. Dual Coils

SIR,-Tos every advantage, there is the
snag !-the disadvantage. Every debit
must have a credit, so we are told. Here
is an interesting topic for one of your
experts to deal with in an article for PRAC-
TICAL WIRELESS. The writer has reason to
believe that in the Services, plug-in coils
are preferred to any other. I can imagine
the difficulty is in the matching of the
coils, medium and long waves. To change
a coil is no more than changing a gramo-
record. Anyhow, may I suggest an article in
the immediate future, giving the pros and
cons.-A. J. (Cardiff).

PUSH-PULL DETECTION
(Continued from page rue.)

Fig. 5. The amplitude, however, is not
reduced, so that at the same time that
the top half is pushed down the bottom
half goes down also, or, in other words, the
positive half is reduced considerably and the
negative half increased.

It will be seen from Fig. 5 that the mean
grid voltage is no longer steady at zero, but
becomes negative in value and fluctuates
at audible frequency. The fluctuations of
each grid are reproduced in its own anode
circuit and these two anode circuits being
connected together as shown in Fig. 1, the
two radio frequency components cancel
themselves out as already explained, leaving
a purely audio frequency current in the
output. This output is double that which
would be obtained from a single detector
valve. The grid leak, of course, allows the
negative charge on the isolated grid circuit
to leak away gradually so that the grids
have a definite tendency to return to zero
potential when the grid current falls off.
The location of the grid leak in Fig. 1 might
seem open to criticism, the proper place
to connect it being to a centre tapping on
the grid coil. This point, however, is a
" nicety " ; in practice it makes no difference
and it is much simpler to connect it as shown:

One advantage of this circuit has already
been mentioned; another is that having
eliminated the damping effect of the
ordinary grid condenser and leak we should
expect tuning to be sharper and the set
therefore more selective and more sensitive.
Experiments, indicate that there is definite
improvement in these points and distortion
is more easily avoided.

Graham
Farish
says:-

" Your Set is an
Unknown Quantity
without my NEW

OHMITES"
That's only one reason why PRACTICAL WIRE-
LESS specifies them for their new set "
Three -Four." The technicians know that my
NEW OHMITES are dependable and carry for
more than their stated electrical stresses. They
are proof against mains "surge " and will not
create ham.

BETTER
TH AN
WIRE

WOUND'
The popular
and efficient
resistances for
all general
purposes. All
values 50 ohms
to 5 megohms.

1/6 each.

For those who
prefer inter-
changeability
and convenience
in mounting,holders are
available, vet.
tical and hori-
zontal, 6d. each,

EACH
SAFE MAXIMUM CURRENT CARRYING

CAPACITY OF " OHMITE"
100° F. Temperature rise.

Ohms Milliamps Ohms Milliamps
100,000 3.5 10,000 .. 12.

80,000 4.24 5.000 .. 20.25
60,000 4,000 .. 24.
50,000 .. 5.5 3,000 .. 29.
40,000 .. 6.
30,000 .. 6.75 1,000 .. 40.
20,000 .. 8. Other values pro rata,
Heavy Duty type approximately double the above

ratings. Price 2/3.

GRAHAM FARISH COMPONENTS
Graham Farish, Ltd., Masons' Hill, Bromley, Kent
Export Dept.: 11.12, Fenchurch Street, London, E.C.3
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EXP
SS

POEtikit
SeoltsfICE-arego'Everytotig Wireless supplie on iowest

Prompt Delivery Guaranteed.
Price List Free on request.

The Latest Kits.

terms

NEW LISSEN " SKYSCRAPER" With
KIT, including Valves. Casa Price, order
54/9/6. 5/
And it monthly payments of 8/6.

Q.P.P. AMPLIFIER
Q.P.P. THREE - FOUR

Three -Valve Push -Pull Detector
All components for the above supplied on low

Easy Pay -latent terms. Please write for quotation.

Loudspeaker Units.
INEW BLUE SPOT 99 P.M.MOVING-

COIL UNIT Cash Price. 22 19,0.
And 11 monthly payments of 513.

with -1

5/ -
NEW EPOCH Q.P.P. MOVING COIL 'UNIT. With
Just released). )Especially designed for the order
sew Q.P.P. circuits. te-th price 11/12111 or

And 6 monthly payment, of

Accessories
12 EXIDE W.H. HIGH-TENSION ACCUMU-
LATORS (120 volts. 9,000 m.a.). The cheapest
and best Illgh-Tension Supply where Hans
are not available. ('ash Price 13,15,0.
And 11 monthly payments of 7,'-.
ATLAS ELIMINATOR. A.C.244. H.T.
Tappings. 20 ma. output.
Cash Price 2011916.
And 11 monthly payments of ST.

5/ -

order

7/ -
will,
osier

5/-, ............ .....
1 QUIESCENT... PUSH-PULL
: By converting 3 -our battery set to Q.P.P. it becomes
i equal to a first-class allqnains receiver at a Inner

cost of H.T. than before.
R.I. PUSH INPUT TRANSFORMER With
and R.I. P.P. OUTPUT CHOKE, corn. order
plete with 2 Mazda pentode valves. List 5/10Price 2314;-. And 11 mthly Vail s of 5/10.,--........,....... ..........

Rola Speakers Supplied on Similar Terms. AU above
Carriage Paid.

To avoid delay, will costumers kindly
send first p:.sment pith order.

Goods ordered C.O.D. are rhspatched by return of post.
Poet charges paid by us. DEPT. P.

IGRAlqIC
COMPONENTS
WILL TELL YOI/HOlf GOOD

THEY ARE
"REPAIRS?

Send Them to Me."
When the repair has been O.S.
by me, you can be sure your coin
ponent is as good as new. All
repairs are laboratory tested sue
guaranteed for 12 months. Any
make of speaker unit, TransforMer
or Plok-up, 41-1 Blue -Soots. 15/..
Moving Cons from 5/.. Acidzese
your repairs to: Repair Dept. B
Wooden Power Link Radio Co..
185, Bentham Grove, London, 6.7
'Phone : Mar Find 4344.1
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NEW CLUB -FOR CLACTON -ON -SEA
A number of local wireless enthusiasts have decided

to establish a radio club for Clacton -on -Sea and
District. A meeting was held recently at Dixon's
Cafe,, gtation Road, Clacton -on -Sea, to which all
interested in wireless matters were invited to attend.
Particular's regarding future meetings can be obtained
from Mr. Rodney Loader, " Aubretia " Southcliffo
Park, Clacton -on -Sea. ''
, .

A SOUTH LONDON RADIO CLUB
A South London Branch of the Anglo-American

Radio and Television Society is being organized by
Mr. W. Cope, of 7, St. Alphonsus Road, Clapham,
London, S.W.4. In the proposed programme of this
branch are tdurs of radio factories in and around Lon-
don and a tour of the Brookmans Park transmitters
will, if Permission can be obtained, be made. Meetings
will be held as soon as sufficient members are obtained.
Those interested. should communicate with Mr. Cope
at the above address. South London members of the

T.S. may obtain their copies of " Radio"
from the South London Branch (members of other
localities should apply .direct to _the. headquarters of
the society, 11, Hawthorn Drive, Willowbank,
Uxbridge).

THE SOUTHALL RADIO SOCIETY
- On Tuesday, February 7th, the above society was

Visited by Mr. Carter, who gave a talk entitled Jot-
tings from My Technical Notebook," a well-chosen
title, as it allowed him to cover a range of subjects
from automatic volume control to the side -band theory
in his inimitable way which is so popular with the
members of the, society. Full particulars of the
society can be obtained from H. L. Rayner, 114, North
Road, Southall, Middx.

SLADE RADIO
A lantern lecture entitled " The Navy " was given

by Lieut.-Commander Brewster at the meeting of
the above society held last week. Commencing with
the new recruits, it showed step by step the various
items in the training which has to be undergone.
A splendid series of slides was shown, and these
included seamanship study, boating Instruction,
wireless, signalling, gun classes, manning the yard,
boat sailing, stokers' class, cooks and bakery, electrical
lectures, portable wireless; knotting and splicing,
torpedo class, gun loading, and also the firing of large
guns. The physical training was illustrated by slides
of physical jerks, gymnasium, swimming, rowing, and
sports side by photos of both soccer, rugger matches,
hockey and hurdling. On the lighter side was shown
the billiard rooms and also theatricals. The subject
proved of great interest, as the slides were so capably
explained by the lecturer, and it was keenly followed
by all.those present. Hon. Sec., 110, Hillaries Road,
Gravelly Hill, Birmingham.

SIDCUP AND DISTRICT RADIO CLUB
A very successful inaugural meeting of the above

club was held recently at the Regal Cinema, Sidcup.
After the Club's officers had been elected, an interesting
discussion on " man-made static " took place, and
several technical members offered their services in a
campaign against local interference. At another
meeting a paper on cumulative grid rectification was
read by T. W. E. Towers, and was followed by a
lecture on " First Principles of Television " by E. G. H.
Mobsby. Radio manufacturers who are willing to give
lectures, demonstrations, etc., are invited to write to
the Secretary. Meeting night, every Wednesday at
,8 p.m. in the Regal Cinema, Sidcup. A hearty welcome
will be extended to any prospective member who
attends.-T. W E. Towers, Hon. Sec., 22, Crombio
Road, Sidcup, Kent.

WOODFORD, WANSTEAD AND DISTRICT RADIO
SOCIETY

On Thursday, February 10th, Mr. Nixon gave this
society a demonstration and lecture on the Gas -filled
Relay, G.T.I., and its parent the Hot Cathode Mercury
Vapour Rectifying Valve G.H. It was explained
by the lecturer that the former was a direct develop-
ment of the latter. As scientific products, the photo
electric cell and the relay prove of exceeding interest,
seeing the many uses to which these can now be put
for alarms and checking purposes. Mr. Headland, of
this club, had also brought his receiver for demonstra-
tion. At the conclusion of the lecture this receiver,
capable of giving a 10 Watt output, was worked on a
moving -coil energised speaker. Mr. Nixon remarked
that he, -as an enthusiast, was probably as much
interested to hear results us members. The quality
was excellent, and the evening was considered the
most. isucceisful of the season. Mr. H. 0. Crisp,
2, Ramsay Road, Forest Gate, E.7, is the Hon.
Secretary.''"

.NCLUDING TRANSFORMER

CHOSEN FOR THE
"PUSH-PULL DETECTOR"
Remarkable tonal response and sensitivity,
coupled with finest quality workmanship
and materials, has proved the supremacy
of the Celestion P.P. M. Soundex Speaker,
which is priced at only 27/6, including
universal transformer. That is why
the designers of the " Push -Pull Detector
chose this amazing speaker for their
set, and why many hundreds of satisfied
users are praising the merits of the Soundex.
Make certain of getting True -to -Life
results when you build this set by fitting
the speaker that has proved its worth,
the speaker that is the choice of experts
because of the outstanding results it gives.

P.P.M. SOUNDEX, Price 27/6
including universal transformer.

Ask your dealer to demonstrate this
remarkable speaker ; the fidelity of tone

is truly amazing.

cELESTION
fie fiery foul ofmusic

CELESTION Ltd., London Road, Kingston -on -Thames,
London Showrooms : 106, Victoria Street, S.W.1.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF
PLASTAPE AERIAL
THE problem of the indoor aerial is continually

being attacked, and the latest entry into the
field of easily -erected and more or less invisible
aerials is the Plastape self -moulding wire manufactured
by the Kenden Manufacturing Company. This con-
sists of a plastic tape which is double, and in between
the two surfaces is laid multi -strand wire. In the
sample submitted ten strands were accommodated, and
it is also available with eight strands or four strands.
The, latter two types are for. loud -speaker extensions
and earth connections respectively. The construction
of the wire is very novel, five strands of bare copper
wire (24 gauge) beingstitched in a silk material, and
the remaining five strands are laid on this, with the
adhesive tape surrounding the complete assembly.
The total width Is half -an -inch, and the thickness
under 1/32in. This form of wire may be affixed to the
walls of a room, and passed round the jamb of a door,

;." etc,. withent, in any way affecting the closing of the
. door. As it is available in various colours, it may also
' be affixed to walls so as to be practically invisible.

' Joins are extremely easy to make and full instructions
accompany the wire. A 30ft. coil of the 10 -strand
aerial costs 3s. 6d., whilst 20ft. costs 2s. 6d. The earth
wire of four strands is sold at Std. per yd., and the
8 -strand costs 4d. per yd.

WEEDON BOX BAFFLE
WE have already reported on the Weodon method
IN of building a loud -speaker of the cabinet type

' . which avoids box resonance and enables real bass to
-,10eObtained. The constructor will find the new Box
4.;- Mile Former a simpler method of carrying out the
conversion. This incorporates the Weedon method in
a ready built unit which simply needs to be inserted
into the existing loud -speaker cabinet and avoids the
building -up method previously necessary. It is
obtainable in a standard size to fit the majority of
speaker cabinets at 8s. 6d. A special type is also made
for speakers which require a shelf for mounting.

LEWCOS SCREENED COILS
ANEW form of screened coil manufactured by the

London Electric Wire Company & Smith's is
illustrated on this page. These consist of a
deep -ribbed ebonite former having a cylindrical
winding at the upper portion, and a sectional winding
at the lower end. This Is mounted on a moulded
ebonite base, and a metal screen fits completely round
the coil. The necessary switching gear is incorporated
In the moulded
base This -coil
is made in fourtypes -an
Aerial and
Tuned Grid
coil, a Band
Pass Link Fil-ter coil, a
Standard Os-
cillator and a
Ganged Oscil-
lator. These
cost Ss. 6d.
with the ex-
ception of the
Band Pass
coil, which costs is. more. All coils are accurately
matched for ganging purposes, and each type has
identical self -capacity and inductive values. The
switching apparatus is designed for ganging, so
that any number of these coils may be arranged
to operate from one control knob. Very cone
plete instructions for connection to receivers are
supplied with the coils.

A further development by this company, which
is also illustrated on this page, is the ganged
potentiometer. In many receivers it is essential
to have two such potentiometers for controlling
different parts of the circuit, and in many cases
the adjustment of these controls is more or less
interdependent. By careful design, therefore, it
is possible to arrange these two resistances (or
potentiometers) so that only one control knob
need appear on the panel. A common use of
this form of control would be in an S.O. receiver
where a potentiometer Is arranged across the
aerial coil to control the input signal strength,
and a potentiometer is employed for adjusting
the screening grid potential.

Ganged Lewcos potentiometers.

CLIX NON -CORROSIVE SPADE TERMINALS
MANY constructors experience difficulty in making

a firm connection to the usual type of spade
terminal. Messrs. Lectrolinx have introduced yet
another form of spade terminal for the constructor, and
in this two new features have been incorporated.
Firstly, the spade end is lead -coated, which, of course,
makes It ideal for connection to accumulators, etc.
In addition, a special collar is provided, and this locks
close up to the small ebonite end of the tag, and thus
effectively prevents acid creeping to the copper wire.
The second feature is the novel method of anchoring
wires to these spades. As can be seen, a slot is cut
in the flat end of the spade, and the threaded portion
is a sliding collar running on this portion of the spade.
The wire is passed through the slot, and then when the
threaded collar is screwed into the ebonite it draws up
and so clamps the wire rigidly. The illustrations
should make this arrangement perfectly clear. Two
sizes of the terminal are made, the largo costing 2d,
and the smaller ltd.

BULGIN SENATOR TRANSFORMER

L.
TRANSFORMERS seem to decrease in size

. every day, and the latest to be reviewed by us is
the Senator manufactured by the well-known com-
ponent manufacturers, Messrs. Bulgin. This is
mounted in the now standard metal case, as used for
this firm's H.F. chokes, etc. It is extremely small,
measuring only two inches by two inches. It is of the
nickel alloy core type, and gives remarkable results for
such a small component. It may be mounted above, or
beneath, a baseboard, fixing holes being provided at
top and bottom. The primary inductance is quite
high, and best results were obtained by using it on the
parallel -fed method. At 6s. 9d. this E a splendid
component for the low -frequency side of the receiver.

(Continued on page 1166.)

Let&OS screened coils.

in
on
this
New
Wireless
Instruction

The I.C.S. Wireless Courses cover every,
phase of wireless work, from the requirer-
ments of the youth who wishes to _make
wireless engineering his -career to the man
who wants to constracga, broadcasting set
for his home, and; at the ,same time,
to know how  .and why . it operates
and how to locate any .faults that may
develop.

No branch of industry has ever pro-
gressed as -rapidly  as wireless - and the
rate of progress is increasing. Only by
knowing thoroughly the basic principles
can pace be kept with it, Our instruction
includes American broadcasting as well as
British wireless practiCe. It -is. a modern
education, covering every department of
the industry. . *-

OUR COURSES
Included in the I.C.S. range are Courses

dealing with the Installing of radio sets and;
in particular, with their Servicing, which
to -day intimately concerns every wireless
dealer and his employees. The Operating
Course is vital to mastery of operating
and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating
the art of salesmanship, provides that know-
ledge which enables the salesman to hold
his own with the most technical of Ins
clients.

We will be pleased to send you details
of any or all of these subjects. Just fill in
and post the coupon, or write in any other
way, stating which branch of Wireless
interests you-the information you require
will be forwarded at once.

-YOU MAY USE THIS COUPON --

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings

Kingsway, London. W.C.Y.

Without cost, or obligation, please send me fui
information about the Courses I have marked x

3:1 THE I.C.S. WIRELESS COURSES
1:( THE I.C.S. RADIO COURSES

Na1,1e Age

Address .........

MO



Amp!ion Q.P.-P. Model.

SINCE the advent of the Quiescent Push -pall
arrangement, the component manufacturers

have turned their attention to the production of
components specially applicable for this form of
voupling. It will be obvious from what has been
already said in these pages that the intervalve traits -
former, as well as the output transformer requires
certain characteristics if the full benefits of the Q.P.-P.
method are to be obtained. In
addition to these, however, the low
resistance type of moving -coil loud-
speaker- requires an input trans-
former whIch-haaalso-been designed
for the special' purpose. . On this
page are illustrated a few -of the
many components which -have been
submitted to us for test and comment.

INPUT TRANSFORMERS
MONGST the special LF trans -

'formers are the Varley,-Sound
Sales, Ferranti and -Radio Instru-
ments. Each of these firms has
Produced a highlclam- jrattsfortner
for conpling the -NOW push -Pull
salves he the preceding stagb..and
the ratio is in alk,CaSC8 quite high.
The Varley Input Transformer (Type
DP.36) has a step-up ratio of 9 to
1, and has a very efficient primary
winding which is practically of the
constant inductance type. With
no D.C. flowing, the inductance is
of the order of 30 henries, and with
4 mA this drops to only 22 henries.
The D.C. resistance of this winding is 825 ohms. This
is, therefore, a really first-class transformer and with
its high ratio will ensure that Pen. 220A type valves
will kis fully loaded with the normal type of detector
valve, without having to three the detector signal and
so produce distortion. The price is 17s. 6d. Messrs.
Ferranti have produced two types of input trans-
former, the AF. 11c. and the AF. 12c. The former is
an expensive component designed especially for those
who require only the very best, and although it costs
34s., it represents splendid value for money. The ratio
is 10 to A, aitd with no D.C. the primary is of the order

Varlet.) Transchoke.

PRACTICAL WIRELESS

of 50 henries, The
anode current may rise
to as much as 10 mA
with this particular
transformer, and the in-
ductance at this figure
is reduced to approxis
mately 25 , henries -a
very creditable figure.
The other model is a
cheaper component,
costing only 15s. It
possesses an inductance
of 30 henries with no
D.0 and. the current'
which 'may be passed
through the primary is
approxiMatelys 6 mA.
At this figure the in-
ductance is 15 henries.
The ratio of this trans-
former is 9 to 1, and
both of these transfor-
mers give:, splendid
quality, , especially of
the, bass notes. The
Sound Sales component has a ratio of 9 to 1. and the
inductance of the rimary is 30 henries, at 2 inA.
The, performance of this transformer is also very good;
The R.I. input transformer has a ratio of 8 to 1 with
a primary winding having a D.C. resistance of 000
ohms. The windings are sectionalised giving a low
self -capacity, and the Inductance of the primary is
30 henries with no D.C., and this falls to 16 henries
at a current of 2 mA. The windbags are internally
screened, and when attached to a metal or metallised
baseboard, the screening is automatically earthed
through the metal eyelet holes. This component
costs 155.

OUTPUT TRANSFORMERS
FOR combining the output of the two valves. there

is a very large range of components available.

The

Sound Sales Q.P.-P. Transformer and Output Choke.
Messrs. Varley have produced three, Messrs. Ferranti
also produce three. Radio Instruments and Sound
Sales only manufacturing one. The Varley com-
ponents bear the name " Transchoke," a combination
of the words " transformer " and " choke." The
DP.37 is a model having two output ratios, 3 to 1 and
42 to 1. The D.C. resistance of the primary is
460 ohms, and each half of the primary has an in-
ductance of 13 henries with a D.C. current of 26 mA.
The DP.38 has two ratios, 3 to 1 and 50 to 1. The
resistance of the primary of this model is slightly lower,
namely, 400 ohms, and consequently the inductance
of the primary is not so high. The actual figures'
are 8 henries at 26 mA., which ts, of course, quite a
good rating. This model, with the DP.39 to be
mentioned next, costs 16s. 6d., as compared with
18s. 6d. for the first -mentioned Transchoke.
The DP.39 also has two ratios, the lower being
3 to 1 and the high 75 to 1, .The D.C. resis-
tance of the primary is the same as in the case
of the DP.38, and the inductance value is the
same. It will be seen from the. above figures`
that any model of the Varley Transchoke may
be obtained, and the speaker may be of high or
low resistance. The performance of the whole
range of the Varley transformers is of the high
order which one usually expects from the pro-
ducts of this firm. The Radio Instruments
Output Choke has four output terminals enabling
ratios of 1 -to 1, 1.4 to 1, 2 to 1, and 2.8 to 1
to be obtained. The total D.C. resistance of the
primary in this model Is 400 ohms, and the
primary inductance of each half is 70 henries,
This output choke costs 12s. ou.

The -Ferranti models range in price from
26$ 6d. to 15s., and are very substantial com-
ponents. The largest model, the OPM lie, is
provided with three alternative ratios, 35 to 1,
56 to 1 and 100 to 1. It is designed to carry. a
current..as high as 200 mA, and the, primary
resistance is Only 230 ohms. This may, "ob-
viously, only be used with low resistance
loud -speakers, but the most powerful ontput
valve may be employed in s len' sr the

Cdestion Matched Speakers.

current rating of the primary. The MI lie, coda
a ' similar_ amount.,' but 4 is designed - for low -semi,-
,tance loud -Speakers. The three ratios praided
are .1.7 to 1, 2.7 to 1 and 4.5 to 1. The- maid, '
mum D.C. current rating of the primary is similar
to the OPM 11c., with a resistance of approximately
230 ohms. This type of tranSformer is, of course,
suitable for use with loud -speakers which already have
an input transformer built into them. The cheaper
model; the OPM 12c. is provided with two ratios, for
high or low resistance speakers. For high -resistance:
types the ratio is 1.7 to I, and for low -resistance
speakers it is 40 to 1. The current rating is lower than
the other two models, being 150 mA, with is D.C.
resistance of 210 ohms. The Sound Sales Output
Choke has ratios of 2 to 1 and 3 to 1 and 16 a substantial
component.

LOUD -SPEAKERS
WHERE a complete new receiver

is being built to (per '

this principle, it is necci,
obtain a loud -speaker, and tie.
pens° of one CODWODinit may ne
saved by purchasing a loud -speaker ,

which is fitted with a special Q.P:-15.
transformer.. Several firms are nosy
producing this type of brakes,
among which may be mentioned
Amplion, Celestion and W.B. The
Amplion model is practically the
standard type,. except -for the
matching transformer. , This is de-

. signed for Peti.220A's, and gave
a really splendid performance. The
overall, - perforinance was judged
aurally,  a practically straight line.

. sthe.falling off, at .the bass and the
upper register being very gradual
indeed. The lowest notes seemed to
be, dealt with as well as the very
highest, flute vacs,. and at 39s. 6d.
this is a splendid speaker. The
Celestion people are making two
types of Q.P.-P. Speaker, a single

unit, and one of the Reetone type. This comprises two
speakers of similar size and appearance, mounted on
a metal plate. These two units are so designed that the
bass resonances are " staggered," that is to say, they
do not each resonate at the same particular frequency.
The difference is; however, so arranged that the overall
bass response is materially increased over that obtain-
able with one ordinary M.C. speaker, and the quality
of reproduction with this type of speaker is of a very
high order. The special matching transformer Included
on this unit enables any degree of matching to be
carried out, and the tone may be varied between fairly
wide limits by using a suitable tapping, for which a
wander plug is fitted. Other Celestion speakers will
be dealt with next week.

Celestairi Q.P.-P. Speaker.



March 4th, 1933 PRACTICAL WIRELESS

Contents
SECRETS OF EXPOSURE
REMARKABLE 112W series of article -

written by an expert in language all ear
understand. Your pktures will be beitc;

after reading this article.
NEW -STYLE PICTURE CRITICISM
Five shillings is paid for every picture used in

this, section and the criticism-helpful, bones,
and friendly-is worth much more.

'THE YOUNG PHOTOGRAPHER
A special section devoted to the interests c'

the Young Photographer.
THE ANIMAL LOVERS' PAGE

Like every other section of the magazine, t! -.
one is distinguished by a freshness of treatrnei,
and an intimacy which will assure its popular

BEAUTIFUL. PICTURES IN
PHOTOGRAVURE

In the photogravure section you will see
finest pictures in sepia and green, just as if thy!
were actual photographs toned to these tints.
PICTURE LESSONS in PHOTOGRAPHY

What better way of teaching than by photo:
graphs? See just bow to develop your ov,
films with the simplest apparatus-a jug, a bow;
and a packet or two of chemicals ! A remarkah:,
new series of which this is the first.
PRIZES! PRIZES!! PRIZES!!'

First Prize: Five Pounds
Second Prize : Two Pounds

- Third Prize : One Pound
and eight prizes of five shillings each for :h.
best pictures cach month in THE HOME
PHOTOG RAPI I ER and SNAPSHOTS
Photographic Competitions. No irritating
restrictions and no long waits. Full particulars
are published in No. 1, Now on Sale.

/

A NEW
MAGAZINE
of INTEREST
and VALUE
to EVERY
CAM ERA

USER

No. 1 NOW

ON SALE

HERE at last is a magnificent fully illustrated monthly
magazine for every enthusiastic camera user. With
new conditions, new material and new apparatus,

photography has long ceased to be either the hobby of the
few or one requiring technical knowledge.
Everything of interest, of value and importance to photo-
graphers will be dealt with in this new illustrated magazine
which will) incorporate "Snapshots," that excellent pioneer
magazine which has done so much to help the photographic

5fitt; HOME 6?
PHOTOGRAPHER

cu4c1 SNAPSHOTS
Obtainable at all Newsagents, Bookstalls and Dealers, or post free 7 ?,d. (Sub
scription rates : Inland and Abroad 716 per annum ; Canada 71- per annum),
from Geo. Newnes, Ltd., 8-11, Southampton Street, Strand, London, W.C.2

. , Geo. Newnes, Ltd.



QUIESCENT
TRANS-
FORMER

15'.
Royalty 1/6 '

extra.

List No. D.P.
34. Primary
infitertnnee 30
henries without
D.C., 20 hen-
ries teithl
16 heed's,
with 2 ma .
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HREE-FOUR'
The enormous response to R.I. announcements concerning
the " Quiescent " system and the amazing advantages to be
gained by constructing or reconstructing battery sets with
R.I. " Quiescent components, proves the value and right-
ness of this revolutionary development. Public enthus-
iasm is shown by the hundreds of letters that continue to
pour in from delighted constructors, who have applied
the system, with R.I. components, to their sets-one
correspondent writes :-
" I have been a keen radio enthusiastfor the past 10 years, and have
always made a special point of keep-ing my set up to date, and from
previous experience of R.I. Com-
ponents I had no hesitation in
ordering the R.I. ' Quiescent' Input
Transformer and Output Choke afterreading your brochure on same.
These components, working with
2 Pentode valves, Mazda Pen. 220A,do everything you claim for the
system. The set gives
FULL MAINS QUALITY
AND VOLUME EQUAL
TO ANY MAINS SET.
TheThe R.I. " Quiescent brochure describes the " Quies-
cent - push-pull system in detail, and shows by diagrams
how to apply  Quiescent " push-pull coupling to any
b'attery set, and how to obtain new power, quality and
economy in H.T. Triode output valves may be employed
equally; well with R.I. " Quiescent " components as
pentOde output valves.

R.I.-QUIESCENT BROCHURE FREE 1

Post this coupon in id. stamped unsealed envelope for a free copy of the I
R.I. -Quiescent brochure. Your name and address will also be put on

QUIESCENT CHOKE I our mailing list for first news of the latest developments and components.

This choke arts as a highly
efficlefit auto transformer 12

f6
Name

coupling. It is more efficient
in use than any ordinary
push-pull output transformer I Address

Radio Instruments Ltd., Croydon, Surrey. .4=11 MIN IttIMMISIMIIIIN
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