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SPECIFIED

!

FOR THE

MIDGET TRANSFORMER

is specified by Mr. F. J. Camm for the * I'ury Four"

, . . . yet another famous set designer who pays tribute
to the quality and reliability of Ifranic Radio Compenents.
1f 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 6}oz., and its

size is 2fin. by 1§in by 1fin. Primary indactance over 60

hemﬁ%;s. Beautifully finished in brown bakelite. Ratios:
. 3-1 and 5-1. Price 10/6.

TYPE C.H.2
CHOKE

40 henries, 40 m/A.

“The type CH.2 constant 3
inductance choke is fitted TS W| LL
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 BE THE MAKING
designed, so that the smeoth- .
ing remains consistent up to :
224 the maximum carrying eapa-~

aty of the choke. .

S OF YOUR SET
]

Write for fally Mustrated
;:-alalogQué lNo.C]. 4244 of | { L
granic Quality Components. : Y
IGRANIC ELECTRIC CO.,LTD,,
N, o e Stest fonem, RO
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CONSISTENT PERFORMANCE

OF THE

FURY FOUR A.C.
RADIOGRAM

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 gon-deterior-

;ating high tenpion supply

for years: and that its
proved performance of
45,600 hofirs 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, 19033,
tells you more about the world’s
most reliable rectifiers—Westing-

house Metal Rectifiers. Post the
coupon and get a copy TO-DAY !

researrrrcanaans .COUPON ,_.,.,...........,..,.".

1 enclose 3d. in stamps, as I amdesirous :

¢ of knowing more about the Westinghouse :
¢ Method of Reliable Rectification. :

| WESTINGHOUSE
METAL
RECTIFIERS

The Westinghouse Brake & Saxby Signal Co., Ltd.,

82, York Road, King’s Cross, London, N,1,
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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 swo tappings give
aerial couplings similar to those
knolrmally employed but with greatly
increased selectivity. Nos. 4 and 5 give ¥
a high degree of selectivity with weak
aeriaF coupling, suitable for use in a

swamp area. PRICE

There is no break through 8 / 6

on the long wave band
from B.B.C. stations. EACH
A

Send for the Colvern
circuit booklet, RL 10.

COLVERN
LIMITED

MAWNEYS RD., ROMFORD,
ESSEX.

.LONDON WHOLESALE DEPOT:
150, KINGS CROSS ROAD, W.C.l.
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SUCCGSS ﬁ ce
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GET YOUR

FREE COPY

OF MOST SUCCESSEUL

NCHART

EVER PUBLISHED
enabling you to build
MOST SUCCESSFUL

SET EVER
BUILT/

COMPLETE IN
CABINET WITH
LOUDSPEAKER

or We oown and twelve
nwnl/zlz/ paymenls of $0°'6

THE ONLY KIT YOU cAN \.\
BUILD YOURSELF EMPLOYING
METALLISED SG HIGH MU
DETECTOR & ECONOMY
POWER PENTODE VALVES

COUPON

To Lissen, Ltd.,, Publicity Dept., P.R.39, Worple Road,
Isleworth, Middlesex.

Please send me FREE copy of your 1/- Skyséraper Chart. A D O
INE b R IO N e L g R R B ROS OuUPD
R S I e P - A T B 25,0 00 0 £ 0 BB 00 o0 Lo A

D00 B T AT e (0 (o o A, 2

EVER 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 frem
construciors or o much talk about any radio set as this Lissen
“ Skyscraper”” Kit has elicited. 50—60—70 loud-speaker
stations—everybody who builds a “ Skyscraper’’ gets results
like that ! Lissen have published a 1/ Constructional Chart,
giving the most detailed mstruchons ever printed for the
bnlld.uu of a wireless set. Youcar ’t go wrong—every part, every
wire, every terminal is identified by photographs. Everybody,
without any technical knowledze or skill, can safely and with
COMPLETE CERTAINTY OF SUCCESS underiake to build
this most modern of radio receivers from the instructions
given and the parts Lissen have supplied.
his. new Lissen “ SKYSCRAPER *’ Kit Set is the only one on
the market that you can build yourself employing a Metallised
Secrecened Grid Valve, High Mu Detector and Economy Power
Pentode. Aronnd these three valves Lissen have designed a
home constructor’s kit the equal of which there has never been
before. Why be sahsﬁed with whispering foreign stations
when you can B YOUR OWN HANDS this Lissen
“ SKYSCRAPER "’ that wx.ll bring in loudly and clearly distant
stfaho:ln 1; a profusion that will add largely to your enjoyment
of radio

YOU ARE TOLD EXACTLY WHAT TO
ViTH EVERY SINGLE NUT &SCREW

DOWN

To-day you can bny 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
o

* Skyscraper” Kit complete with
Walnut Cabinet and in-built Loud-
speaker, as illustrated, £6 5s. cash.
Or 11/6 down and twelve monthly
%ayments of 10/6.

ou can get the Lissen * Skyscraper '’
Chart FREE from any radio dealer, or
by posting the COUPON below direct

to factory.
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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 1mt1al transmissions may
be relayed by Zeesen (Germany).

Another High-power Station for China
HE central committee of the Kuomin-
Tang, the present governing party in
- China, has decided to erect a high-power
transmitter at .Shanghai, which will be
used mainly for military purposcs.

Poland Loses 18, 000 Listeners
IN the . course’ of two _years, not-
withstanding the installation of
the Warsaw super-power station, the
Polish broadecasting 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

1,930 metres (156 kefs), and power 750
watts (aerial). The station rebroadecasts
the Bucharest programmes.

Summer Time
HE date fixed for the annual change-
over from Winter to Summer -time
does not, unfortunately, coincide in the
various countries adopting t}us 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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Specials in This Issue!

COMPLETING F. J. CAMM’S A.C.
- Page 1144

THE Q.P.P. THREE-FOUR

FURY FOUR -

Alternative Programmes for Milan
FOLLOWING the ‘inauguration of the
50-kilowatt station at Milan, the
E.LAR., with a view to giving local lis-
teners alternative programmes, propose to
utilize the old Vigentino transmitter (7 kW.)

for the relay of entertainments from Romc..“ P

and Naples.~ Tests arc to be carried out on
about 421 metres.

Short-wave Link Between Belgium and the

Congo .

GREATER number of shorf-wave’

: transmitters arc being daily usod for
the relay of wircless programmes from'
European countries to their respective
colonies. The Brussels broadcasts are
to be rélayed for the benefit of white
residents in the Belgian Congo ; they
will be transmitted on 30 metres
through the Ruysselede (Bruges)
station. For some months this
- station has been carrying out experi-
mental tests with Elizabethville,
Lcopoldville, Roma, and other towns
in Central Africa, with the result

INCE the beginning of the year. Page- 1130 :)lﬁai it will rllow be possible to estab-
experimernts have been carried THE DL PR RERLC,
out with pocket wireless receiving PUSH - PULL DETECTOR A Pleasure Cruise
z:{;))puratus, with which b;t is lfz‘o;:}a)d THREE - . . Page 1148 NDSER hthe tiblehof F%L%e%l DaIIJ;
equip many members o e . ine, ¢ .B.C. i
Brussels Police Force. The receiver WHAT 1S WRONG ? Page 1125 brc}adcazstzls“l%ationslly,” on Ma‘;ch

weighs roughly two pounds and can
be conveniently carried in the coat

pocket. The expenmeré;;ls a;eoobemg Page 1153
made in conjunction with a watt .

transmitter installed at the Central SHORT WAVE SECTION

Police Headquarters ; its energy is Page 1155

considered sufficient to cover a radius
of some sixteen miles.

Further  Development ot American Relay
System
OTH the National Bmadcastmg Com-
.pany of America and the ‘Columbia
Corporation have recently relayed trans-
missions from Bangkok, Tokio, Manila and
thé Philippine Isles. With a view. to giving
their listencrs 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.

Expenmental Relay Station for Roumama

TO improve the broadeasting sérvice a
new relay_station has been tempor-

arily installed at Blaj; its- wavelength is

BEGINNER’S SUPPLEMENT
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the change-over at an earlier date, and will

‘advance onc 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, whicl, in the usual way i3 twenty
minutes ahead of G.M.T., may alter at a
later date and, consequentlv, for the period
between that of our alteration and hers,
British =" Summer Time "will "be’ ahead of
Amsterdam by forty minutes. 1t is a pity

-| that these various countries cannot come

to an agreement to start Summer Time on

the same day, as these Aifferences in dates:

are a source of puzzle t¢ listeners.

20th, and “ Regionally” on the
following day, another John Watt
production, revolving around the
people who meet on board a liner on
one of thesc much advertised cruises.
But no advertising will be allowed !
On a recent occasion, when a well-
known Vaudeville artist broadecast a
skit, he told of his projected attempt to
swiln 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 -woll-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 1

Weather Forecasts for the Masses
OTWITHSTANDING the. fact tlmb
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 eu-
suing twenty-four hours. Although
it is thought that the novelty of the
sérvice may appeal to the publie, 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.
CCORDING to a recently-pub-
lished report. during 1932 the
National Broadcasting Company of
Amerien 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 Jetters received by the
company’s studios amounted to
4,800,000 and .the gross income de-
rived from publicity was represented
by twenty-nine million dollars. One
ear’s working compelled the organ-
- ‘wation 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 Ametican Super-power Station ¥
ITHOUT doubt this winter has
proved peculiarly favourable
to the rveception 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 sida is being steadily increased.
WLW. Cincinnati, as an example, which
has already been heard on 700 ke/s (428.3 m).
on many occasions, is now erecting a 500
kilowatt transwmitter, which is to serve as a
practical laboratory for experiments in the
fecd of super-power broadecasts.
present, the highest power allowed to any
station in the United States by the Federal
Radio Commission has 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 nearcr Continentals.

=
Contradictory Views !

Germany, with a view to improving

the technical . education . of the un-
employed, they are granted free listening
licences and are encouraged to construet
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

OTWITHSTANDING the fact that this |

small country possesses two powerful
broadcasting transmitters, a law recently

Up to the |

W e

i - INTERESTING and TOPICAL
PARAGRAPHS g

SWEDEN’S MOST NORTHERN WIRELESS

STATION

This little buddmg al Klruna, Lapland, represents
Sweden s mosi northern wireless station.

SDILVE THIS?

Problem No. 24.

Jackson has a four valve A.C. Maius recelver,
employing a high-efficiency 8.G. valve in the
first stage. This was provided with bias
in the ordinary manner by a rcsistance in
the cathode lead, and worked admirably.
Owing to an ncmdent. 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 officient, he twisted some baro 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
%gur solution to the Editor, PRACTICAL

ton Strcet London, W02 "to reach us not
later than March Bth 1933. Mark your enve-
lope Problem No. 24, and do not enclose any
othier correspondence with your solution.

SOLUTION TO PROBLEM No. 23.
The current of 18 milliamps, passing through the
2,000 ohm winding of the loud-spealer, resuited in a
voltage drop of 38 volts, Consequently, as only a

-120 volt H.T. battery was In use, the output valve was

overloaded and worklng in a very inefficlent manner
on 84 volts, »

The following three readers recefved books in
connecuon with Problem No, 22:

. A. Freeman, 48, Netherfleld Road, Everton,
Live 1 5; Mr. J. Pickard, 24, Birklea Street,
Bradford, Yorks; Mr, R. Waghorn, 33, Westcliffe
Parade, Westcliff-on-Sca. )

IRELESS, Geo. Newnes, Ltd., 8-11, Southamp-  §<

passed by the Belgian Chamber of Deputies
encourages the installation of wired wireless
dlstnbutors The first one to be opened
is that of Deurne, near Antwerp; others
are to follow in Flanders, and the
province of Hainaut and Liége. The
charge - made is exceedingly low,
havmg been fixed at one franc per
day ;" the subscriber is given a choice
of four programmes.

Dutch Colonial Transmitter
40 kilowatt short-wave station
PHOHI, which has been
carrving out tests of broadcasts
destined to Java, Sumatra, etc.,
resumed its broadecasts on February
21st. It has been decided to adopt
two wavelengths, namely, 25.57 m.
(11,730 ke/¢) during the winter and
16.88 m. (17,770 ke/s) during the
summer months.

A Prineely Announcer

T 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 Transmlsslous from the
¢ Polar Regions

A SERIES of broadeasts is being

1 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
4 and 7.0 p.m. G.M.T. ¥
Under the cali-sign L.MZ 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 80 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-.
fand they are asked to veport to Le Reseau
des Emetteurs  Frangais, 17, rue Mayet,
Paris (6e), and in respect, to the Antarctic
messages, to the Norwegian Radio Relay
League, Post Box 2253, Oslo (Norway).

Another Frequeney for Radio Algiers
N 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 *°
ISTENERS. 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, wlnch looks like being ~ the
‘' most popular ‘last dance > of the scason.
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In His Third Article of the Series, the Author Continues His Remarks on Anode Voltage
By FRANK PRESTON, FRA,
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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 usc of

- o
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70 Mlliarmmeter
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Fig. 13.—Measuring the priming grid current to a pentode.

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 werc 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, so0 the next thing to do.is
to test the valve filament by means of the
“ Tilament Tester >’ referred to last week.
If the bulb glows (the light will be quite
dim' due to the resistance

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
climinated by substitating
another one, and if the bulb
then shows
previous valve was faulty
.or making bad contact with

contact can be verified by
cleaning the valve pins with

fully opening them out with
a sharp knife, if they arc 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

H.FChoke

of the valve filament) the’

a light the:
the holder. The question of"

fine emery cloth and care-’

Short Flex leads
for Short-
Circvdleng
Termunals.

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 arc
defective if the latter tests fail to reveal a
fault, and yet therc is no sign of anode
current. This point will be dealt with whep
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 1s the same as before a good indica-
tion of the resistance of the suspected
component can be gathered—the cffective
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 8.G. or pentode valve, the screening
grid voltage will have a pronounced effect
on anode current.

(3) Too high a valuc of anode current :
This might point to too little G.B. voltage,
grid disconnected, valve oscillating, leaky
grid or coupling condenser, short cireuit
through a component in anode eircuit.
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 Resist.

~

ToNT+

Wire Removed
Whilst Making
Jests

De-Coupling Condr.

Fis. 14,—Showing how various components in a typical anode circuit should be
short-civeuited in turn to find which is faulty.

v
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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 1t 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
switeh 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
Instead, the grid should be con-
nected directly to the grid bias battery
as shown im Fig. 16. If the current becomes
steady on applying the latter test it will
be obvious that the compenent(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
scriously wrong the fault will previously
have made itsclf conspicuous in the
form of distortion.

(8) Anode current normal to every
valve : When every valve is found
to pass the. corrcct 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
measurcments, as explained above,
you will have located most of the
likely sources of trouble that exist
n your set, but you might still be
baffled by some peculiarity which has
not vet 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,

DR L L )
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which 1 repeat below in order to refresh

your memory. They are :—

. Entire absence of signals.

. Weak recepfion.

. Reception accompanied by noises or
crackling. :

Distortion, or poor “ quality.”

. Instability.

SR oo

70 Anode

C‘:é‘ca(z"
Pre//c'o‘as
ralee

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 chicfly to faults (1) to (3), but they
will have helped in the location of (4) and
(6) 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 cach 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

/0
GB. Battery

Fig. 16.—Checking the
grid circuit of a L.F.
valve by joining the grid
direct to G.B. negative.
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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
gince 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.FF. 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 terrifving ‘ 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 mught 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 cwrrent 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
circuits. 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 hehaves 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.)}
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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.

EFQORE we can discuss the gquestion
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 therc will consequently
be a movement of the air in the dircetion of
the drum. As soon as the momentum of
the vellum has been overcome it will tend
to spring back
to its normal
position, but
duc 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 rarefaetion and compression of
the air, and although this is not scientifically
correct, it will serve to enahle the non-
technical reader to understand the re-
mainder of this explanation.

Normal .

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

Rarefaction .

Fig.1.— A diagrammalic representation of a drum-head, and the condition
of the air surrounding it.
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shows us, then, that the note, which is
actually the speed of vibration, is governed

by the size, and the drum, whlch we are

using as our illustration, we will imagine

to be of such a size that the note produced

by it is a 50-cyele 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 sccond 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
conseguently be alternabely rarefied and
compressed in the same proportion. We
can now study the method of reproducing
sounds by means of a loud-speaker, and sce

|

i ‘V Y ikl £ LD

Compression.

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.
Alfhough the iron and the coil arc 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.2.—A simple Fig. 3.—Asimple
diaphragm move- reed type motve-~
ment. ment.

Fig. 4—A patented reed Fig. 5.—A balanced armalure
arrangement:

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 alrcady been
explained in these pages how the sound is
converted into electrical impulses, and how
these arc passed through the magnet
windings of the lond-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 manufacturcrs do not now
make this movement.

Reed Type Reproducers

We have just noted that the tension of the
dise, or diaphragm, was the causec of the
inability to reproducc 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 dise
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 rced, will obviously
have less restoring force than
the disc which is clamped =all
round its edge, and we may con-
scquently expect it to answer
more easily to the 50-eycle 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 sctting the air in
vibration will have an effect on

(Ccntinued on page 114).)
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ARM-CHAIR VOLUME CONTROL

ETHODS 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 increascs the
gain of the detector stage,
giving the requisite improve-

Brass Tray ||

By “ELECTRODE”

types of progromme ean often do with
varied volume. Personally, I can never get
the “ croomer” or ‘syncopated har-
monists ” reduced to sufficiently low
volume, but then, “chacun A seon gott.”
In other cases, also, reduction of volume

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 an excellent method

Fig. 1.—Small volume coritrol in arm

Leather Strip

-chair ash-tray as volume control.

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

of volume control which: has notablestan readily imagine such a need. In these

advantages—in particular that, in . tie,

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,

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 fpreign reception a
moderately good outdoot 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 Dot
be possible to cut down sufficiently.

Some sets provide an abrupt “ loecal-
distant >’ switch which puts a relatively
low resistance across the aerial-earth
terminals and reduces the overall level.
The ““ sweetness > of this in practice somes
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
to the sete

External Volume Control

Apart, BHowever, from any volume
control belonging to the set, it is often a
great convenicnce 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

| cases it is a great advantage to be able to

control it from the arm-chair. Very few
sets provide for & 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, cither as a shunt
or as a potentiometer controlling the
actual supply to the loud-speaker. At

least one commercial set makes provision
W for additional terminals for the attach-

—~ VoL umE
ConTROL

Fig. 2—Application of remote volume control

to set.

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.

,-n-_u.v-n-'

Control at the Input

An obviously better method is to do the
control right at the beginning of the set,
80 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
of suitable length joining it
to the set.” The accompanying
illustrations 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
iflustration, 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.

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 itsclf.
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 desjred.
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. sct (H.F,, detector, power-
pentode), and also on, an eight-valve
super-heterodyne. -
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EADERS will be more or less familiar
with push-pull amplifiers, these
having been the subject of various

articles in Practicar,. WIRELEsS, but the
push-pull- system may also be applied to

q-

PusH.PULL DETECTION

% An Important, Informative and

Push-Pull in the Detector Stage
£ By S. J. GARRATT

.
S veanse

-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

1

RN
A
E o

Fig. |.—The essential connections of a push-
pull detector cireuit,

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-
gists 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 nieans 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
samc 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-

both valves are connected to a common
| output connection, so the total output will,
I ‘of course, be the sum
i

I OUTPUY of the two individual
outputs. This is shown
diagrammatically in

| Fig. 3, where the full line represents the
output from one valve and the dotted line
that of the otber valve. It will be seen

i Interesting Article dealing with ;|
‘| the high frequency fluctuations

output is below it, or, in other words, the
combined output is constant in value and
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 1s received. The full lines in Fig. 4
show, in the usual diagrammatioc form, the
main characteristies 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 put‘tt unother way,
1 1 | l the radio-frequency currents surge to and
w | [ i fro through the tuned grid coil (shown in
o +(© | | | l i Flg: 1), from one grid to the other and back
> g I } again, but the total charge on the whole
< ) i | l of the isolated grid cirenit remains un-

£ o : 1 i altered at zero.

2 ] ! | Grid Current

-1° 1 When the high-
: tension dbattery his
connected wup, the
| diagram, Fig. 4,
| becomes altered very
{ considerably owing
1 to the effect of
- i grid current. Grid
w current, as most
2 + g : readers . will know,
<>( = ariscs ouft ]of the
> L -stream ‘of electrons
& O S Fig. 3-—The anode com:* flowing inside the
3 = ponents of the two valves valve from the
° _lov I 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-
e ABOUT '—>] rent charges up the whole of the isolated grid

1,000,000 sec.
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 thc other

GRID VOLTAGE

GRID VOLTAGE

system of Fig. 1 negatively. Now the

greater the amplitude in Fig. 4, the greater

becpmes 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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' occasioned if the baseboard was handled
{ without the panel attached. The Ohmite
| resistances arc 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
i 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
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Constructional Details of the Latest Receiver Employing Two

the front of the baffle.. This may be
carried out by wusing 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 $in. 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-bias elip 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 L.T., are
stood in the lower compartment behind the

Rear view of the Q.P.-P. Three-Four, showing the
slide-in frame and the R. and A. moving-coil speaker.

RELIMINARY details were given last
week concerning the latest receiver
to be produced by wus, 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.

loud-speaker, and it will be found that

fact that the volume of the lower
the back of the cabinet may then: b

notes in the musical scale may bhe

PR

i :COMPONENTS FOR THE Q.P.-P. THREE-FOUR.

1 Colvern T.D. Coil. 2 Clix 4-pin Valve-holders.

1 ].B. .0005 Slow Motion Condenser, Type D. 2 Clix S-pin Valve-holders.

1 J.B. .0003 Differential Condenser. 3 Clix Wander Plugs, G.B: 4. G.B.1, G.B.2,

4 T.C.C. Fixed Condensers. 1 Belling-Lee 6-way B’a(te ; éo d o
-0001 mfd. (Type S) .05 mfd. (Type 50). 1/Bqcsh Banel; 13in. by Ty . ¥
G;OI}"mfdi‘. (’I'.yll:eoslz;n.il ml{d._('rype 50). Speaker.—R CS:E A n'Bal?:tanl:n'.

6 aham Faris, te Resistances. Cabinet —Clarion Q.P.-P.

2-1 megohm, 2-100,000 ohms.
Valves.—Mazda, L.2, H210 and 2 Pen. 220A.

1-5,000 ohms, 1-30,000 ohms. :
1 Watmel 20,000 ohm Variable Resistance. Batteries. Drydex Special Q.P.-P. H.T. Battery.
dex 16 volt G.B. Battery.

Accumulator. 2 volt Block Battery.

1 RI Q Type Transformer.
1 Varley Transchoke D.P. 39.

screwed in place making the

St s Sotiaar. e & 0"+ whole recciver self-contained.
will deliver an output usually = ’
only obtained with a mains- The Cabinet Back

operated receiver employing It will beé noted that the
the very ‘largest of output terminals for this receiver
valves: pﬂO]ect af short ditz;ltance to
: : 4 the rear of the baseboard and
co',lll‘ilt;“c:(:)t?xfl D:f)ar.ll;:ructional dqbramt nek, ) 5. will be
work will be found extremely ~ | { ::’: Ef‘?;sg;ﬁ o};‘lﬁrg%.;%esoba%ﬁ
] Sll?i’l;‘l'elyl’and shO%Id OCC#PY Onlﬂ .\..J 005 I—oLI-- It will not be found difficult to
?)e foun(:ilra) conttaa":mil :rlle?n‘r‘;::r .L.'L J carry out this part of the work,
section, which is fitted with & = Fig. 1. The circuil diagram of the Q.P.-P. Three-Four. and the utility of the cabinet

removable bascboard. This is held in
place by small nails, and should

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 wiring or components which would be

is in no way destroyed by this
small alteration, and the appearance is
maintained by the two oval holes being
The battery

reduced in intensity by attaching the
speaker so that the felt rings surrounding
the framework do not press against | run in to the fretted pattern.

12~

b

wave-Cuavse
Sviirel — ==t

1%

{

Fig. 2. Pancl lay-out for the Q.P.-P. Three-Four.

e

e ¢'—l—>
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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
bemg 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 nextto them. The grid-
bias positive lead should be
inserted in the positive socket
of the 16.5 volt battery, and

PLCK- o

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 wiil
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,
current should

the anode

naturally be
kept as low as HM@Ry HI+ .
possible. The A7 —\ T s “A:: ] 7_:
o, . = x4
L7=" e

s Front view of the Q..-P.‘

1 4

}'hree-Four housé

in its attractive Clarion cabinet.

W

E£arth AertalTHE WIRING DIA.

iGRAM OF THE]
! Q.P.-P. THREE-FOUR |

G.B. 1 plugged into the 4.5 volt Cora ? : IS GIVEN OVERLEAF
0"1”‘ . ﬂr@
§ |
/
85 - L/~ ’
H.T
V4 o HT+/
B G HTHE e G v
@ @ @@ @ ° @ @
P Vs G 5 £ G £ £ F %a
@ @ @
[ Vz
HTHFT F 2
7 : 3,
J0000 / Meg.
_ Ohms : [7)
A  HI+ A 6 4
QU
Mic +000/
) MFa
Quuescent
Push-Pull 2
Oulput Choke - \/oqooo
‘ nmns
/Meg
=
10
| L7+
9
total current taken by the four valves | which gives the volume and consumption
in this receiver will be found to be just { to suit the individual requirements. Actual
- /" under 6 milliamps when no signal is | fizures obtained with the experimental
70 Loual— = bellng recewit_iéseél‘he output, fvh%n the | receiver which is illustrated, and which
Speaker A % Zv&illvei al;e 11 ) t? %th"frie' th:s £ g‘ﬁf’ employs the components and valves shown
= ¢ lound quite suilicient 10r UhO | ;. theTist of components attached to this

Fig. 3.—Sub-bascboatd wiring diagram'ef the Q.P.-P

ree-Four.

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

article is as follows:
Standing anode current of the-complete

(Continued on page 1152.)
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AGAIN!

| - EXCLUSIVELY
SPECIFIED

CoSSOR=—

VALVES

Following the famous “Fury Four" comes the
#Pysh-Push Defector Threa''—and again, " Practical
Wireless" specifies Cossor Valves exclusively.
Why ?

Because the designers of thess 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. i

Make certain of success—do as the designers did—
use Cossor—Britain’s most efficlent valves.

for the:
« PUSH:PUSH DETECTOR THREE"

. (Cossor 210 H.L.* - 7/
g s 1Cossor 240 HL.* = 7/-
Qutplt: Cossor 220 P.A. -~ 8/9

* Metallised

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

To A. C..COSSOR LTD., Name
Melody Department, <
Highbury Grove, London, N.5. Address

Please send me, free of charge,
a copy of the 40-page Cossor
Valve and Wireless Book, B.17.  ERAC. 4/3/39
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PRICE REDUCTIONS

S in T.C.C. CONDENSERS

oRe, W . MICA CONDENSERS.
OPERATIVE “from ' \ '

P Typs M. Type 34. : S.P. Type
T Car;‘xl:'adeky Moulded-in with Solderirg Tags. Upright with Terminals. {Series-Parzliel) |
MARCH ISt. b ’ New oid New Old New old
s d s. d. s d. s, d. T s d. s. d.
00005 08 10 13 16 = =
1000173 o8 10 13 16 2 0 2
1000475 09 10 13 16 20 2 &
001/ 10 14 16 110 2 ¢ 210
005/6 16 19 20 1% 30 3e
20 2 3 30 30 = =
]
PAPER CONDENSERS. TERMINAL TYPES
. Type 507581 T /8 Type 101 Type 121
Ca&l':ity 200V, "I’;.C. \{Vorklnx 400 V. "I,:;Ca,o\‘vgrklng 800 V. ':??: Working 1,500 V. YB..C. Warking
¥ New old New Ol ‘| New Old New Oid
HERE are the old and NEW o 5. d. 9. g} lz dd 'i d:i 5. d. s d. T s d. © s od.
Prices of T.C.C. Condensers. 0.25 o - 28 z 9 = = = T
. AL ) 03 2 4 2 7 2 6 30 5 0 (TE. 7 0 8 0
No longer is there an excuse to : 26 210 30 39 60 g4 3¢ 109
buy condensers of inferior qual- 3 50 573 ‘3 16 o e e s
ity—of doubtful -chatacteristics. 5 13 89 2o 95 2o %6 | 310 30
Every T.C.C. (\Zondenset has & "o 1 no 159 4 it = -
behind it the expérience of over : = it - e,
2 quarter of a century’s speci- : \
alisedwork. Truqtospeciﬁcat.ion ‘PAPER CONDENSERS. SOLDERING TAG TY?PES
o unqucsnoncd dcpendablhty Capaci soov BET 756 v, 1500V bee. T
are factors that have made Fie.” 250V.  D.C. Working 350V, D.C Warking 450V, D.C.Working
T.C.C. the premier amongst: New old New - ole New ~ oM
condensers. And now you can . T N v 1, v d. i
o, 3 §
get them cheaper. 015 110 1 i - 3 3
0.5 111 2 0 2 & 2 8 2 6 210
1 20 2 9 29 3 3 3 0 3 8
2 2 s 3.0 39 46 ) i9
i s 0 5 0 69 7 6 73 )
T C c 6 7 0 7 9 10 o 10 9 = =
] 9 0 9 6 3o 14 0 = =
: ‘10 1" 12 ¢ % o 16 6 = —
" ELECTROLYTIC CONDEINSERS
ALL-BRITISH . 2 :
Type 802. - Aqueous Type 801, Aqueout Type-902. Dry<
Carel:;ity 440 V. D.C, Working 40V, D.C. Working 500 V. D.C. Working
C o N DE N s E R S ; New ol New old New ol
8 60 9 0 = -] ‘6 90
4 s 0 &0 o E - o
] = — 60 90 = 5

THE PRICES _dF ALL OTHER TYPES AND CAPACITIES NOT MENTIONED ABOVE REMAIN UNALTERED

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

o M58
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A Novel Switch
'HIS simple switch can be made from
an old catswhisker holder, a piece of
spring brass, small piece of ebonite, a small
bolt and nut and a number of old type

Crysial Detector
Catswhisker Ho/d{

F/angu/ar Filed

ocs
4

Old Type S‘w/fch
Conract Studs

Spring Brass
A three-point switch made from odds and ends.

switch contact studs, according to the duty
of the switch. The brass should be about
1lin. wide and bent as sketch, while the
hole for the catswhisker holder should be
drilled just a shade smaller than the ball
on the holder, s0 as to allow greatest
swing. The spring brass keeps the holder
hard over into any notch in the staud
contacts, at the same time forming the
other contact. When the holder is upright,
the flat face, where the catswhisker would

lead from the set at the

PRACTICAL WIRELESS

THAT DODGE OF YOURS!

Bvery reader of “ PRACTICAL WIRE-
” must have originated some little
dodge which would interest other readers.
Why not pass it on to us? For every item
blished in this i we will pay half a
guinea. The latest batch is published below.
Turn that idea of yours to account by send.
ing it in to us, addressed to the Editor,
“ PRACTICAL  WIRELESS,” George
Newnes, Lid., 8-11, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note thag every notion
sent in must be ongmal Mark envelopes
“ Radio Wrinkles.”

© set ” to

(Bradford)

An Efficient Earth System
E accompanying
sketch shows an in-

genious earth which is at

present working in an effici-
ent manner, and which has
thoroughly repaid the time
spent in construction. It
consists of a main tube,
surrounded by four outer
rods. Leads are taken from
the tubes and rod and are
joined to the main earth

¢ charge.””—JAMES E. BARTHEL

J0.000/

Earth—48

Aeridl»—
Seachon.
Condenser

point A. The main tube

go in, presses “end on” to the spring, ! follows the gel;)eral lu:les of commcfl“cnl carth
o tubes and consists of a copper

knob Bush t;gg%fe %ﬁe fcb;?”” e Srrip pipe with one end flattened out
i and filed to a chisel point, the

insvlating ﬁapen

A neat rotary switch.

thus keeping contact broken. Using three
studs, the switch can be used for changing
tapping on an “ X coil, aerial connected
to “A” and the three eoil terminals to
the three studs. As a radio-gram switch,
with two studs, “ A” to radio grid eon-
nection, one stud to grid of valve and the
other to pick-up, other side of P.U. to
G.B. battery. The sketch shows a three-
stud switch.—P. D. P. (South Shields).

A Neat Rotary Switch
HIS uscful little switch can be made
out of odds and ends in an hour or so.
A length of ebonite tubing is clamped by
means of nuts and washers on to a 6 B.A.
rod. A small strip of ebonite is glued
along the length of the barrel. The whole
is then mounted in a frame of rigid brass,
which also carries-an ebonite or fibre  bed.”
‘The contacts are -then cut -from springy
brass and mounted as shown, each strip
being carefully insulated. 1 am using this
switch for changing the accumulator from

other having a soldering socket
attached to it. The tube is
pierced with holes at irregular
intervals to allow the moisture

. to reach the powdecred coke
17 Y contained in the tube. The
2 outer rods are composed of threc
lengths of 3-16in. copper wire
twisted together, the whole be-

ing capped at one end by a
copper point, the other by a
soldering socket. These rods

are equally spaced round the
tube at a distance of approxi-

£1-10s.-0
for the Best Wrinkle!

WE PAY HALF-A-GUINEA FOR
EVERY OTHER WRINKLE
PUBLISHED

Readers of * Practical Wireless
are invited to send in original radio
ideas to us. We pay 10s. 6d. for
everyWrinkle published in this section.,
This (is in excess of ordinary space
rates. Note that we make no distinc-
tion between Wrinkles sent in by
readers. Where an idea is of especial
merit and worthy of greater space than
we can accord it in this feature, we
shall be pleased to publish itas a short
5 article and pay £1 10s, 0 for it.

eon e n

Ter- 0100

4930108 08018 4B o 0 MEm wB e

Lorentiometer
\ .

mately 3in. If the soil be mixed with
copper or brass filings and powdered
coke, the efficiency will be increascd.
—GEeo. Wy, StoreEy (Hetton-le-Hole).

A Multi-Control Switch
TI{E attached sketch shows an alteration
to a 30,000 ohms potentiometer, and is
intended to combine an earthing switch,
pre-detector volume control, and reaction
control. It is suitable in cases where the
local station overloads the set, but when
requiring reaction for foreign stations, the
maximum aerial strength is utilized. It is,
of course, only suitable for coils which have
the reaction fed back direct to the aerial,

] M Valve

zfpm/l Joooll

0 EArTh Pmser Cond

To Rerial

Addirional Contact Apm

Metal Plate
Secured To Casing

Adapting a potentiomeler for use as a multi-control swilch.

as my own band-pass tuning coil—D. C.
BroADBENT (Whetstone).

GROUND
LEVEL

MAIN
I~ TUBE

POWDERE(
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An efficient carth system.
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; BASEBOARD

HI3 HT2 HTI S6. HT- LT¢ LT=-

f

HT3 HT2 HITl 56 HI- LT+ LT-

HI3 HIZ HTI 6. WT- LT+ LT-
Terminal strips with plug and socket connectors.

Handy Plug and Socket-Battery Connectors
N the early days of broadcasting, I hap-
pened to attach the H.T. to the L.T.
terminals which cost me three new valves,
and I made a vow that such a thing would
not occur again. Accordingly, I fitted two
terminal strips with lugs and sockets, as
shown in the accompanying illustrations.
I may say that I have had no more burnt-
out valves through connecting the wrong
wires, as, with this gadget, it is only possible
to plug in the right way, and it is a simple
matter to disconnect the L.T. and H.T,
from one set, and transfer it to another, if
desired. With most sets nowadays, if
anything should go wrong, it takes quite
a time to disconnect all the flex wires
from the terminals, so that the set can be
taken from the cabinet, and connected up
again for testing purposes, but with this
gadget it is a matter of seconds, and no
danger of bare wires touching one another,
nor is there any necessity of disconnecting
the batteries. The material consists of
one picce of ebonite 4in. by 2in, one piece
4in. by 13in.,, seven Clix sockets, and
seven Clix valve pins. Fig. 1 shows the
terminal strip with sockets,-anéd Fig. 2
the terminal
strip with
plugs, both
viewed from
above, and

A simple and
efficient method
of making a
dual-range coil,

MW Winding

L Filed grooves For
£on¢h@weMMmﬂn9

thunderstorm.
arrester shown in the accompanying illus-
tration, if joined between the A. and E.
terminals of a ser, would save this incon-
venience.

PRACTICAL WIRELESS

Figs. 3 and 4 show them viewed from the
back of the set.—Jonx H. WiLsox (Glasgow),

A Simple Dual-range Coil
'HE following description of -an easily-
made dual-range coil may be of some
value to other readers. The sketch shows
the main details. A 3-in. former is used and
the medium-wave winding is wound upon
this dircct. Eight match-sticks, as shown
in sketch; with heads removed, are now
glued round the former at equally spaced
intervals, and these form the
base upon which are wound re-
action and long-wave windings.
The reaction winding is wound
in single-layer form and is fixed
in position at the lower end of
the medium-wave winding. The
ends are fastened in position by
cutting a notch in an adjacent
mafch-stick and passing the
wire through, a drop of adhesive.
firmly holding wire in position.
The long-wave winding is

- March “4th, 1933

blocks about lin. by #in. by }in. separated
by a piece of perforated mica about 6 mm.
thick, fixed between brass springs, one of
which is-joined to the A. terminal and the
other to the E. terminal of the set. Light-
ning discharges are generally considered to
be oscillatory in charac-
ter, so that the air gap in
the mica, posscss-
ing neither induct-

“hank ” wound and also uses
the match-sticks as a base upon
which it is wound. The lower
end surfaces of the match-sticks
.are carefully filed down with a
half-round file to accommodate
the winding and keep it firmly
in position. Ends of winding
are secured as before. The
sketch shows the former with
medium - wave and reaction
windings in place. = The
“ grooves >’ which will” hold
the long-wave winding in
position are clearly shown—
H. R. J. NEwrtoN (Streatham).

An Acoustic Baffle

VERY effective bafile

can be made up as
shown in the accompanying
diagram for little cost. A box is con-
structed as shown, the front being of thick
plywood and the sides of deal ; 6in. by {in.
thick being a convenient size. The outside
dimensions are, of course, governeg by
individual requirements. A piece of linen
with a hole cut in the centre to the size
of the l}aﬂie lopenlilng is first secured by a
circle of tacks, the inner
diameter allowing room GSEELELED)
for the speaker to fit in- 7
side. The linen is then
stretched over the edge of
the box and secured about
half-way round with tacks.
This half is then packed
with kapok or similar ma-
terial. The linen
should then be
further secured
round the box, more
kapok being packed
in, until the space
under the linen is
completely filled. The result is a baffle
entirely free from audible
resonance.—\V. F, Apams
(Plumstead).

ANY wireless fans have,

no doubt, at some

time or other had to get
out of bed to earth their
aerials during a nocturnal
The static lightning

It consists of two carbon

/7

An effective methad of preventing resonance in a loud-

speaker cabinet.

ance nor resistance, offers no impedance
to a discharge of lichtning. On the other
hand, the coils in a set possess both induct-
ance and resistance, and since a current will
always take the easiest path, the discharge
will jump the air gap in its effort to reach
the ground in preference to going through

the set. The simple construction of the
B .

arrester may be seen from the illustration.
—L. S. WiLspEN (Liverpool),

Sensitivity of Pick-ups )
LTHOUGH much has been said about
the sensitivity of pick-ups, it is not
always realized that a good dcal of distor-
tion is caused by the output from the pick-
up being too great, and thereby overloading
the grid of the first valve. One obvious way

‘to overcome the trouble is to connect a

potentiometer between the pick-up and the
grid circuit of the first amplifying valve
80 ag to act as a volume control on the pick-
up.
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[ HE 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 3=
U 3 0
S~ No ResovAaNvCE

¥ }

RESPONSE ->

RESONANCE A7 8O~

THE PROBLEMS OF
et M~ 1 REPRODUCTION

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 maintaimed
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

i 4 quality. Of course, we must

50" /00 200, 400

25
: - fREQUENEY

/600

make the best. usé of the

6400
reduced bass notes by the

— use of a large baffle, either of
- W Creess ’05’? S&cC. theboxtype,nowtﬂecustom,
Fig. 1—A response curve showing rcsonance effects. or flat. In either case the

can be modified in accordance with his
particular needs.

Given a reasonably 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
sceratch, and so on
Such questions as the elimination

of “ man-made static,” mains hum

LOESPONSE —>
L]

wood should not be less than half an inch |

thick if the full benefit is to be obtained.

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

N3Z.L

1

) -

FAITHFUL

i- —By P. E. BARNES, B.Sc.
i

PRI

remt

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,
and 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.
a resonant circuit with the primaey of. the
transformer 18 a very intetei.rtglfg field” for
.experiment. The most suitable value can
be cdlculated if the exact characteristics of
the transformer are known, but if values
around 0.05 mfd. are tried it will generally
be quite easy to notice the effcet 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. 2shows
the result, instead of providing the
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 instrurtents similarly lose
their character.

This is shirking the real issue,
and it is the cause of the character-
less reproduction so often described

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

Bass Reproduction _

Tet 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 Jloud-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
arc 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. R

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

AREQUENCY —>

Fig. 2—Lower frequencies reduced, and upper frequencies

strengthened.

types can handle very large volumes with
the bass at its correct value without
difficulty.
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 on the ?
response curve can be 5
seen in the diagram
(Fig. 1). The bass
output is maintained
atits true value further
down the scale, and a
sharp cut off follows.,
Fortunately the ever-
accommodating
human ear comes to

/OLESPONSE
1

Hence with them it is usual to-

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 s far below.
If we have succeeded in providing the bass
response which we require, we d 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 eonsiderable
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 cffect is shown in Fig. 3. .
(To be continucd.)

our assistance again,
for it will A scarccly
miss the extremely low

FREQUENCY—>

Fig. 3.—Response curves of pentode and triode calves.

B v R
amplifier to such a value that it will produce .
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BN Soecified in the QPP. 3-4

You are building the Practical Wireless “* QP.P. 3-4”? Or adapting @ DP36. QUIESCENT PUSH.PULL

ol . : INFPUT " TRANSFORMER

your existing battery set to QP.P.? In either case can you ol A, S e O N B 91

do better than choose Varley ? s_rj;nTrS)l D.g,ge;istg?ce ......... 9253 Z::ss

ecC. .L. Kesistance. . ....., ]

Varley Quiescent Push-Pull Components are made in a wide range to e ibtohes . ot - 30 henries with no D.C.

suit your every need ... an Input Transformer, ratio 9-1, and ‘three ; g o gm.ﬁ.

different Output Transchokes to give you accurate matching. Each PRICE. mclud:ng R‘oyalry ........ 17/6

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. @ DP38. QUIESCENT PUSH-PULL

For Q.P.P. everything depends upon the exact character- OUTPUT TRANSCHOKE

gt o6 35 [FEHIEE 50 056 .0 6.0 460865 00 GH6G 3/1 and 50/1

istics of the transformers. - For your *‘Q.P.P.3-4’’ use the Ry BICRe sidfonce " .. ... . . &8 ek

correct transformers— Varley DP 36 and DP 38—and you Sec. D.C. Resistance (3/1) - .. .... 130 ohms

will get the results the designers got! Sec. D.C. Resistance (S0/)). . .v ... . *9 chms.

Primary Inductance . ........... feach half)

8 henries with D.C. current of 26 M.A.

PRICE, including Royalty « o vev v 16/6

Write for llustrated Literature
describing the complete range.

Proprs.: OLIVER PELL CONTROL LTD B e S A

Advertisement of OQliver Pell Control Litd., Kingsway House. 103. Kingsway. London, W.C2 Telephone : Holborn 5303.
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‘A N electric current is capable of doing
A work—either by producing heat or

light, by driving a motor, or repro-
ducing sound ink loud-speaker. It isa form
of energy, and therefore there should be
some method of measuring its power, as
there is of measuring the power of, say, an
engine. Mechanical power is measured in
horse-power ; electrical power is measured
in watts. Practically, one watt is equal to
one seven hundred and forty-sixth part
of one horse power, electrically it is the
amount of energy possessed by a current
of one ampere when the electro motive force
is one volt.

If the current in a circuit is two amperes
and the applied voltage is one volt, the
energy would be two watts. Similarly if
the current was only one ampere and the
pressure two volts, this would
represent a power of two watts. It
will be seen, therefore, that the
power in a eircuit can be calculated
by multiplying together the number
of amperes flowing in the circuit
aiid the pressure in volts applied to
the ‘circuit, or, more simply:
watts = amperes X volts.

Useful and Wasteful Work

Although this fact is known to
the majority of radio listeners, there
are many who find some difficulty
in differentiating between the
amount of power absorbed in a
circuit and the proportion of that
power which represents useful work.
In most electrical apparatus, and
radio equipment is no exception,
quite a large percentage of the total
power or wattage supplied to the
circuit is wasted in producing un-
wanted heat. Inan electriclamp, for
exatnple, which operates as the
result of the temperature of the
filament being raised to an almost
white heat, the proportion of the
electrical energy used in the lamp
which is actually converted into
visible light is extremely small,
most of the power being utilised
in heating the filament.

A very similar state of affairs
occurs in the output stage of a
radio receiver. Let us consider, for
example, a super power valve of
the type which takes a high ten-
sion current of about 15 milli-
amperes at a pressurc of 150 volts.
The total power in the anode
circuit of the valve is, thercfore:

Watts = 150 volts X .015
ampere.
= 1.25 watt, or 1} watt.

Puzzled

Yet, if you asked a radio engineer what
the output of such a valve is, he would tell
you that you could not expect to obtain
more than about i watt, or about one
quarter of the total power. The novice
would still be puzzled. He would say,
“ But my voltmeter and my milliammeter
tell me that I have 1} watts in the circuit.

An example of a transmitting amplifier dealin

watts.

By
H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc. (Hons.), A.C.G.L.,
D.1.C., AM.LLE.E.
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Some llluminating Facts about the Unit of Electric Power
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That amount of power is being taken ouv of
my high-tension battery. Why do you tell
me that the output is only 3 watt?”
The fact remains, however, that a power
valve—or at any rate the majority of
output valves, have an overall electrical
efficiency of only about 25 per cent., and
that approximately threo quarters of the
power they take from the high-tension
supply is used toino practical advantage.
Let me try to explain how this must be so.

If you examine the characteristic curve
of any valve you will sce that, with full

power level of 35,000 watls.

anode voltage and with the correct negative
grid bias, the anode ecurrent will be a certain
value—say 15 milliamperes in the case of a
super power valve, and 6 or 8 milliam-
peres for a small power valve. This con-
stant current will flow all the time the valve
is in eircuit, even when no signal is being
received. And these 15 milliamperes at
150 volts represent the 1} watts already
referred to—the ** dissipation ”’ of the valve
as it is termed.

The effect.of an incoming signal is to vary

with many
Modulated power at a 5,000 watt Ievj is accepled
by this apparatus and is then amplified by six valves to a

[ERRTS it ]
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the actual voltage on the grid above and
below the grid-bias value, much in the
same way as a man’s daily receipts and
expenditures vary his bank balance above
and below the average value. This varia-
tion of effective grid voltage causes similar
variations in the anode current above and
below the 15 milliamperes and if i3 only these
variations, which are of service in operating
the loud-speaker.

Inefficient

This should be obvious from the fact
that a speaker operates by virtue of the fact
that a varying magnetic pull causes the
armature of the moving-iron speaker or
the coil of a moving-coil instrument to
vibrate. A steady direct current, such as
the 15 milliamperes taken by the valve when
no signal is being received simply
causes the moving element of the
speaker to take up a certain position
relative to the magnet, and it is
the increases and decreases in the
anode current which cause that
position to change and thus produce
a movement of the diaphragm.

Perhaps some reader will think
that a device should be developed
to increase the overall efficiency of
the valves. It may appear to him
that the output valve is a very
inefficient piece of apparatus. Heis,
of course, perfectly correct. The
inefficiency of an output stage is
really appalling. Yet using a single
valve, there is little that can be
done to help matters. It is true
that, by increasing the grid bias,
the value of the mean anode
current is reduced, but this cannot
be carried too far because, by bring-
ing the working point of the valve
too far down the curve, distortion
will occur, due to a partial rectifi-
cation of the signal.

Distortion

The special form of output circuit
known as quiescent push-pull, which
I described recently at length in
Pracrical. WIRELEsS, does to a
great extent reduce this inefticiency,
but that is not within the scope of
this article, which is intended to
deal with the meaning of the terms
*““total power” of a circuit and
“ output.” There is, of course,
another way in which the useful
output of a valve can be increased,
namely, by increasing the signal
voltage applied to the grid. The
output quoted for the 15 milli-
ampere valve example was  based
on correct grid bias and the normal grid
input. - These figures are given by the
valve maker, and for his own sake he rates
the valve for the greatest practicable cffi-
ciency. That is to say, he specifies a
grid-bias which reduces anode consumption
to the lowest value consistent with good
signal handling power and good reproduc-
tion. If the grid-bias is unduly incrcased,,
the normal signal will overload the valve
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and cause distortion; and if the correct
grid-bias is maintained and an excessive
signal i3 applied, the output will be increased,
but so will the distortion.

Although actual output figures are not,
unfortunately, given by wvalve makers,
the figures can be obtained, and it will
generally be found that the output figure
-!uobed is given with the reservation :
*“ with 5 per cent. distortion.”” This means
that when the valve is biased to the speci-
fied figure and fully loaded, a certain
amount of distortion, to the extent of
5 per cent., oceurs. As a matter of fact,
5 per cent. distortion is practically un-
detectable by the human car, and users
are quite safe in working to this limit.

Different Music Passages
Unfortunately however, in actual prac-
tice a large number of listeners overload
their valves more seriously—chiefly by
applying excessive signals. On the quieter
passages of musie, that is to say, signals
which are not fully modulated, the repro-
duction is quite satisfactory,but on louder
passages, or transients such as a sudden
clang of eymbals or a trumpet blast, the
overloading may be serious, and the effect
known as ‘‘ blasting” will he heard. I
often say that the true test of good re-
production is the sound of the final:
cymbal crash at the end of a hot dance
tune. If it sounds reasonably like
cymbals the reproduction is satisfactory ;
ifit sounds like a stifled sneeze the valve
is being overworked. It is for this reason
that, for really perfect reproduction, a
valve having a very long grid base should
be used with a very restricted input.
Then there is plenty of reserve for dealing
with sudden and violent increases.
Enough has been said to indicate that
there is a very considerable difference be-
tween the total power consumed by an

 PRACTICAL. WIRELESS

output valve and the amount of energy
actually available for working the loud-
speaker. The tale of inefficiency”does not,
however, quite end here, for it cannot
be claimed that the speaker itself is a
100 per cent. efficient mechanism. It is
well understood that any current passing
through a é¢ircuit possessing resistance will
develop” heat in the resistance, and this
heat again represents so much waste energy:.
Now a loud-speaker has a certain amount
of resistance, and heat is, therefore, devel-
oped in the speech coil—heat which adds
nothing to the acoustic output. There are

other causes of loss of encrgy in the loud- "
speaker, but they are somewhat com-

ey

g

When dcaling with the question of watts, very
careful measurements have to be made by meters
on the amplifiers illustrated.
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plicated, and they cannot, therefore, bo
gone into here, and it must suffice to say
that, of the total energy drawn from the
high-tension . battery, only a very small
fraction is finally converted into sound
energy.

Output Values
Perhaps it will be of interest to see how
output wattage compares with audible
sound., Such information would assist
in deciding what output is required for
rooms of various sizes. In the first place,
however, it must be remembered that
different listeners have different ideas
of what constitutes comfortable volume ;
some prefer their radio as a pleasant back-
:  ground to the ordinary conversation and
’ noises of the home ; others think that the
loud-speaker should just overcome nor-
‘ mal conversation, while yet others insist
on the programme blotting out all other
sound in the room. Comfortable head-
phone strength represents an output of
about 6 milliwatts (a milliwatt is one-’
thousandth part of a watt). The out-
put required to make a loud-speaker
just audible depends to a great extent on.
the sensitivity of the instrument, but
aHproximatcly 10 milliwatts would gener-
ally be within the threshold of audibility.
For a small room, and, moderate
volume, an output of 150 to 200 milli-
watts should give good results ; from two,
to three times this amount should suffice
to operate a small or medium-sized
moving-coil loud-speaker, and from 600
to 1,000 milliwatts (one watt) output will
work an average moving-coil speaker at
good volume and exeellent quality. For
high-class performance, a valve giving
from 1} to 3 watts of undistorted out-
put, but operated well within its rated
capacity is ample for the largest
domestic apartment.

‘The Design of Loud Speakers

(Continued from page 1127.)

this type of reproducer. If you imagire
the reed in Fig. 3 to be lin. long, and sup-
ported a quarter of an inch from the
magnet, it is obvious that for the first part
of its travel towards the magnet there will
not be much power to overcome. As, how-
cver, it gets nearer to the magnet, greater
power ‘will be required to overcome the
tendency of the reed to spring back to its
normal position. The electrical impulse
operating on the magnet is, however, con-
stant the whole time, and, therefore, the
reed will not be able to perform correctly.
In an attempt to overcome this point a
movement was once introduced somewhat
on the lines of Fig. 4. Hcre the reed is at
an angle so that as it gets nearer to the
magnet the angle varies.

The next type of reproducer is the class
which is known as the ‘ balanced > arma-
ture. In this, the reed is supported between
two magnets (Fig. 5), and as these operate
cqually on each side the fixing of the
reed may be very much lighter, and this
cnables it to answer more readily to the
siow period which we have in mind. Again,
unfortunately, the operating medium must
be attached to the rced and this affects its
movement. It may have been noticed that
with each type of movement which we have
so far examined, the reed.has to be sup-
ported close to a magnet. It is obvious
therefore, that the distance over which the
reed can travel is limited in that direction,
as it must not touch-the magnet. A typej
known as the inductor dynamic has been:

developed in an endeavour to overcome
the various failings of the moving-iron
reproducer, but sufficient has been said of
this type of loud-speaker to show that it
cannot answer faithfully to the low period
which we are using as the basis of our dis-
cussion. We can sce that to obtain an
equal movement, backwards and forwards,
‘a8 slow as 50 cycles, we must have no

Face
Plate

Fig, 6.—~A diagrammatic illustration of the
moving-coil loud-speaker.

restoring force, but must have as a repro-
ducing medium something which may be
drawn backwards and pushed forwards at
the required rate. This brings us to the type
of l?peaker which is now called the ¢ moving-
coil.”

The principle upon which this type of

speaker works has already been discussed
in these pages, but for the benefit of new
readers, I will briefly repeat it. Fig. 6
shows, in more or less a diagrammatic form,
a typical moving-coil type of loud-speaker.
The essentials are a pole piece ; a face plate
having a hole slightly larger than the
diameter of the pole piece; a cylinder
having a diameter slightly smaller than the
hole in the face plate, but at the same time
slightly larger than the diameter of the pole
piece, and to produce movement of the air
and so reproduce the original sound, a cone
of paper is attached to the cylinder. Round
the cylinder a small coil of wire is wound,
and this receives the signal impulses from
the output valve of the receiver. The face
plate and pole piece, shown in Fig, 6. are
part of a powerful magnet system, which
may be of the permanent magnet variety
or energized by means of a winding joined
to some electrical source. When the speech
currents flow through the small winding of
the speech coil the magnetio lines of force
surrounding the gap between the pole piece
and the face plate are affected, and the
result of this ‘is that the speech coil is
moved inwards or .outwards, according to
the direction of the current. It is obvious,
then, that here lies the ideal way of repro-
ducing sound, as there is, at present, no
restoring force, but the coil is moved in
sympathy with the electrical impulses, and
provided we could arrange the coil in the
gap with no other attachment, we could
reproduce exactly the original electrical im-
pulse received by the microphone, especially
when the method of attaching the moving
coil to the speaker is considered.
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New FERRANTI Transformers
lor QUIESCENT PUSH-PULL

This system enables much greater power tobe
obtained from Battery Operated Receivers and
Amplifiers fora given expendituré 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.

1 Type AFllc. Ratio 1/10. Inductance 50/25 hys.

ofto mfA. Good amplification curve, giving
approximately double the amphﬁcauon at 34/-
50 cycles hitherto obtaindble. * Price

2 Type AFi2c. Ratio1fg. Inductance 30f15 hys.
of6 mfA. A lower priced transformer which yet
hasa good performance and a higher step- 1 5/
up than others in this price class. Price

3 Type OPHlIc P.P. OQutput Transformer.
Ratio 35, 56 and 100f1. Specially suitable for
use with AFzze, will carry a current, if necessary,
up to a maximum of xoom]A in QP,P. (200
m/A in ordinary P.P.).' For operating low
resistance M.C:- -Speakers. Primary 26/6
Res. approx. 230 ohms, Price /

3 Type OPMI2c. Ratios:“1.7 and 4oft. To
correspond in quality with the AFrac. Carries
D.C. Primary Current up to 75 m/A 'in Q.P.P,
(150 m/A in ordinary P.P.). . For use with hng;
resistance Speakers or low _resistance M.C. types . -
with or withoyt built-in Transformers. 15 J

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

three Output Transformers mentioned above.

Both the AF11c and AF2c types may be used in .

grdinary Push-Pull circuits, or as straight AF. | "'FERRANTI Ltd., Hollinwood, Lancs. London : Bush House, Aldwych, W.C.2

PECIIED in the QPP. 3-4

When you are buying the components for your “QP.P.
3-4” remember ‘this:— the condensers used by *Practical
Wireless“ for the original ‘model were the JB. Popular
Log (Slow motion type) and the JB. Differential.

Primary Res. approx. 210 ohms,  Price

5 Type OPMI3c.  Ratios 1.7, 2.7and 4.5/1. Also

specially suitable for use with the AF11c, but for
operating high resistance Speakers of any kind,
including M.C. Speakers with- built-in Trans-
Aformers. Max. D.C. Primary Current 100 mfA
in Q.P.P. (200 m/A in ordinary P.P.). 26/6
Primary Res. approx. 230 ohms. . Price 6

ALL PRICES INCLUDE PUSH-PULL ROYALTY

NOTE.—Either of these Quiescent Push-Pull
A.F. Transformers may be used with any of the

.—.-‘—-——————-———'———m

Build your “QP.P. 3-4" exaclly 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-mofion type (35/1). Capacity .0005.
Complete with 3 in., dial, 8/6. Extra
Leavy..gauge brass vanes. Rigid nickel-
plated frame. High-grade ebonite insulation.

\‘““\}\“\
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J.B. DIFFERENTIAL
REACTION
.0003, 4/6. Insulated céntre

spindle. Bakelite dielectric
between vanes.

Also Specified.
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In this dllustration the end
cap of the J.B. Popular Log
has- been cut away to show
the Epicyclic Friction Drive,
which is smooth and sure in
aclion and absolutely silent.

INSTRUMENTS @

\ s TRape AATE

3

Advertisement of J ackson Brothers {London), Ltd., 72, St. Thomas' Street, London S E.1.  Telephone + Hop 1837.
Foarneitng i GEIETID ¢ oulial o
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TheBEST SET OF THE YEAR SPEAKS FOR ITSELF

The Fury Four carries a deflnite performapce guarantee by
the' Editor, Mr. F. J. Camm, and 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

ACCESSORIES FOR
THE “ FURY FOUR.”

BATTERY MODEL
SIEMENS 120-vo!t H.T. bat- s, 4.
tery, standard capaclty .. 13 6
OLDHAM type 0.50 L.T.
accumulators - .
SIEMENS 9-volt G.I. battery 1
BLOCK L.T. accumulators,
50 ampere hours capacity 1
OLDHAM 120-volt wet U.T,
accumulaters, (Or
monthly payments' of 7/6)
ATLAS A.C244 H.T. clind-
nators . .e .
ATLAS D.C, 15/25 H.T. elimi-
pators for D.C. mains .,
ATLAS A.K. 260 H.T. elimi-
nators, with trickle charger.
(Or 12 mouthly payments
ot 8/6) .. . e
CELESTION  PPM Bonndex .
permanent magnet moving-
coll speaker, with toput
transformer . - 178
W. B, PM4 permanent magnet
moving-coll speaker. with
fnput transformer. . o g0
COLLARO double spring
gramo motor, automatic
etop, . - - £

THE “Q.P.P.”
THREE-FOUR
SPECIFICATION
1 Colvern TD. Coll .

1J.R. .0005 Slow Mou'on
Variable Condenser, Type
“pn

0
0

@

410
219 6
119 6

11 ©

113 0

Xad
Y

1 Ready Badfo 0003 mfd. -
Ditterentinl condenser ..

1 T C.C. fixed condenser typo

0001 mfd. ..

. fixed condenser type

=
o

e
€2

-

Oola oo & o @ Gca O OO OO0 O O

01 mid,

I'T O.C. fixed condenser type
40 .05 wfd.

1 T.C. G fixed candenecr t)pc
50 .1 mid.

2 Erie resm:mces 1 megohm

.2 Erfe resistances 100,000
ohms

1 Erle reslnttmce 30,/ 000 ohms

1 Eric resistance 5,000 okms

1 Watmel 20,000 ohm wire
wound Volnme Control ..

1 R.L type " Q" transformer

1 V:\rley Trnnuchoke type
D.P.3Yy

e
s

B e

=
» Ree

2 4-pin valveholders . o
2 5-pln valvehdllers. . .o
1 Permcol panetr 12 x 7

drilled to specification o
3 Belling Lee wander Plugs

a.B.4+, G.B—1, G.B.—2
1 Be:-lén:r Lee G-way battery

Berewa, !-‘ch-wirc connectln;x
wire, cte. . o

4 Valves to npeclﬂcn'.lon o 3L

1 Direct Radio = 159" Type
Cablpet in Walnut. . . 18

£7

1
8

o

KIT Modetl 1

As per detalled specitication but withent
valves or cabinet £4:8:6
or twelve monthly paymcnts of 8/3

KIT Model 2

As above but with valves withont
cabinet . £6 :6 : 6
or twelve monthly pnyments of 11/6

KIT Model 3

As above and Including valves and
cabinet - < £7:5:0
or twelve monthly payments of 18/6.

KIT Model 4

As above but with valves, * 159" type
consolette cablnet and W.B. PAM.4
Permanent Magnet Moving Coil Lond-
apeaker . £i0:2:6
ur twelve monthly paymente oi m/.

¢ Practical Wireless **
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0D b i HHH&’»HNH‘H e

1

1
1

2 T.CC. 4-mfd condensers 100-volt

2

}.‘ﬁsen 2’l‘h1ee-°an" Coil Unit type
Erie 2-megohm Grid Leak with
wire-ends ..

J.B. Unitune tno-gang screened
condenser .0005 mifd,, \uth disc
drive

J.B. Nugang Smgle screened
condenser- with disc drive od
Ready-Radio .0003-mfd. Differ~
ential Reaction Condenser .o
Varley Pentode Nichoke.. e
Erie 100,000 ohms resistance ..
Erie 30,000 ohm resistances ..
Erie 5,000 oums resistance ,.
Erie 1,000 ohms resistances ..
Set of 8 Erie Resistor coupling links
pair Panel Brackets 5 .o
Ready Radio fuse holder and fuse
Wearite screened H.F. Choke
Type HFPA .o
Ready Radio 3- pt switch .
Ready Radio S.G. H.F. Choke..
Kinva standard screened H. F.
Choke
Dubilier .1-mfd. C.T. Condenser
type B.ES1 » .. .

Cartied Forw: ard

o o
-
o ¢

o O 000 00000000

-
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Official Demonstration Room at

G o
10

o
w

Q ©® N0 ONOOOOONO © O

159, Boro’ High Street, London, S.E1. 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.
K.k Kk ok k k k k kA KA Kk k Kk k k Kk Kk Kk Kk k Kk
FURY FOUR BATTERY- MODEL

SPECIFICA TION :

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

type 665 .. By, og Jo
.0002-mfd. Condenser

" Diibilier
type 665 ..
Leweos 50,000 obm Potentiometer
Sovereign ,0003 mfd. Preset con-
denser 0
Ready Radio 8-1 ratio LE
Transformer
Bellslmg Lee Wander plugs G.B. +.

G,
Clnr sub baseboard valve holders,

Clvc sub-baseboard valve’ holder,
b-pin
Belling Lee 4-way Battery Cord
Belling Lee terminal mounts ..
Belling Lee terminals A.E.P.U,,
LS.+., L.S—
Permcol- Panel 167 x 8” drilled to
specification
nllcd and foil covered baseboard
16” x 10" x 3", and 2 side strips
107 x 2% 040
Counecting Wu'e, Screws, I‘lex, etc. 0 0 8
36 19 3

O 1 L T R S ST
© © DoO ©'G © © 00 o. owim
O = wsdO N .0 X = WO = O0#
o W COBY © & o'W o0 'C ool

FURY FOUR AC MAINS RADIOGRAM

Additional components required to those specified for battery kit,

Brought Forward as above 6 19 3

‘Heayberd Fury Four Mains Trans-
former .

(Please state vo]tage and fre-

quency of Mains supply.)
Westinghouse H.T.8 Metal Recti-

fier
Igranlc type C.He2 Smoothm°
Choke

working
T.CC. 2-rm'd condcnscrs 400-volt
working .. oc 50 .

PECIFICA TION ;
£ s. d. £ s d.
Brought Forward 10 13 3
1 Erie Pentode Bias Resistor 350-
4 0 ohms 55 o3 .. CER Ot 0
1 Erie Bias Resistor  1,000-
ohms 010
1 Becker Mains ou-oﬁ swntch type
6 460 . 0 1N
1 Ready Radio Radlogram watch 0 2 9
9 6 1 Goltone complete Mains Lcad
with socket, plug and plug .
0 adaptor .. 0 30
Twin mains flex, extra wnrc, screws,
0 [1Z oo . .- oo O i I
£11 4 3
—

Carried Forward £10 13 3

“FURY FOUR”

KIT.Model 3

- | As  detailed cifleath
BATTERY KITS | (o, " Valves and Cabine
KIT Mode £10317:9

11
As detafled specnﬂcntlon,
less Valves 2nd Cabinet.

ments of 20/-.

or twelve monthly pay-

159

£6 :19 ¢
or twelve monthly ‘pay- | KiT Model 4
ments of 12/9. As detniled specification,
with Vaives and
KIT Model 2 Fury Four Walnut Con-
A3 dectailed specification { solette Cabinet and Celea-
(with 4 Lattery Vulves less | tion PPM Boundex Perma.
Cabinet) pent Magnet bdloving Cofl
£9:16: 9 Speaker  £13:0

nr tarelve monthly pay-
wents of 18f

ments of 24f

10

or twelve monthly pay-
8.

irec

‘Phona: Hop. 3000.

sess CASM, C.O.D., and EASY PAYMENT ORDER FORM °*=
To DIRECT RADIO, LTD., 158, Boro’ Hl(h Street, London Brldﬂe. 8.E.1.

Permanent Magnet Moving
Coil Bpeaker £18:0:0
or twelve monthly pay-
ments of 33/~

‘“ FURY ‘FOUR”
A.C. MAINS KITS

KIT mMmode) A.C.1
‘As per detailed -specifica- | KIT Model A.C 4
tions £11:4 : 3 | Complets AL,

or twelve monthly pay- | Radiogram Equlpment ’“’

ments of 21/=.

inctudin Val d
KIT Model A.C.2 | 5550 ine < fury pour
As above, inct i Cabinet, Ce-

Mains Valves £14-15 9
or twelve monthly pay-
ments of 27/6.

KIT Model A.C.3
Ag above, fncluding 159
type Consolette Cablnet
and felestion  Soundex

lestion Soundex Bpeaker,
Collaro A.C. Gramophone
Motor, Bowyer Lowe
A.E.D.Pickup \\uh Volume
Control £24:0:0

or twelve monthiy pay-
ments of 45/-.

il

* Dirred, Sedist, London.”

*Grams ;

Please dispatch o ma at once the following goode,

@) T enclose
or which (5) I will pay on delivery
(&} T enclose first payment of

NAME

Cross ot line
{noc applicable }L_.._._..._.....-—

ADDRESS

Practical Wireless, 4+3-33,

ACCESSORIES FOR
THE “FURY FOUR”

A.C. MAIN VERSIONS
COLLARO A.C. Induction

Gramo Motor 2 10 0
COLLARO Comp! jete AC,

Gramo Motor Plain Unit,

including Motor Plek-up

and volume contral. (Or 12

monthiy payments of 7/6) 4 0 0
BOWYER LOWE AE.D.

Pick-Up with self-contained

volome confrol .. 1156 0
B.T.H. Minor Pick-up wikh

self-contained volume

control ‘e . 180

W.B. P.M.2 Permanent mag-

net moving coil speaker. (Or

12 montbly paymentsoi8/<) 4 5 0
EPOCH A2  permanent

magnet moving coil

speaker. (Or 10 moptkiy
yments of 7/s).. .. 380

IGRANIC permanent
magnet moving cofl speuker 112 6

Direct Radio “ 150" * Fury
Four* Radiogram Clblnet 315 o

111 I

Q.P.P.” AMPLIFIER
SPECIFICATION, !
8. .
1RI * Q" Transformer ., 16 6

1 Ferranti Type Q.P.M. 12¢
tapped output transformer 15 0

1 T.C.C. Type * 8 * .01 mfd.
fixed condenser .. 2 6

1T.CQC Type 40 .0d mld
fixed condenser .

1 Ready Radio On/Off s“lteh 10

1 Erle resistance 15,000 ohms 10

1 Erieresistance 10,000 obms 10

1 Permcol Ebonite FPanel

drilled to spcdﬂcatlon
10 x 7 .o 40
1 baseboard 10 x 8 . . 16
1 Coil connecting wlre 5 4
5 Belling Lee wander pluogs 10
G Belling Lee Terminals 13
2 5-pin valveholders. . ve 16
Berews, Flex-wire, ete. .. 180

2 Pentode Valves, low con-
sumption type e « 115 0
£4 4 8

l

KIT Model 1

As per detailed peclﬂﬂatlon without
valves . £2:9:6
or six monthly Payments of 8/8

KIT Model 2

As above but fncluding valves
4:4:6

or ten monthly payments of §/6.

Three Valve PUSH-
PULL DETECTOR

SPECIFICATION,

1 Panel drilled 8in. x 7in..,

1 Btrip drilled 8in. x llin.. o

1 Bascboard 8in. x 7in. .

2 Pancl Brackets ..

1 Ready Radio Micalog Tun-
ing Condenser 0005 mid..

1 Ready Radio Moulded Slow
Motion dial.

1 Set of Wire, Furmers Ter-
minals, cte., for lpecinl coll

1 R} Hypermite L.F. Trans-
former .

3 4-pin valveholders ve

12 meg. Grid Leak wlre ends

1 Ready Radio On/Of! switch

8 Belling Lee terminals ..

Berews, flex, connecting wire,

3 Valves to specification .,

1 Direct Radio " 139" type
Wainuyt Cabloet ..

0 -

-
(1]

bt bt a

© DPRCOID © & @ eV’

-~
(1o

o
=

£214 0

Note. The Coll can be supplied ready
wourf and tested. Price §6. .

KiT Model 1

. As per detailed specification witkout

valves or cabinet ..

KIT Model 2

As above but inciuding vaives
£2:19:0

£1:16:3

KIT Model 3

As above and lnclnd.lng valves and
cabinct N £3:14:0
or ten monthly paymenta of 8/3.
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HERE are, no
doubt, a number
of readers who

would like to try out
this new method of L.F.
coupling, but who do not
wish. to dismantle an
existing receiver. This
amplifier has therefore

wn g s me s en g

¢ on 40 106 @ 28 200 08

A QP-P. AMPLIFIER

A Simple Amplifier which will Enable Users of Existing
Battery Sets to Obtain the Advantages of QP.P. :

¥ which method of connec-
i tion gives best results,
nnless the present receiver
employs an output filter
arrangement, in  which
case it will not make any
difference to the primary
of the input transformer.

been designed for those
readers who already

own a receiver and who do not wish, for | plug shoul
various reasons, to make up the Q.P.-P.
Three-Four, for instance. As will be seen
from the illustrations and list of compo-
nents, very few components are required,
and that the constructional work has been
reduced to a very minimum. The panel
only requires a #in. hole in the centre to

accommodate the on-off switch, a-qd
this must, of course, be operated in
addition to that incorporated in the
reo%iver with which the amplifier is
used.

Mounting the Components

The two transformers occupy posi-
tions at each end of the baseboard,
and the valves are situated in between
these. The small fixed condensers,
the two resistances, and the terminal
blocks are the only other components
to be mounted, and these may
screwed anywhere approximating the
positions shown in the illustrations.

There is no need to get down to exact | speaker terminals of your present receiver,
i and connect the loud-speaker to the termi-
nals on the amplifier marked output.
The leads joining the amplifier to the
receiver may be changed round to see

measurements in this amplifier.

regard to the actual wiring, as
this is extremely simple and

-P.

Provided
the parts occupy the relative positions
shown, the wiring will be easy to carry out.
There is very little that can be said with

tapping on

holders. Join

d be ingerted into the 16-volt
the grid battery, and two
Cossor H.P.T. valves inserted in the valve-

- —————#T}
the two ter- p] Aﬂ::
minals mark- { HIH
ed input to
the loud- S
———
frput - e Oulput
b 15000 e
hs.
ai —
MEd
G 1
K. ﬁ s
- mrd
Lot il ==,
ﬁl . / -e OU,FI 7 m
Quiescent” S essnn TransF?
Push-Pull wmme
/g
Transformer
<« LT Swilch ‘?

Circuit diagram of the Q.P.-P. Amplifier.

e On- Opf TRy

should not take more than an
hour to carry out. Use the
usual Glazite for this, and note
that the Ohmito resistances are
joined into circuit by means of
Glazite attached to the terminal
ends of these resistances. One
point should perhaps be explained
here. It will be noted that no
H.T. negative terminal is pro-
vided on the amplifier. If the
amplifier is connected up with an
existing valve receiver, the

Swrtch

..i Balancing
It will be seen that

there are two variable H.T. tappings in
addition to the grid-bias tapping, all of
which affect the *“ balance ” of the pentode

valves; but, contrary to many ex-
pressions of opinion, there is not a
great deal of neccessity to *‘ match
the valves when this method of out-
put is employed. Of course, one of
the claims of this type of circuit is the
economy which is effected, but this is
only one side <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>