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Regd. Trade Mark

TI{E meters illustrated

are two of a useful range
of “ AVO ™ electrical testing
Anstruments which are main-
taining on active service
and in industry the * Avo”

THE UNIVERSAL AvOMINOR
Electrical Measuring Iinstrument.

A.22-range A.C.ID.C. moving coil

THE D.C. AVOMINOR
Electrical Measuring Instrument.

A high-grade "|3.range D.C.

prae;@sion ;ne;erc pro;liding di[l;eét n;eter providing direct readings
. readings © .C. voltage. .C. of voitage, current and resiste
reputation for an unexcelled voltage, current and resistance,  ance. Su;apl:ed in case, with

standard of accuracy and

.« dependability —in fact, a

standard by which other
instruments are judged.

Sole Proprietors and Manufacturers ¢

Supplied with leads, test prods and
crocadile clips.

Orders con

leads, test-prods and crocodile
clips.

now cnly be accepted which

‘bear a Government Contract Number and

Priority Rating.

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Ceo; L
inder -Jouse; Douglas Street, London, S. W.I.

5 td.,
Phone : ViCtoria 3404-8

SPECIAL OFFER

Premier Midgzet Coils, Set of three, AH.F..
and Osc. 200-557 metres. Intermediate frequency
465 Kcs. Price: AJLF. or Osc. coil, 2,3 each.
Tuning capacity .C005 mfd., 60 mmid. trimmers,
1/- each. Padder for Ose. coxl 750 mmfd., 1/9.

PREMIER S.W. COILS

4- and 6-pin types now have octal pin spacing and
will it International Octal valve-holders.

4-pin Type 6-pin Type
Type Range Type Range
04 915 m. .. 06 9:15m. ...
04A 1226 m, ... 06A  12.26 m.
04B 2247 m. 06B 22.47m.
04C 41.94 m. 06C 41.94 m.
04D 76.170 m. 06D 176,170 m,
ME 150-350 m.
o1F 255-550 m. Chassis Mounting
04G ~ 490-1,000 m. Octal Holders
04H 1,000-2,000 m. 10id. each.

3-B1nd S.W. Coil, 11-25, 25-38,

New Premier

m., 4/8.

2 Push-Pull Switches to suit above, 9d. each.

Premier Short Wave Variable Condensers.
All-brass construction, easily ganged. 15

2/113 2 mmifd., 3/3 ; 40 mmf{d.. 3/3; 100 mmid..
3/11; 160 mmid., 4/8 250 mmfd., 5.8

Brass Shaft Couplers, }n. bore, 73d. each.
Flexible Couplers, in. bore, 1/6 each.

Mains Resistances, 660 ohms .3A, tapped 360 +
180+60+460 ohms, 5/6. 1,000 ohms, .2A, tapped at

900, 800, 709, 600, 500 ohms, 5,6.

STEEL GHASSIS
Undritled
10 % 8 X 24" price 7/- each
16 % 8 x 21 price 8/8 each
20 x 8 x 22 “pricel0/Geach

BAKELITE
DIELECTRIC
REACTION
CONDENSERS
0003 mf., 2/1L,
.0005. mf., 3/3 each.
0001 n\i.,zgiﬂmntlal,

0003 mf., Differential,
33,

S.¥/. H.F. CHOKES
10-100 m., 1/3.
Pie’ Womnd, 5200 m.,

VOLUME
CONTROLS

Garbon type. 20,000 and
.2 meg., 3/9 each.

5,000, .10,000, 50,000,
100 ,000, §. 3 zmd 1 weg.,
4/6 each.

“xre wound type 300
and 10,000 ohms,

5/6 each,

— PREMIER RADIO——

PREMIER 1 VALVE DE LUXE

Battery Model S.W. Receiver, complete with 2-volt
Valve, 4 Coils, covering 12-170 metres. Built on
steel chassis and panel. Bandspread tuning. 55/-
including tax.

PREMIER MICROFHONES

Tranverse Current Mike. High-grade large
ﬁutput unit. Response 45-7,500 cycles. Low hiss

evel, 23/-.

Premier Super-Moving Coil Mike.
Magnet model requiring no energlsi Sensi-
tivity 56db. Impedance 15 o Exoellent

- reproduction of speech and mnsic. £5/5/-.

Microphone Transformers, 10/6 each.

Crystal Mike. Response is fiat from 50-5 OOOcycles
with a slightly rising characteristic to 8.0

Permanent

cycles. Output level is minus 60db. Price 39/6
Chr i €ollapsible Type Mieroph Stand,
52/6. L 2

MOVING-COIL. SPEAKERS
Ggg;;man's 81 in. P.M. Speaker, 15 ohms Voice Coil,

Rola 6iin. P.M. Speaker, 3 ohms.Voice Coil, 25/-

Rola 8in. P.M, Speaker, 3 ohms Voice Cail, 25/--
Above speakers are less output transformer.

Pentode Quiput Transformers, 3 watts, price
10/6 each.

Celestion or Plessy 8in. P.M. Speakers, 29/6.
Celestion 10in. P.M. Speaker, 49/6.
The above speakers are fitted with output trans-

formers.

Send for details of other radio

accessories. New list available.
All enquiries must be accom-
panied by a 2%d. stamp,

CALLERS TO : Jubilee ‘Works, or 169, Fleet Street, E.C.4.

ALL POST ORDERS TO : JUBILEE WORKS, 167, LOWER CLAPTON ROAD

LONDON, E.5.™ (Amberst 4723)

(Central 2833)
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- Comments of the Month

ByF.).C.

On the Selection of Broadcasters

SUNDAY paper recently waxed = critical

over the broadcast by Mr., Noel Coward.

With those. criticisms we agree entirely.
We are opposed to the policy of the B.B.C. in
selecting popular playwrights, novelists, spartsmen,
in fact, anyone who happens to be in the public eye,
to broadcast on subjects outside their own particular
spheres. Especially when critical speeches are made
about those who cannot answer back.

The opinions of Mr. Noel Coward on subjects
outside the stage and play writing are of no greater
value than those of the man-in-the-street. It,seems
to be the-set policy of the B.B.C. to presume that
because a man has written a successful novel, pot-
boiler or otherwise, or because he happens to have
written a successful play, or broken a speed record,
that person is qualified to tell the world what is
wrong with religion, education, how we should
conduct the war, or why the .birth rate is falling.
The B.B.C. has a particular liking for those who,
having studied economics or philosophy,’ yet have
no practical experience in those subjects, but presume
to know what is wrong with the Gold Standard,
international currency, and to have the panaceas
for all industrial ills.

The Judgment of Joad !

DR. JOAD, we learn, would solve the traffic
problem by entirely abolishing private vehicles

from the road (vide his talk to

broadcaster whose views we have criticised, and
shown to be lacking in practical experience.

When Mr. Priestley’s Sunday evening postscripts
were discontinued there was an unholy riot among
his fans. One might almost suppose from the din
created that a major calamity had overtaken broad-
casting.  Apparently because some petople like
these postscripts one man should broadcast them in
perpetuity. ;

Because Mr.. Priestley wrote a successful novel
it does not necessarily qualify him to speak on a
wide variety of topics. We are sure that he would
be an authority, and most interesting, on the writing
of novels, the ways of authors and publishers, or on
some branch of literature. We do not accept him as
an authority on the wide field of subjects covered
by his broadcasts.

Mr. Noel Coward’s broadcasts are subject to
the same criticism. The somewhat pompous style
would lead the listener to suppose that Mr. Coward
is at least on the same plane as the Prime Minister.
““ The last time I spoke to you over the air was in
1943.” One almost expected Mr. Winston Churchill
to be speaking. Apart from the fact that the last
broadcast has been widely criticised in this country,
Mr. Coward does not seem to have been any more
successful in his peregrinations abroad, for there
have been many pointed criticisms, especially in the
American press.

B.B.C. Presumption

the Pedestrians’ Association).
‘We do not accept Dr. Joad as an

Editorial and Advertisement Officer :

H WE do not khow why the
B.B.C. should presume

authority on these matters, and
if he had taken the trouble, as a
philosopher should, to check his
facts he would find that quite
a high proportion of the accidents
after careful sifting of the
evidence are not due to care-
lessness on the part of the
motorist. -

Were Joad a motorist would
he favour the abolition of all
pedestrians from the road as a’
means of -solving the accident
problem ? Joad would have all
the ‘0il wells dried up to prevent
wars and motoring ! Would he
solve the coal problem by
banning the use of coal? One
finds it difficult to beliéve that
these are the views of .one
advertised as England’s. leading
philosopher, for such views
abrogate the most elementary
principles of philosophy.

Miss Barbara Ward is another

¢ Practical Wireless,”* Georga Newnes, Ltd.,
Tower House. Southampton Street, Strand,
w.C2. one : Temple Bar 4363.
Telegrame : Newnes, Rand,. London.
Registered at the G.P.O. for transmission by
. ‘ Canadian Magazine Post.

The Editor will be pleased to econsidsr
articles of a practical nature suitable for
publication in PRACTICAL WIMELESS. Such
arlides shoidd be ieritien on one side of the
paper. only, and should contain the name and
adéress of the sender. Whilst the Editor does
not hold himaelf responsible for manuscripts,
erery effort iwill be made o return them if a
slamped and add; d lope is ed.
All correspondence intended for the Editor
should be addressed : The Edilor, PRACTIOAL
‘WIRELFSS, Georye Newnes, Lid.. Tower House,
Southamplon Street, Strand, W.C.92.
~ Owing to the rapid progress in the design of
teireless apparatus and lo our efforts fo keep
our readers in: fouch with the latest develop-
menls, we give no warranly that apparalus

described €n our columns is not the subject

of delters patent.

Copyright in all drawings, pholographs and
ar}icles published in PrRACTICAL WIRELESS 7

ifically reserved throwghout the countries

signatory to the Berne Coutention and the
U. Reproductions or imitations of any
of these are thercfore expressly forbidden.
PRACTICAL WIRELESS incorporales ** Amatenr
Wireless.” J

Zhe facl thal goods made of raw materials
in short supply owing to war conditions are
advertised in this paper should not be taken
as an indication that ]hfy are necesserily
arailable for export.

that Mr. Coward’s views on the
various subjects upon which he
has been permitted to broadcast
have particular value. His
plays have ‘been most successful,
but that does not qualify him to
speak on these broader and
deeper subjects—subjects which
only Members of the Cabinet
should be allowed to debate.
Neither Mr. Coward nor anyone
else can be~in possession of
Cabinet secrets.

It is simply monstrous that
he should have been allowed
to deal with the forgotten army
and other matters concerning
which  there are adequate
answers.  The cobbler should
stick to his last; the playwright
to his plays, the novelist to his
fiction, leaving facts, politics,
religion, warfare and economics
to those who are qualified to
speak about them.
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ROUND THE

BIR.E. Meeting

AT a meeting of the British Institution of Radio .,
Engineers (North Eastern Section) held at the,
Neville Hall, Westgate Road, Newcastle-on-Tyne, on’
December «r3th, a paper on “ Wave Guides” was read

by T. H. Turney, Ph.D. (Member).

PRACTICAL

Sir Ernest Fisk

IT is reported that Sir Ernest Fisk, who is vacating

his position as chairman and managing director of,.
Amalgamated Wireless (Australasia), Ltd., has been
appointed managing director of Electric and
Musical Industries, Ltd. He is expected to
take up his new duties on arrival in this
country early in the New Year.

Death of Prominent U.S. Radio

Engineer

MANY of our readers will learn with re-

gret.of the death of Stuart Ballantine,
a few months ago, in America, at the early
age of 46. Mr. Ballantine was a well-known
radio engineer, technical writer and “ ham,”
as well as holding the office of president of
the Ballantine Laboratories, Boonton, New
Jersey, U.S.A. i

He commenced his radio career with the
Marconi .Company, when he was about 15
years of age, and during the 1914-1918 war
he was in charge of the Radio Compass
Laboratory at the Philadelphia Navy Y ard.
In later years he was responsible for many
radiorand electro-acoustic inventions (one of
his most recent was the ** throat microphone
for use in aircraft), and held over 30 patents.
The late Stuart Ballantine’s handbook, first
jssued in 1922, called * Radio Telephony
for Amateurs,” was for many years astandard
textbook on the suibject.

" Television in USSR

FROT\I a report on the trend of progress of
television in the U.S.S.R. it is interesting
tolearn that, before the German invasion of
Russia, R.C.A. television equipment was
installed at the Moscow television station,
although Russian apparatus was being deve-
Joped by Soviet-techmicians. It had been
planned  to incorporate a huge television”
studio in the proposed new building of the
Palace of the Soviets, and, it is understood,
work will be resumed on this project,
probably using imported equipment, as soon
as the war situation permits. The public-
hall type of television, using’a large screen,
seems to be most favoured for development
in Russia.

Increase in Wireless Licences

UP to last month there were 9,600,000 wireless receiving

licences in force in Great Britain and Northern
Ireland—a quarter of a million more than at the
corresponding time in 19{3.

American Sets for India
CCORDING to a report from India, radio sets
totalling nearly 41,000 have been imported from
the United States under Lease-Lend. Of these over 27,000
Jave been sold commercially.

v Spotiing the German Guns

is used by
out of commissioin.
the village of Rioveggio,

'WIRELESS -~ February, 1945

OF WIRELESS

HEN the report of an enemy gun reaches a listeriing
pest in the forward area, a man on duty pres3s,

a button which starts the recording machiné of a sound-
ranging unit at H.Q. As the sound wave reaches each
of the microphones, or resonators, spaced out along the
hill, it is converted.into an electrical impnise and passed
along a telephone cable to* the recording machine.
At the recording machine the electrical impulse causes

.a wire to vibrate. There is a wire for each of the micro-

phones, -and an image of each of these wires is thrown

A soldier of the sth Army in .Italy operating the wireless set which

the listening post in the event of the telephone cable being
‘Members of the unit are the only occupants of
which is heavily shelled and mortared by

the enemy. Taw

on to a moving strip of sensitised paper. When one of
the wires vibrates the vibration is recorded as a sharp
zig-zag, which breaks an otherwise straight line. The
distance between the zig-zags on adjacent microphone
recordings represents a time difference.

Plotting the Position

HERE are an infinite number of places, at increasing
distances- away from the microphones, which

will give the same time difference for the sound wave
reaching the two microphenes. If a line is drawn from
a point midway between the two microphones through

L

-~
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all the sutcessive positions from which the sound could
have originated, the result is a curve. In practice the
curve is not employed, but a straight linc which gives
an average is used instead, and so, from the
difference in time the sound wave takes to strike two
adjacent microphones, a bearing line is obtained.
Somewhere along this linc lies the ¢nemy gun. The use
of a number of microphones gives a number of hearing
lines, and where they intersect on the map is the position
~of the enemy gun. Air temperature, wind speed and
direction affect the accuracy of the results, so an R.A.F.
Meteorological Unit is attached to the sound-ranging
troops to provide the meteorological information.
If enemy shellfire cuts the telephope cable from the
listening post to the recording centre the listening.post
immediately switches over to wireless, and gives the
order for the recording machine to be started. As soon
as the shell has landed the machine is switched off so
as not to waste the sensitive paper. In this manner,
enemy gun positions which are out of sight can be
pin-pointed on the map.

BB.C. Recording Sérvice

' HY *‘B.B.C. recordings’?” the
listener may ask.
all right tg me!” I .
. And so they ayeé. But without the work of the B.B.C.
Recording Service mueh “ good listening ” would be
lost to listeners of to-day and to future generations.

Recording is used for three main purposes. Firstly,
to record events as they occur, but to keep them for
broadcasting at a suitable listening hour. The recent
speech by the Premier at the Mansion House is a case in
point. Mr. Churchill spoke in the middle of the afternoon.
His words were broadcast “live "’ in the General Forces
Programme, but a recording was made also, and thus
millions of home listeners were able fo-hear fthe speech
when it was re-broadcast at g.15p.m. Secondly, 16
secure records of voices and sounds which would other-
wis¢ be unobtainable. Thirdly, to_preserve for posterity
?_)me of those things which characterise our life and
imes.

Recording is, therefore, a technical development of
great importance, as much concerned with the con-
venience of listeners as with the convenience of those
arranging and taking part in prograinmes.

! inquisitive
“ “Live’ broadcasts sound

Three Systems

T_HREE recording sys-
tems are used by the
B.B.C. — dise, film and
steel tape. Each has its
advantages. The choice of
system is determined by the
availability of equipment
and the trcatment to be
given to the recorded

- material in the completed
programme,

Discs—discs cut by B.B.C.
war correspondents on the
midget recorders which they
carry with them into action,
by the B.B.C. mobile record-
ing units on roads and sites
in Britain and elsewhere, by
the B.B.C. centres in all
parts of the world—resemble
the records you play on your
gramophone, though they
may be larger and are often
single-sided. They are used
extensively in all manner of
programmes. Indeed, the
turntables on which the discs
revolve are as much a feature
of studio equipment as the
microphone itself. Of all the
systems they are the easiest

.

to edit. Editing, or * cubbing ”’ as it is known, is carried
out with the aid of apparatus which is almost uncanny
in its application. A single note or word can be deleted
by the experts. ‘

Film and Steel Tape

ILM is a highly satisfactory method of recording,
but editing is more difficult, and its use isreserved
mainly for programmes of historicinterest or outstanding
importance, worthy of preservgtion in their entirety.
Steel tape, the development of the steel wire on which,
towards the end of the last century, the Danish scientist
Poulsen electrically recorded sound, is wused for
programmes of purely topical or ephemeral interest.
Unwinding itsélf from one large spool on to another-—
Something on the principle of the cinematograph-—the
tape is electrically magnetised as the recording proceeds.
The editing of tape is more difficult and drastic than the
editing of discs. It must be cut with scissors and the
ends rejoined by welding. On the other hand, it possesses
a valuable advantage—it can be ‘ washed ” or * de-
magnefised,” and used again. 3
So, by these different methods, the B.B.C. recording
engineers capture programmes for faithful reproduction
on demand to-day, to-morrow, a month, a year, or
maybe a generation ahead.

Records Library

IN the recorded programmes permanent library are

some. 10,000 records, the voices and sounds which
are typical of Britain to-day augmenting valuable records
of the voices of other generations—Florence Nightingale,
Tennyson, Gladstone and Sarah Bernhardt among them.

. News-letter for Men of SEAC

AS_ from December 5th, the men of -the Allied Forces
stationed in the South East Asia Command are
to have their own five-minute weekly News-Letter,
every Tuesday afternoon. These News-Letters will be
written by -men of SEAC who are in London at the
moment and amongst the first contributors will be
g:j?r Frank Owen and Squadron-Leader Charles
rdner.

v
<

Sz.'gnals tn a forward. position in Holland send back news and positions of enemy forces..
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Servicing Midget Receivers
This Article Outlines a Simplified Procedure for Fault-finding and.:Repairing Small *Universal”’
' and “All-dry” Sets A

trouble-shooting by simple rule-of-thumb methods,

it is found that tzc faults normally occurring in
cértain types of rcceiver are so standardised that the
majority can be rectified without the need for full test
equipment, and often without any extensive experience.
1t is not proposed to give instructions, for tracing every
kind of fault, but rather to outline a simplified test
procedure which has been found to be effective in most
instances.

WHfLE it is never possible to carry out complete

We will first consider the popular midget receiver
designed for operation from either A.C. or D.C. mains.
This type of sct is not fitted with a mains transformer,
the valves are frequently of the high-voltage-heater

Valve Heaters

—(—mWW—s-
Diral LM'P/ Vofrage Oropper

Fig. 1.—A representative heater circuit for a universal

wmidget receiver. In this case it will be seen that a dial

lamp is tn series with the valve heaters and voltage
dropping resistance.

tvpes with the heaters wired in series, and H.T. smoothing
is effected by using either a speaker field coil or a small
iron-cored choke in conjunction with a couple of electro-
lytic condensers.

Electrolytic Condenser

It may be taken as a general®rule that the most
frequent cause of trouble lies with the electrolytic
condensers ; thesc components appear to be inherently
troublesome. This is not hecause of any particular
weakness in their design and construction, but chiefly
because the components used have to be of extremely
small dimensions, and require to have a very high
capacity. The universal midget receivers ‘were, in the
main, designed for cheapness in production, combined
with compactness ; hence many of the troubles to which
they are heir. L

Due to the hecaters being in series, and to the fact
that a transformer is not used, it is necessary to connect
a series dropping resistance in the heater supply circuit.
The resistance may be in the form of-a so-called line
cord or a wirc-wound unit ; the former is more popular
becanse it takes up virtually no space, but the latter
has ccrtain advantages which tend to offset its greater
bulk. For example, the line-cord is very easily damaged,

cither mechanically {by its being trodden on or badly-

%inked) or' electrically, due_ to its being rolled up so
that free radiation of heat is prevented.

Initial Tests ;

Suppose that one of these midget sets is completely
« Jead.” Having switched on, the first step should be
to see that the valves are * all right.” If they are, the
heater circuit is known to bc complete. But if the
heaters light very brightly, it may be that a portion

of the voltage-dropping resistance is short-circuited.
That is unlikely when a line-cord is employed, but with
onc of the usual types of resistance in ‘which there is a
wire winding on an insulated tube, a part may be
shorted by a stray wire, especially if there are various
tapping clips.

If the valves do not glow it may be taken that there
is a break in the heater circuit. The break could be
caused by a faulty on-off switch—this is very unlikely
—or by the failure of the heater of any one of the valves ;
as thé heaters are in series the failure of any heater
would result in all valves remaining inoperative. In
addition to the valve heaters, it is sometimes arranged
that the dial-lamp bulb is also in the series circuit,
as shown in Fig. 1. If there is any doubt about this,
it may be well to test the bulb, with a battery, and to
ensure that good contact is made with the holder,
Atﬂ,l_teimative]y, the bulb holder may be shorted out for

rial.

Voltage Dropping

Defore making any test of the valves themselves it
would be wise to check the continuity of the dropping
resistance, whatever its type. If an ohm-meter is avail-
able, a simple test can be made by joining together the
two © receiver”’ ends of the line-cord and mcasuring
the resistance between the other two ends. In the
case of a wire-wound resistance, the same method of
test can be carried out by connecting the ‘earthy ”
end of the mains lead of the * receiver” end of the
resistance at the end opposite to that to which the other
mains lead is already joined ; this is shown by a broken
line in Fig. 1. The resistance should normally be in the
region of Goo ohms, but the exact value is clearly
dependent upon the- number ‘and types of valves
employed..

If a meter is not available (remember that a milli-
ammeter can be used in series with a fixed resistance
and battery), a fair test can be made.by connecting a
pair of ’phones or the speaker in series with a x3—4} volt
battery in place of the meter. The clear “ click ” in
the ’phones when the circuit is made and broken would
indicate continuity.

Checking Heater Continuity ’

_As an alternative to either of these methods the
continuity of the heaters of the various valves could be
chiecked by using a meter or the ’phones-and-battery
ag described above. In the case of valves rated at not
more than 12 volts (names prefixed “6” or “127),
heater continuity can be tested fairly easily by con-
necting a 4} volt flash-lamp battery and flash lamp
bulb in series with the heater pins and the valve base;

Fig. 2—Looking at the
base of an international
octal valve, the heater pins
are usually Nos. 2 and 7, as
shown. -This is not alkiays
the case, but there are few
exceprions.

Heaters

e
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if-the bulb lights the heater is intact. The heater pins
are generally numbers 2 and 7, as shown in Fig. 2.
Should it be found that thie heater of every valve is
in order, it will be known that there is a fault either in
the dropping resistance or.in the wiring within the
set ; this assumes that the valve pins make good contact
with their sockets, which can normally be expected if
the set has ‘‘ gome off ”’ suddenly.

If one of the walves is found to be defective, the
remmedy is obvious. Should it be found that the defective
valve is the rectifier, however, it might be just as well
to make sure‘ that the smoothing condensers are not
short-circuiting, so putting the high-tension positive
supply down to earth. This’ point is raised because
cases have been known where the heavy load placed on
the rectifier ‘as a result. of an H.T. short-circuit has
resulted.in the cathode and heater being disintegrated.
Incidentally, such a happening would bé prevented if
a fuse were included in the positive output lead from
the rectifier ; this is a modification to be recommended
and is shown in Fig. 3.

The condensers can be tested for short-circuit either
by charging or discharging or by connecting them, in
turn, in series between a dry battery and a flash-lamp
bulb. If the latter method is adopted, see that the
positive terminal of the battery is connected to the
positive terminal of the condenser. The former method
1s far more reliable and consists of conrecting a battery

- of not less than 20 volts across the electrolytic con-

densers (again remembering that polarity is important}
and then discharging by connecting, say, a screwdriver
across the condenser. If the charge has been held there
will be a spark as the condenser is shorted. In making
this test it may be best to disconnect ope side of the

_condenser from the receiver to ensure that there is no

likelihood of the condenser being in parallel with a
resistance ; it is also wise to hold the screwdriver by
the insulated handle to avoid a minor shock.

Should a condenser be found te have an internal
short-circuit, it should be removed and replaced before
fitting a new rectifier,

Even if the condenser is not short-circuited and fails
to respond to the above test it will be useless, since it
will be known to have negligible capacity ; a replacement
will therefore be required. In comnection with the
replacement question, it is known that electrolytic
condensers are extremely scarce and difficult to obtain.
In emergency it may be possible to make the set operate
reasonably well—although probably with a certain®
amount of “hum ”—by using an ordinary  paper ”
condenser of not less than 4 mid. and 250 volts working,

-instead of the higher-capacity electrolytic.

Another reminder : in fitting a new electrolytic take

.great care that it is connected cdrrec;l{y, with the positive

terminal to the positive side of the H.T. supply. Metal-
cased condensers often have one end red and the other
black, the red indicating the positive terminal. Tubular
condensers with flexible leads have a red lead for positive
and a black one for negative. Tubular condensers with
wire ends are generally marked with plus and minus
signs—or at least with one or more plus signs at the
positive end.

There is another point to remember in connection
with electrolytic condensers. It is that they will pass
a small current when the battery is first connected to
them, even when the polarity is correct. ¥n consequence,

there will be a small spark as the battery connections-

are ‘“made ”; this should not be confused for an

‘indication of short-circuit. To avoid possible damage to

the battery if the condenser is short-circuited, the battery
connections should remain in contact with the condenser
terminals for only a fraction of a second : this will be
quite long enough to allow a good condenscr to attain a
charge.

We have not so far dealt with the problem of replacing
a faulty dropping resistance. First it is necessary to
know the correct value, and this can be ascertained by
adding fogether the heater voltages of the various
valves and subtracting the total from a nominal mains
voltage, say 230. By dividing the result by the valve

heater current, plus the H.T. current (when this is passec
through the resistance) in amps., the value of resistance
required can be determined.

Line-cord resistances, when available, are normally
sold by the yard, the resistance per vard being stated.
There are two types, for .15 amp. and .3 amp. valve
heaters. When the correct length of cord has been
obtained, the ends should be bared very carefully to
avoid damaging the resistance wire, which is in" the
form of an open spiral wound on asbestos cord. Bind
the ends of the resistance wire tightly around the
asbestos core and then fit into the mains plug and
component terminals ; do not attempt soldering, because
this will generally lead to difficultics.

The open-wire type of dropping resistance will seldom
need to be replaced, but it may be found that a resistance
of this type can be obtained when a line-cord cannot.
In that case, substitution is a practical essential. Deter-
mine the required resistance and then set ome of the

100 =250 m/, Smoothing Choke or

e Speaker Freld

Fig. 3.—A4 typical rectifier and H.T. supply ctrcuit for a
midget set, chowing position of a fuse to protect the

rectifying valve.

tapping clips to this, or have that done by the dealer
who supplies it if you are satisfied that he has a sujtable”
meter for taking the measurement. Failing that, start
with the full resistance in circuit, assuming that this is
greater than the required value, and adjust a little at.a
time until the current passed by the heaters is correct.
This can be found by breaking the heater circujt and
inserting a low-resistance ammeter reading up to .5
amp. A.C. Remember that the resistance will becomé
hot in use and should be so positioned fhat there ds
ample air circulation around it. ,
It may have been found in the initial tests that the
valve-heaters and dropping resistance were all in order.
The fault can then be presumed to be due to either the
rectifier or the spcaker. If there is a faint hum from the
speaker, the fault is probably in the valve ; if there is no
sound whatever from the speaker, that is probably the.
cause of trout#e. In making this statement the speaker
transformer is considered to be a part of the speaker, for

- the primary of this is more likely to be defective than is

the speaker itself. Very weak signals will also indicate
that the rectifier is in need of replacement.

Another common cause”of trouble with these midget
sets is very poor reproduction of a ** wavering ”’ character.
This is nearly always attributable to an open-circuited
smoothirg condenser. Try connecting a good 8 or 16 mfd.
electrolytic in parallel with each of the smoothing
condensers (or each section of a multiple condenser),in
turnr, . The faulty condenser will be rccognised by the -
fact, that reproduction will be mormal when the good
condenser is in parallel with the defective one. The
remedy is obvicus, but it should perhaps be mentioned
that when only one section of a muitiple condenser is at
fault, it will suffice to rdplace that sectionr alone.
Condensers used in the H.T. circuit should have a rated
working voltage of not less than 250, and preferably of
850, ’
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Short-wave Two-valver

Constructional Details of an Efficient Battery-operated Receiver.

HE circuit (Fig. 1) is a plain detector resistance-
capacity coupled to a pentode output. It will
be noted that the H.T. does not flow through the

headphones ; thus reducing, to some extent, background
noise, and the possibility of burnt-out ’phones. Four-
pin S.W. coils, types CAr1, 23 metres; CB, 20-45
metres and CC44, 100 metres are used. I wound an
extra one for the g-14 metre band.

Construction

The chassis, which measures 1o0in. X 5in. x 2}in. is
of the inverted-box type, made of plywood and covered
with perforated zinc. The chassis can be left plain or
painted; the writer gave the woodwork a coat of
battleship grey, the result being very satisfactory.
The panel is 1oin. x 7iin. three-ply, well rubbed down
with glasspaper and then painted with a light stain. When
this is dry, a little oil well rubbed in will give it a good
finish.

The chassis layout is quite simple, and gives short
wiring at all points. All parts, except the 2 mfd.
condenser, are mounted on the top of the chassis. The
on-off switch, tank condenser {or .00016 bandset) and
‘phone plug are, however, mounted on the panel below
the chassis.

Semi-Varwble

By A. JOTCHAM
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Fig. 3.—Drilling templaze for the panel.

unit is an ¢ Eddystone tuning unit,”” or a .00016 band-
set with pointer knob, direct drive, and 15 mfd.condenser
can be used with utility drive (Radiomart) for band-
spread. With the Eddystone Tuning
Unit the bandspread is mounted in
the centre of the panel with the tank
condenser below.” The .ooo15 mfd.
slow-motion reaction condenser is on
the left, below the on and off switch,
and on the right of the tank condenser
is the ’phone plug, a midget ‘ Radio-
mart ” plug. The aerial and earth
panel are mounted at the back on the
Jeft-hand side looking from the back.

2T+

Valves
The accompanying list shows the.

' Eﬁf;

parts used in this receiver, but some
constructors may use some parts they

have by them, as long as the general

Fig. 1.—Theoretical layout of the Rx.

“The panel ayout, as will be seen by reference to
Fig. 3, is plain and simple. If, however, constructors
use parts, such as dials, etc., not used in this Rx, they
will have to lay out their panel to suit. The tuning
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Fig. 2.—Assembly and wiring plan.

wiring'and the components are in good

condition. I refer particularly to

slow-motion dials and condensers, The
two valves usedwere PM2HL, det. and Pen. PM22 or 22A
Mullard, a PM1HL, or a PM2DX Mullard can also be
used for det.; I find PM2HE best. All the fixed con-
densers, resistances and grid leaks are provided with wire
ends. All the éarth leads are taken to the zinc covering,
the tank moving condenser plates connection and band-
spread moving condenser plates are cannected under the
same earth bolt to the zinc. The moving plates of the
reaction condenser are connected direct to the earth side,
of the Eddystone coil-holder (see Fig. 2). A 5 meg.
-grid leak is used and connected to earth instead of the
usual connection to L.T.+.

LIST OF COMPONENTS.
Tuning condensers : ‘“ Bddystone ” Tuning Unit .or
.00016 bandset and 15 mfd. Bandspread.
- Reaction condenser : .00015 or .00016 mid.
Fixed condensers: - T.C.C., Dubilier (wire ends).
Coils, 4-pin: See text.
% 1 5-pin, 2 4-pin valve holders; ¢ Eddystone” (baseboard

type).
H.F. choke: “Eddystone,”’ ‘ Raymart.”
L.F. choke : Lissen HiQ, 80 henry, Telsen, Varley, etc,
Grid leak ¢ Erie, Dubilier, etc. (wire ends). .
Resistances : Erie Dubilier, etc. (wire ends).
Aerial condenser : Any manufacture (stamip type).
Valves : Mullard PM2HL, PM1HL, PM2DX. Output,
PM22 or 22A, d

Iy b J wane
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Notes on Coil Design

Paper Read Before the Institute of Practical Radio Engineers.

CONDUCTOR of electricity through which a
current is passing, a length of copper wire, for
example, creates a ma,

and if the wire 1s wound into a coil this field becomes
concentrated—stronger. In operation a back e.m.f.
becomes evident, one tending to oppose the applied
e.m.f., hindering its quick rise to a maximum. Should

tic field around it,

By H. JONES

a curient will flow in L., and the tuning condenser
shunting it will become charged. If the current is
shut off from I.; the lines of force round Ly will collapse
back into it—the current falling, yet the charged con-
denser will then supply energy tb the circuit as it dis-
charges, but the lines of force will now tend to kecep
the condenser charged—in the opposite direction. At

the applied e.m.f. be switch-
ed off, the back e.m.f. act§

in the opposite direction, cAaPAcITY ! FREQUENCY INDUCTANCE
hindering or impeding the /2 / 2l / 2
collapse of the current, the | age o-aricro Forogs, KC. - MC, Micro-Henrys .

two actions being known
as induction. When a coil
creates a back e.m.f. in its
windings it is called self-
induction, but if it creates
or generates or induces
another e.m.f. in an adjacent
coil close to it, it is called
mutual induction.

The unit of  inductance
is the henry (L). A coil is
said to have an inductance
of one henry if it induces
in itself a back ®mf of
one volt when the current is
charging at the rate of one
ampere per second, that is:
L=Dback emf. in volts,
divided by the rate of change

- of current (I) in amperes.

Two coils not electrically
connected ‘have a mutual
inductance of one henry if
the first coil induces in the
second one an e.m.f. of one
volt when the current is
changing at the rate of one
ampere per second ; - thcn
L=back e.m.f. in the second
coil, in volts, divided by the
rate of change in amperes
per second in the first coil.

Applied A.C.

When alternating current
is applied to a coil ‘the
inductance effect is constant,
.because the value and the
direction of the current
flow issimilarly changing all
the time. If the frequency
of the A.C. be increased, the
back e.m.f. and the rate of
current change will also
increase—so will the induc-
tance.  Therefore, when
current flows the strength
of the magnetic field is a
meastire of the quantity
flowing as well as the
number of turns of wire
making up the coil.

Oscillatory Action

Assume two coils coupled
as primary and secondary
as, say, an ordinary aerial
tuner, terming the primary
L;, and the secondary Lg,
and additionally’ assume a
current to be flowing im’Ly ;
then, by mutual induction,
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the same time, Ly will, due to the condenser discharge involved and are dependent on form factors from otber
action, build up a magnetic fieldin the opposite direction, ~formulae. Nomograpbs, charts, tables, etc., are also
causing the circuit to act as an oscillator, but as soon used, the charts being devised with the assumption that
as the current ceases to flow in this direction the con- if any two values of the required constants be known,
denser will again discharge through La, and be again - the third aligns itself with it, by aid of a tuler, on the'
recharged at the same polarity as in the first instance, requisite vertical scale. Nevertheless, some knowledge
the sequence of actions continuing, with decreasing  of the relatively simple methods applied mathematically
values of current flow, until ail the stored energy in the to coil design is necessary if one is to thoroughly under-
condenser is dissipated and the consequent oscillations stand tbe.work, a very easy formula for this purpos€
are damped out. As the current changed in La it, by beingone where L(inmjcrohem'ys)=(o.2A2N2)/(3A+9B)§*
mutualinduction, generated a currentin L, and as thiscoil -letting A= coil diameter in inches, N=number of turns,
is connected to the aerial, slight radiation must result; B=coil length in incbes, from which, of course, the
so that if the coil received alternating or high-frequency inductance value is got. Progressing: L3A+9BL=
current continuously, Iz, and its associated condenser TEANIESE

must preduce sustained or continuous oscillations. 0.2A2N2, so that N can equal /\/ L(s 9

=—=-). Bcan

- : 0.2A2

requency 13AL+9BL=0.2A2N2 =0.2A2N2—3AL, o

The frequency of oscillation is thus entirely dependent equal 3AL+9BL=0.242N3,and 9BL (0022A[l\\'211— [3 o
on the inductance values of Ly and the ca;l)itance values B—(0.2AZN2 —3AL)jgL, or B= A—'_L'L . The
of (C), the condenscr shunting L. Simply stated, the . ' . Y
frequency (f)=1/krvEC), or £2=1/(a=2LC). Therefore Dumber of turns per inch to which suitable gauges of
4m2LCf3—1. Thus L=1/(4n2f2C), and C=1 J(4m2f2L), Wire will wind ona coil former is also available Irom wire
where f=frequency in c.p.s., L=inductance in henrys, manufacturers’ tables, turn numbers usually being
7=3.14, C=capacity in farads. The frequency thus halved if coils are to be space wound.
denoted is the natural or resonant frequency of the : h X
circuit, a condition that is obvious when 2nfL=1/(2nfC), Physical Considerations.
that is : when 4n2LCi2=1. Coil self-capacity is reducible if the winding tums

Frequency Limitations are spaced, thowgh little benefit is derived by doing so
: uel itatio i

- . if the spacing is in excess of the wire diameter used.’
Wavelength () equals velocity dividéd by frequency, (Coils to l<’>pe1'agte on very high frequencies are, in general,
so that if transmiiting or receiving is to be undertaken wound with well-spaced turns, while those for the usual
at predetermined frequencies, suitable values of L'and proadcast bands are close-wound. Former sizes now:
C must be accommodated in the circuit used in order adays have become a standard I or 1.5in. tubes of
to assure resonance ranges and one or the other must be presspahn, 1fi6in. thick. Ultra short wave coils are
made variable. In general practice this, of course, is C, ysually wound from ‘stout auges of wire, bare, to have
so that by the employment of a suitable coil and variable them self-supporting—without former. Winding lengths®
condenser, resonance, within the limit of the circuit- apd former diameters are, if possible, made equal. '
constants, cai be assured. If extended bands -of Broadcast band coils may be met with, with cores of
frequencies are to be resonated, additional coils may jron dust and an insulating compound inixed, the
be switched or plugged into the circuit or switching permeability helping to attain a satisfactory high Q
to an entirely different combination of L and C values fictor. Such core$ are mot usually seen in short-wave
resorted to. coils, though experiments in this direction or respect
il ¢ it have recently been undertaken and encouraging results
Coil Capacitance / . obtained, At this time, however, little is available for
Coils possess seli capacity, the amount depending upon o, jication in reference to their physical makeup or
physical construction and dimensions. This property, (jectrical constants
existent between turns, is in parallel with the windings, y

E The checking of inductance against capacity must
fgrgtel:-a:n%s xt/l(lgﬂff(‘i‘;q{)’gggzxegs s‘[ggﬁﬁf'f_’e‘:ﬁez’;g; (?:;:Ef; include provision fo;‘ alsl strayf?i. Fos extgmpiga with a
tending to bypass the coil and thus effect the increases— tuning minimum of 18 mmid. anc eshmd StEays

. % 2 ~  of a similar value, the minimum design range should be

';\s the frequency m:“glsﬁf‘ ?r?;)aclx)tanc'es’lzletgsencco_l_] 36 mmfd. and this same figure allowed for'ibn maximum

E uéns arlt(ahm seéles It‘ - ‘tlls t 317 6 ‘”e“f’t xf "o— coverage as well. Stray capacities have little effect son
1/Ci+1/Ca +1/Cs, etc, that is, space-to-space O i3 frequency peaks of resonance—broadcast opera-

capacity to capacity between turns and thongh regarded ;121 hands, but must be well considered in the design
> as a Whole to-be relatively low in value they need taking ¢ short-\vav:‘a coils, 30 mmfd. beingan average allowance
into account when vexi%’ high freqlg.ncws.are dealt with, \yith say, Acorn ’types of v'z'ﬂve, Sind ultra-short wave
as also must similar self-capacity effects existing between Sk g - Dy
coils and earth potentials, connecting wires; oetc., and design in _hand, allowance for strays may Be el

termed stray capacities. to arcund 10 mmfd.

Coil Resistance - An Example of Design Computing -

1t is important, too, that the resistance of wire used Assume that a coil is wanted wound on a r and 1/2
to wind coils be as low as possible, as sharpness of reson- * in. former, I J2 in. in length, to be used with a 35 mmid.
ance or coil Q is dependent on the ratio of 22fL/R at variable condenser to tune to 4,500 kilocycles. The
resonance ; therefore the lower the wire resistance in inductance can, if necessary, be got from a chart, and
the coil as a whole, the higher will be.the magnification can be noted as 35 microhenrys. Checking by cilcula-

factor, gain, or Q of it. tion : f2=1/(4n?2C), letting n—=3.14, C=capacity in
) - farads, f={requency in ¢.p.s.,” L=1inductance in henrys.
Skin Effect o . . 72 can arbitrarily be taken to equal 1o:
The magnetic force lines around a coil are intense at

: 1

the centre of the wire diameter, and as operational L= . I = or L= —
frequency is increased, the more ‘marked is the effect, 40X (4.5)3X 1012 X (35/10'%) 40X (4.5)2X 35-
forcing the current to travel along the skin of the wire By recourse to logarithms, resolving can bc shown as:

—impeding its flow, a condition capable of easement if as No. 0g. No. . log.

large a gauge of wire as is possible is used so as to present 4.5 0.6532 I 0.0000

a good cross-sectional traverse to A.C. and yet offer a 4.5 0.6532

low resistance to D.C. 40.0 1.6021 Therefore 0.0000
35.0 1.544X 4.4526

Design Formulae .
Pesigners of coils have recourse fo various formulae 4.4526 5.5474==0.00003527
from which to computq, constants, though many are = 35.27-microhenrys.
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0.2A2N?2,
3A+9B
A=coil diameter in inches, N="the number of turns
wanted, B==the length of the winding in inches. So
éhat 3AL+9BL=0.2A2N2, and N2=(3AL+9BL)/0.2A%

Next, from formulae, L (in microhenrys)=

3A+9B
0.2A2

. [ 45+45 9 .
N= 35-278 5.2 (1.5)2 ) =0.450 OF 900 45=20

= 20X35.27= 4/7054.

I" .
Therefore N= ( ) . Substituting figures :

By logs.: No. log. )
705.4 2] 2.8484 Therefore N=26.6, the
26.56 1.4242

nlimber of turns required.
For a medium-wave coil designed to resonate between
200 and 600 metres, shunted with a 500 mmfd. condenser,

the following constants are good approximations : Allow
ance for strays,:60 mmfd. Minimum to maximum
capacitance allowance being thus 60 to 560 mmid.
Inductance value, 185 microhenrys. Former, 1.5in.
diameter. Length of winding, 1.05in. Turns, 76 of
No. 30 S.W.G. enamelled wire, close wound.

Shielding

Shielding with smail diameter covers lowers the effec-
tive Q of encased coils, as also docs shunting a high Q
coil with a low-resistance diode detector valve, and while
formulae are available for the computation of designs
to function beneath covers, in all reality, shield cans
should be of such dimensions that coil () is the same

_with the shield on or off. Such a condition is, of eourse,

not always possible to secure, though it is decidedly
one to be striven for. Finally, it is worthy of note to
state that the most carefully computed and well-planned
design may need practical “ cut_and try * adjustments
before being finally passed on for multiple production.

lelevision Practice—2

The Image Dissector, Electron Multiplier, Iconoscope and Cathode-ray Tube

The Image Dissector
HE image dissector, developed by Farnsworth,
was one-of the first practical all-clectrical systems
of scaniing to be employed for television purposes.
The operation of the instrument is something after
the nature of the cathode-ray tube, and will be bést
understood after a consideration of Fig. 6. The whole
device, with the exception of focusing coils, is housed
-in a large exhausted glass bulb, the internal electrodes
being the cathode, anode, and collector -electrode,
mounted along in that order. The cathode is not a
cathode as it is known in ordinary thermionic valve
nomenclature, but consists of a ftranslucent -slab of
insulating material the surface of which is coated with
a photo-electriormaterial. A lens system is so arranged
that a sharp image of the scene to be televised is focused
on to the translucent cathode, each elementary arca of
which therefore gives out an emission of electrons
proportional to the light intemsity falling om that
particular part of its surface. The anode A is maintained
at a high positive potential with respect to the cathode
and so the electrons escaping from the cathode are
attracted down the length of the glass tube towards it.
Now the focusing coil that surrounds the device carries
a direct current which produces a practically uniform
magnetic field running
of the tube, the intensity of this field being adjustable
by changes made to the direct current creating it. With
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Fig. 6. —The Farnsworth Image Dissector.
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By S. R. KNIGHT

a particular adjustment made to this current, in relation
to a given anode voltage and the various physical
conditions of “the tube, electrons emitted from a
particular point on the cathode will be focused to a
fine spot on a particular part of the anode as Fig. 6
shows, this result being achieved in spite of the fact
that not all the electrons emitted from a particular
point on the cathode will move directly across to the
anode parallel with the lines of magnetic flux. Those
electrons which are emitted directly parallel to the
flux lines experience no force whatsoever from the field
and so move directly to the anode, but others which
are emitted with a radial component of -velocity are
acted upon in such a manner that they follow helical
paths which uitimately intersect the direct path to the
anode. With certain conditions all electrons emitted
from the same spot on the cathode converge at the
same point on the anode irrespective of their initial
direction or velocities ; in other words, there is formed
at the anode plane a distribution of clectrons which is
a replica of the light intensity upon the cathode.
This electronic reproduction of the scene being
televised is now scanned in a special way which consists
of a displacement of the image with respect to the anode
aperture, a smalil hole in the centre of the anode through
which a' certain number of electrons may pass to the

Scanning Coils

,asawbaboajm e

,5;9
e

Fig. 7.—How the scanning coils are mounted around th ¢
Dissector tube.
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Return Feried”

Fig. 8.—A typical saw-toothed wave such as is used for
scanning in the Image Dissector.

Forward Sweep

collector plate. If the electron image present at the
anode plane -is moved systematically . sideways and
upwards across the anode aperture, the number of
electrons passing through to the collector plate will
vary from instant to instani according to the light
intensity at that part of-the cathode image supplying
the electrons at that particular time. The way in
which the electron image is moved in this particular
way will be better understood after time-base circuits
have been dealt with, but briefly it is accomplished by
a pair of magnetic coils, distinct from the focusing
coil we have been discussing, which are mounted on
either side of the tube in the manner depicted by Fig. 7.
When a current is passed through the vertically mounted
coils the electron image is moved up or down, while a
current through the horizontally mounted coils causes
it to move to the left or right. By applying to the
vertical coils a saw-tooth wave of current of the type
shown in Fig. 8, having a frequency equal to the
number of times per second the image is to be scanned,
and a similar wave to the horizontal coils having a
frequency equal to the number of sweeps, or lines, per
frame times the number of frames per second, the
electron image is moved icross the aperture in a series
of parallel strips, all lying side by side, and making up
in all the complete -area of scene being transmitted.
(See Fig. 4 of article 1.)

The succession of varying voltages set up across the

‘resistance R by the changes in the electron numbers

getting through the anode aperture to the collector
electrode represents the electrical equivalent of the
light and shades of the televised scene and are thus

capable of amplification and transmission in the ordinary’

manner.

The Electron Multiplier

The anode aperture of the image dissector must be
small for reasons outlined at the end of article 1. The
smaller it is the better from the point of view of over-
coming aperture distortion, but below a certain size a
difficulty is encountered in that hardly sufficient electrons
manage to get through to the collector plate to set up
large voltage variations across R. Higg amplification
after this stage serves little purpose as ordinary valve
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Fig. 9.—A typical electron multiplier used_to" magnify
the normally small output of the Image Dissector,

noise generally swanmps’ the little signal there is. This
difficulty is overcome by using a system of electron
multiplication based on secondary emission, in order to
increase to a practical amount the number of electrons
developed by the dissector.

A typical form of electron multiplier is shown in Fig. 9
being built directly into the scanning tube. Here two
plates are mounted to face one another, their inner
surfaces being coated with a material which will give
out a large number of secondary electrons when subjected
to primary bombardinent. (A and A;). Between
these plates is-mounted a tube, or circular anode,
carrying a small positive potential, about go-100 v.
Now an oscillator, generating an R.F. potential at a
frequency in the region of 50 megacycles per second is
connected to the multiplier electrodes A and A; and
is so adjusted that the frequency is sich that a half
cycle occurs in approximately the same time that the
electrons are in transit from A to A;. Electrons passing-
through the anode aperture of the image dissector and
entering the multiplier department at the instant when
the electrode A; is just beginning to run positive are
attracted to it with an increasing velocity and on striking
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Fig. 10.~—The Iconoscope.

it release a large number of secondary electrons. The
oscillator frequency being adjusted so that one half-
cycle corresponds to the electron transit time, thcse
secondary electrons are emitted at exactly the instant
that the electrode A is beginning to move positive with
respect to A; and so they themselves move across to A
where more secondary electrons are released which then
begin to move towards A;. This process goes on at a
great rate and in a few millionths of a second the original
electrons entering the multiplier chamber through the
anode aperture.have multiplied themselves a thousand-
fold. The circular anode collects a large percentage of
these electrons and develops a voltage across a resistance
R (Fig. 9) which is passed on for conventional ampli-
fication. By suitable design and set-up an output is
obtained from this type of electron multiplier that is
proportional to the number of electrons initially passing
through the anode aperture of the dissector, and many
times more great, which is exactly what is required.
Valve noise in the amplifier stages do not now swamp
the signal.

There are several varieties of electronic multipliers in
existance, some of which do not require an oscillator,
though basically their operating principle is similar toe
that of the one outlined above.

»

The Iconoscope

The Iconoscope, developed by Zworykin, is the basis
of the modern television scanning camera. A simple
diagram of the device is shown in Fig. 10, where it will
be seen to consist essentially of a large exhausted bulb
containing a cathode and focusing electrode (as in a
cathode-ray tube) and a mosaic screen built up of isolated
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photo-electric globules on an insulating glass or mica
base. This latter component is of first importance to the
efficient working of the iconoscope as a whole and
special precautions-must be observed in its manufacture.

he insulating base is covered with minute globules of
photo-electric’ material, each globule being carefully
msulated from its neighbours. They are not externally
tonnected to anything, but each of them forms a very

small condenser. in conjunction with a metal plate which -

is mounted close against the other surface of the insulating
base. It is upon this condenser principle that the
working of.the instrument depends.

By a system of lenses the image of the scene to be
televised is focused sharply on to the mosaic plate.
Under this condition each globule emits electrons from
its sutface according to the amount of light affecting it,
and so each globule becomes positively charged with
respect to the back plate, this charge building up to a
value proportional to the light intensity creating it.
A stream’”of electrons is now directed on to the mosaic
screen from the heated cathode, being focused to a
fine spot by means of the focusing anpde, C.R. tube
principle. This stream of electrons is caused to.scan
the mosaic plate by means of vertical and horizontal
deflecting fields actuated by saw-toothed waveforms of
the variety used for the image dissector - previously
described, thus covering the mosaic area by a series of
parallel horizqntal paths that are spaced by an amount
equal to the diameter of the electron beam spot.

As the cathoderay beam scans across the
globules in turn the negative charge that has been lost
by each of them as a result of photo-electric emission is.
replaced by the electrons carried in the beam ; thus is
each tiny globular condenser discharged by the cathode
ray. As each discharge occurs a current flows through
the resistance R (Fig. 10) equal to the charge built up
upon each particular globule and consequently pro-
portional to the illumination upon each particular
globule. Thus there is developed across R a voltage
which is varying in accordance with the light intensity
of each strip of the image as it is scanned. _ This varving
voltage can now be amplified and transmitted as the
television signal.

The iconoscope has an advantage over the -image
dissector in that electron multiplication is not necessary.

The current passing through R during each globular
discharge is comparatively large because the number
of electrons moved round the circuit.is equal to the
total number emitted photo-electrically by a globule

‘since the previous scanning. If the picture area is scanned

completely 25 times per second, then the whole of the
photo-electric emission of a globule over a period of at

 least 1/25th of a second is utilised, instead of only the
~ emission during the very small instant of actual scanning.

Leakage between globules and other factors modify this
argument slightly, but the output from the iconoscope is
very much greater than that from the image dissector
not employing electron miultiplication.

Cathode-ray Tubes ¥

The design and principle oficathode-ray tubes have
been discussed at some length in fairly recent issues of
PracTICAL WIRELESS, therefore it is not proposed to
go deeply into the subject here. Needless to say, future
television receivers will depend almost exclusively upon
the cathode-ray tube as the reproducer of the transmitted
images. The light spot which is focused on to the
fluorescent screen is varied in intensity by the magnitude
of the received signals, at the same time that it is caused
to scan the surface of the screen in a series of lines and
frames after the manner of scanning already discussed.
Both electrostatic and magnetic scanning i5 employed,
saw-toothed waveforms produéing the necessary move-
ments. The deflecting waves at the receiver are
synchronised exactly with those at the transmitter by
methods to be described later, and so the position of
the cathode spot on the screen of the receiver tube is
always in the same relative position-as the picture
clement being scanned at the transmitting camera.
Thus the result is an exact replica of the scene being
televised.

Cathode-ray tubes used in television receivers are just
the same as those used in oscilloscopes and the like,
though they are generally larger and -operate at much
higher voltages. The fluorescent screen generally has
a light persistence (after glow) that is just less than
the time taken to scan one framé of the picture. This
gives the best compromise between flicker and blur due
t0 excessive persistence.

(To be continued.)

’ NOTES ON NEWS

London-Athens Wireless Circuit Reopened
T HE London to Athens and London to Paris wireless
circuits have been reopened for Press traffic only,
according to a recent announcemeht by- Cable and
Wireless. The circuit to Athens had been closed since
1941, 1

" The New Spy”

B THE New Spy ” broadcast on December 1st, was
) a dramatisation of the work of the Intelligence
Service written by Donald Stokes and based on his book,
“Men. Behind Victory.” It brought out in many
different ways the risks run by the men and women
of the Intelligence Service and also showed clearly how
easily enemy agents are able to assimilate material for
reports to their homeland from the slightest fragments
of talk let drop by unthinking citizens. L

* The New Spy ' is the second in a series of broadcasts
based on “ Men Behind Victory.” The first, ** Immortal
Mission,” the story of the * Liberty * ships, was broad-
cast‘on September 15th.

" Big Ben”
THE chimgs of Big Ben heard over the radio iramedi-
ately evoke memories of London to exiles abroad,
for to all of them Big Ben means PBritain, and more
particularly London, bringifig the capital to mind as

‘o other sound can, In the years of war, Big Ben has

become much more than this; it has been the voice of
freedom to many millions of people in occupied countries,

The history of this big clock, the most famous,
though not the largest in the world, was told in a broad-
cast on December 19th. Many new facts about it were
brought to light; listeners heard why it is called Big
Ben, and such intimate details of its private life as how
it is regnlated, when it stopped, how the sound of its
chimes are broadcast, and many other details of great
interest to those people—and their number is legion—
to whom the voice of Big Ben is the voice of London
and of the British Empire.

Don't Send Your Scripts

SOME time in the New Year, in ““ Monday Night at

Eight,” the B.B.C. Variety Department hopes to
stage a weekly competition with a money prize. This
contest, which will be announced at the microphone,
will take the form of a request to script writers to submit

. a four-minute sketch to suit the style and personality of

some particular broadcaster whose name will be given
at the time. The prize-winning sketch, if suitable, will
be played by the star artist in “ Monday Night at
Eight.”

That is the scheme, but details are by no meanssettled.
In the meantime please do not send seripts in connection

with this competition until an official announcement is
made.



100 PRACTICAL WIRELESS February, 1945 -

Direct Disc Recording—4
(Continued from page 59, January issue)

N the previous article-ive saw that the groove size out, or outside™to in, is that the swarf should throw off in
relative to the “land ” should be of the order of a strong clean thread as already explained.

60/40 for a standard type of 96-100 grooves per inch Some form of measuring must be undertaken to,
with no modulation. This condition allows of the use ascertain that the cut is of the required depth. Some,
of an amplitude of cut giving a good signal to noise ratio, writers suggest the use of a micrometer with which to;
at the same time leaving an ample margin of safety measure the thread removed, giving a measure of the’

between grooves and giving a reasonable playing time. depth= It should be obvious that this method is quite’
A 8 Direction
; of Disc

Thread

Fig. 1.—A, a good curting edge and the resulting clean
cut. B, a dulled cutting edge and the poor resulting
groove.

Fig. 2.—Left, the correct angle of stylus face. Right,
the slight bias sometines used to throw thread 1o centre.

The depth of cut should be of the order of 0.0025ins.
and the radius at the bottom of the groove o0.0015 to
0.0025ins., while the wall angle should be of the order
of 88-g0 deg., depending, of course, upon particular
type of stylus used.

1f the stylus is insepted in the cutter head correctly
and assuming that all other adjustments are correct,
the swarf removed when cutting should come off in a
straight, bright, thread, about the thickness of a coarse
humnag hair. It will curl up slightly at the back of the
guttinig. stylus and throw off towards the centre of the
disc, lying some two or three grooves ahead, or behind
as the casc may be, of that being cut, and depending
to a great extent on how great is the electrostatic
charge of the disc. 1f antistatic dope is being used, or
if a gelatine-coated disc is being used such as the
“ Simplat,” then no trouble will be experienced with
the swarf sticking at all, it will throw off some 2ins.
towards the centrc and may be safely left to pile up
for. about 15 seconds, when it can be lightly brushed to
the centre with a camel-hair brush, and allowed to form
again, the operation being repeated several times during
- the cutting of the disc.

The great point to watch, whether cutting inside to

Fig. 3.—Left, stecl cutter, showing sharp ip. Centre, sapphire_ showing rounded tip.  Right, side view of steel
cutter, showing highly polished sharp tip.

g E—
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unreliable, as the thread removed will have three faces,
none of which is the same, even though the {wo walls
Qshould, strictly speaking, be equal; and it will hardly
be possible to be sure that onc is measuring the distance
;fxom the top of the thread to that part which corresponds
to the bottom of the groove.

The more usual and correct method is to use a
-microscope of at least 60 magunifications and to make
.certain that it is held in the same position and at the
same angle cach time comparisons are madc. With this
examine the groove, making sure that the correct
- groove width of 60/40 has been obtained. A microscope
ywith hair lines fitted at a distance of 0.006ins. will make
this quite simple. y
"~ Under these conditions the depth of cut will be
correct, always providing, of course, that a perfect
stylus has been used . for the cut. This point will also
be checlked by an examination of the groove walls and
bottom.

Before going on to discuss the actual stylus, one or
two examples of incorrect cutting might be given to
indicate how important it is to have this operation
corrcct before even attempting to make a recording.
For obvious reasons it is impossible to give all type.of
faults to be met with, just as in the following examples
it would be incorrect to say that any one fault is always
due to cause mentioned and no other, or combination
of others. LR

If the thread breaks into pieces, looking dry and
brittle, or if it comes away *‘ kinky,” then the cutting
stylus is a * dud ” or the angle is incorrect. A dull grey
appearance of the thread, with a rough surface noise on
playback usually indicates a dull stylus; whilst a
crumbling swarf indicates a badly worn stylus, the
cut being useless. h: i

1t is usually safe to say that the quieter‘the cut the
quicter the playback, although there are occasions when
a high-pitched whistle on cutting appears to have no
effcct on the playback. On examination of the groove
it will be found that the bottom is a mass of minute
serrations, due probably to the fact that the playback
needle docs not reach the bottom of the groove, or that
if it" does the playback "equipment is not capable of
producing such a high frequency whistle, or is attcnuated
in the high frequency end.

A high-pitched whistle usually indicates an incorrect
-cutting angle, with sometimes a dull stvius fo accentuate
it. We, of course, assuine that the blank in use is beyond
veproach. '

The Stylus :

The stylus is to the disc as -the cutting tool on a lathe
is to the material being cut. Upon both of them depends
the whole question of a good or a bad job. Only the

" best should be used, which in the long run will prove the
cheapest, even though not in first cost.

There are two main types in common use—the
sapphire, used by the professional recordist, and those
seekingl: the best possible results; and the steel in its
several forns, for general use. The rcader must not,
however, think that first-class results cannot be obtained
;with a stecl cutter, they can and very often are. Indeed,
for many applications they are to be preferred to the
sapphire, particularly where the operator is not an
expert, or for certain classes of mobile recording where
the' ehances of cutter head jwnping are inet with. In
all cases the shape, size and general adjustments must
be correct before even the.perfect stylus will produce
good results.

Let us deal with the steel cutter first. There are
-several types produced with varving cutting edges
and shapes to suit different types of cutter heads. The
most common is the straight-shanked type with a
V cutting-edge, which should cut out a V-shaped wedge
as shown in Fig-1. It will be obvious that as the cutter
15 used considerable heat is generated due to the friction
developed in cutting into the material, and that in the
course of time the cutting edge will become dulled,
until eventually a radius will be devcloped similar to
that shown in Fig. 1 B, and -instead of cutting a clean”

groove will tend to ““ gouge ”’ out the material. A rough
spot will be formed on each side of the cutter at the
point where it enters the coating material, which on
playback will show up as baekground noise.

The best steel cutter must, therefore, be of .a high-
grade hardened composition with a highly polished
cutting edge. Before the war the author imported a
Swiss-made cutter which put all other makes to shame,
However, 4. very great improvement has been made in
the making of steel cutters in this country and it is
now possible to purchase really first-grade cutters at a
reasonable price. It is only fair, however, to the reader
to warn him that there are cheap and badly finished
cutters on the market which he should avoid at all
costs. It is important that each cutter in a batch should
be consistent in finish, as there is nothing more annoying
than to have to “set up” each time a new cutter is
fitted, except of course for the usual check cut for correct
angle and depth. This consistency can be obtained,
as it is the author’s experience that in a batch of 50 stcel
cutters used in the past few weeks only two were put on
one side as doubtfuf One of these was rejected owing to
the flat on the shank being out of true and thus throwing
the cutter at an angle. This flat is put on the shank in
order to facilitate the correct insertion of the cutter
into the chuck holding it. The fixing screw then has a
flat surface to grip on instead of the round shank, and
is thus better able to hold the cutter in position, also,

.of course, the cutter is almost certain to be inscrted and

held at the right aiigle.

Whilst mentioning this point it wvould be as well to
mention the habit of some recordists to insert the cutter
with a slight bias towards the centre of the disc, instead
of being at right angles to the groove being cut. (See
Fig. 2,) Thisis not a good habit as it must naturally
make for an unequal groove, which, if carried too far
will distort the groove and completély spoil the cut.
The excuse for using this method is that it helps to throw
the swarf towards the centre; up to a point it does,
but it is usually quite unnecessary as the curling of the
thread at the back of the cutter, already mentioned, is
quitc sufficient to assist the natural tendency of the
thread to throw inwards. Thc cutter should be inserted
so that the face (that is the part which meets the disc)
is at right angles to the centre line of the groove which
is being cut. If it is necessary to help the swarf to throw
to the centre it is mnuch better to set the wholescutter
head so that the cutting stylus is just slightly dhead of
a line drawn from the centre of the disc to the outer
edge. This problem will be more fully discussed when
we come to setting up the actual cutting mechanism.

A well-made steel cutter with a. high polish is capable
of producing really first-class work, with a resulting
background on playback that leaves little to be desired.
The price of the steel cutter is low when compared with
thc sapphire, or the other types of cutters such as
Stellite, but of course the life is much shorter. The table
indicates the approximate prices and expected life of
the various classes of cutting stylii.

Whilst it is not considered good practice to use.a steel
cutter for more than onc single xzin. disc if a * master ”
is being recarded for subsequent pressings, it is possible
to cut two or three sides before wear becomes apparent.
Each stylug will vary to a certain extent and it is quite
possible for one to become dull in the middle of a disc,
with an immediate increase in surface noise, so that
it is well worth while making a rule never to use a steel
cutter for-more than two full r2in. sides at 78 r.p.m.
or pne side at 334 r.p.m. even if it appears to have a
good cutting edge.

One other non-jewel type is coming more into favour,
especially for the broadcast transcription discs, that is
Stellite, a metal alloy which is.very hard indeed, and
also expensive. It is usual to have a brass or duralumin-
ium shank with a tip of Stellite, which can be resharpened
several times. It is not possible to obtain quite such a
highly polished cutting edge as with a sapphire, or as
with a normal steel, but the life is much longer than
the latter type and due to its great hardness it is less
likely to be dulled whilst cutting than the steel, and
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thus lends itself to the long playing transcription discs
rather better. It is also possible to manufacture this
type with a slightly rounded tip, which has cerfain
advantages to be. discussed later.

Without question the stylus par - excellence is the
sapphire, ecither the natural gem, or the synthetic,
usually the latter. It is capable of giving the quietest
cut of any type, has the longest life of any, and can
be resharpened some half-dozen or more times. It is
more costly than other types in its initial cost, but
the cost per disc is cven less than the usual steel type,
providing, of course, that it is not damaged before the
end of its useful and normal life. This is the only point
against its general use; bad handling such as being

on to a screen upon which is a card marked with the
exact outline of the corrsctly shaped sapphire; should
the sample not quite come -up to the required standard
it is returned to the lapping wheel, but if it is considered
correct it is -passed on to another operator whose iob
it is to round off the tip to the required radius of 0. coz5in.
or whatever figure has been decided upon for the par-
ticular production. The shadowgraph is again used to
ensure that this rounding-off process is correctly carried
out. Finally, the finished sapphire is set into its duralu-
minium holder with a high-grade shellac. A very smail
circular heating coil, or elenient, held in a handle the
shape of a pair of pliers is fitted over the end of the
holder ; the sapphire, held with tweezers, is inserted

Jowered on to the disc too quickly, will chip it owing into the cavity already made in the holder and which

to its brittleness, so that only those persons fully trained
in the art should be allowed to use sapphires. . For
the home user one or two spoilt sapphires will either

is filled with “shellac.” The heat liquefies the shellac
during the insertion of the sapphire and is then taken
off, when the hardened shellac firmly holds the stylus.

cure * ham handedness ”’ once and for all, or will indicate This operation has to be carefully carried out as, of

the need for sticking to steel cutters. Photomicrographs
of steel and. sapphire cutters and their cutting edgcs,
etc., are shown in Fig. 3.

The finish of the modern sapphire cutting stylus is a
work of art and although by no means the * mumbo
jumbo ” that a lot of people would have us believe
before the war, it “does call for really skilled operators

Included Angle

/»\\ : ’
Y >

Below,
Right, side view of

Fig. 4.—A steel cutter and a sapphire cutter.

sapphire, showing angles of heel.
sapphire.

to produce a perfectly finished article. It may be of
interest to readers to be given some idea as to how
this is accomplished on a semi-mass production principle.

Sapphire blanks arc first ground down to the correct
size and rough shape in special machines, using diamond
dust and some form of lubricant such as Vaseline. The
blank, now the correct size and shape, except, of course,
for the actual cutting edge, etc., is handed over to the
skilled operators who fit it into a specially made chuck ;
this chuck is then held by hand against a guide bar which
ensures that the sapphire is always at the required angle
whilst being ‘‘ lapped.” This lapping is done on copper
and satinwood wheels, the sapphire blank being held
up against the side of the wheel which is revolving at
high speed, and which is smearcd with, first, a coarse
diamond dust, and finally a finer grade of diamond dust,
with a lubricant of Vaseline on the satinwood wheel.
Giadually the cutting edge takes shape and the faces
are polished np until the final desired shape is procured
when the sapphire, still in its chuck, is put under a

course, the sapphire must be inserted in the correct
relationship to the flat on the holder and must be
perfectly straight.

The author has frequently been asked why a diamond
cutter is not used, on the assumption that as it is the
hardest jewel it would give best results with the longest
life. No diamond is capable of taking such a high polish
as a' sapphire, which is polished with diamond dust,

All types of stylii have varying frequency response,
as also' to a lesser degree-will any two of the same type.
The angle of the “ heel ”’ affects this frequency response
to some degree and varies with each type of cutter,
being dependent upon the amount of support which
the cutting edge requires, which again will be dependent
upon the type and strength of the material of which the
cutter is made. )

This backing up of the cutting edge, or heel, has
apother function,. which is to conduct away from the
cutting edge the heat gencrated in cutting due to the
friction set up, which is quite copsiderable, especially
at the higher speeds on the outer parts of the disc, of
the order of 200 or more feet per minute at 78 r.p.m.

Figs. 3a and 4b show the shape and sizes of typical
steel and sapphire cutters with the included angle which
will affect the wall angle of the groesve cut, and which
must be taken into consideration when designing the
‘ perfect ” playback ngedle or stylus.

ng;?ugf C‘ost, each | Life Remarks
L = ! Thrown out at |
Steel ' = 3d. to 1s. 13 minutes %ot lifer. 1
Steel alloy | 3s. 6d. to bs. s Can be re-
) 2 hours sharpened.
Sapphire, | z¢ g4, to Can be re-
usual s . 4-6 hours :
synthetic 12s. 6d. sharpened.
Natural AT = Can be re-
e £1 upwards | 810 hours S,

The above figures should be treated on a comparative
basis rather than a definitc statement of fact, although
they are in all cases a minimun, and arc naturally
subject to quile large variations. Prices are pre-war

shadowgraph projector and an enlarged image projected -basis for good quality manufactures.
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Short-wave Radio—6

A Good 4-valver. Ganging Difficulties.

Detector.
-

CREW the pre-set condenser half home, and adjust
the switch to the untuned position, and then
‘proceed to tune the receiver in the normal manner,

(There will be no need to'touch the tuning condenser on
the H.F. unit at this stage.) For test urposes select
transmissions normally received, and it should be found
that the reaction circuit will be more “lively ”” owing
to the reduction in damping. Trying each coil in turn,
adjust the new aerial series condenser and the one in
the receiver (if such is fifted) until the best all-round
results, ie., selectivity and volume, arc obtained.
Leaving those condenser settings as they now are,
repeat reception tests on all bands, but when a trans-
muission is tuned-inswitch the H.F. unit over to tuned,”
and, after making sure that a suitable coil is in the
H.F. coil holder, tune the unit by carefully adjusting its
tuning condenser. Selectivity should be improved and
reaction may have to be eased off a shade. If the signal
is too powerful for the detector correct by using the
H.F. volume control, which, so far, should have been at
its. maximum setting. When changing the coil in the
receiver do not forget to also fit a suitable coil, one
having the same frequency coverage in the H.F. unit,
The circuit as it now stands constitutes what can
be described as a highly satisfactory ‘“straight”’
arrangement, capable of giving good all-round results.
If so desired, there is no reason why the three
separate circuit sections, ie., the H.F. stage, the
detector and the L.F. or output stage, should not be
amembled on a baseboard or chassis common to all
instead ofin.tividual units. If this procedure is adopted
it will be wise fo pay attention to the location of the
H.F. stage with respect to the detcctor, to avoid long

= o

Points to Watch when Using an HF. Pentode as a
Suitable Reaction Circuits.

(Concluded from page 50, January issue)

By 2CHW

leads and, at the same time, to avoid getting the
components (chiefly the two coils) too close together,
otherwise interaction may take place, and thus produce
instability. Careful placing of the parts and/or wise use
of screening will, liowever, remove any cause of trouble,
but do not fix any screening which may be used too
close to either of the cofls. Keep the metal, at least,
a distance away from the coil(s) equal to half or three.
quarters the diameter of the coil former.

As mentioned before, there is a limit to the amount-

of L.F. amplification for satisfactory response bearing
in mind ‘the great’ necessify of securing a reasonable
signal-to-noise ratio, and it is for this reason that only
onc stage of L.F. has been incorporated. There are,
however, times and conditions when a slight signal
boost would be an advantage. When a transmission is
coming in well, and when atmospherics are at a low
level, an extra L.F. stage will enable a loudspeaker to
be used in place of headphones ; therefore, a 4-valve
line-up is well worth considering, providing the circuit
is such that the extra L.F. stage can be cut if so desired.

A 4-valve Circuit

A typical arrangement is shown in Fig. 1, where it
will be seen that all the features of the first three valves
already described have been incorporated, thus allowing
the additional stage to be added with the minimum of
alteration. The one exception is that the third valve,
which was an L.F. pentode, is replaced by a triode of
the L.F. type, and the pentode moved along to take up
its position in the new output circuit. It should also be
noted that the S.W. H.F.C.,, which was in series with
the H.T. feed to the anode resistor of the detector, has

Al +2
—0

RRd—20,0000. & 1 3 i

—0
H.T+1

-
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Fig. 1.—~4 suitable 4-valve circuit, the first_three stages being those already described. This combination is capable
B of giving good all-round results.

Tobig



104 PRACTICAL

WIRELESS February, 1945

been removed, and in its place the decoupling resistor Rd
has been connected, together with a suitable by-pass
condenser.  Grid-stoppers are included in the grid
circuits of Vg and V4, and further anode decoupling
embodied in the anode circuit of V3. These little items
are very essential to ensurc complete stability,
particularly if an H.T. eliminator is used. Across the
grid circuit of V4 is connected m potentiometer having

Fig. 2.—Skeleton circuit showing how an H.F. pentode

‘is used as a detector. 4

a value in the region of o.25 megohms to act as a final
volume control when all the valves are in use. When the
’phones are being used, i.e., from the output of the
third valve, adequate volume control can be obfained
by careful manipulation of the H.F. volume control and
the reaction condenser. For the coupling between
V3 and V4 an L.F. transformer is shown, as this allows
the L.F.valve in V3 position to receive a greater anode
voltage than would be the case if R.C. coupling were
employed, and, af the same time, the primary of the
transformer forms quite an effective L.F. choke to
allow a choke-filter output circuit to be obtained for
the ’phones. The ratio of the transformer should not
be too high ; one having a ratio of 3: 1 will be ample.
Should L.F. instability in the form of  motor-boating 2
talke place malse quite sure that the decoupling condensers
are satisfactorv, and try reversing the connections to
either the primary or secondary of the L.F. transformer.

Ganging = " )

While the ganging of the tuning condensers in a two
or more tuned circuit recciver siinplifies tuning
considerably, and while it is more or less quite a simple
matter to take advantage of such methods in a normal
dual range receiver, it is not so easy when dealing with
the frequencies embraced by the usual S.\W. band.
Whereas, on the medium or long waves a slight difference
in capacity of the individual sections of a ganged
condenser can be tolerated, the same variation between
the tuning of fwo circuits in a S.\W. receiver would be
very detrimental for the reasons-explained in the first
articles of this series. This means, therefore, that the
tuned circuits must be accurately matched or balanced,
and, bearing in mind the capacity which can be produced
by wiring, ete., considerable care must be takew in the
selection of components and_their layout. In any two
coils having the same rating as regards frequency
coverage with a given tuning capacity, it is highly
probable that the total capacity across each, when they
are wired in a circuit, will not be identical. Many
designs make use of small low-loss pre-set condensers
or trimmers connected across the tuned winding and
fixed to the coil formers. With these it is possible to
secure & very close matching as thetotal capacity across

cach circuit can be adjusted to a value common to all.
Should it be a matter of reducing the capacity of one
coil in particular; rather than increase it to the pre-
determined matching value, it is possible to make
ininute adjustments by increasing the spacing between
two of the adjacent turns on the coil, but this is
sometimes awkward if slotted formers are used. }
With the g-valver shown in Fig. x the tuning of the
aerial circuit will not be as critical as that of the H.F.
coupling; thercfore, if preliminary tests {with the
band-spreader disconnected) prove that the two main
tuning condensers keep reasonably well in step over all
ranges, or that there is a fairly. consistent difference in
their settings, they could be ganged, any differences
being corrected by adding across the condenser having
the higher ‘reading, or across the coils used in that
eircuit, a2 small trimmer condenser which can then be
adjusted until the higher reading component has to have
its dial reading reduced to that of the other condenser.
It would be advisable to At band-spreaders to both
“tank’’ or band-seiting condensers, but, unless one is
prepared to go to extra fine limits to obtain perfect
matching, I suggest that it would be best to arrange

‘the band-sprcatlers as separate individual controls,

thus allowing them to take care of any slight variations
in the tuning of the two ganged circuits.

An alternative arrangement, and one which is quite
widely used, is to gang band-setters, and also gang
band-sprcaders, after, of course, the necessary steps
have been taken to ensure accurate matching, and
then employ a very low capacity trimmer across one’
circuit, to engble final adjustments to be made. The
trimmer, in this case, takes the form of a small single
moviug vane - {two fixed) type of variable condenser,
and it is mounted as a pancl control.

Making Use of the H.F. Switch

For those who do not wish to go to the trouble of
carrying out the work involved for ganged circuits, the
tuned-untuned switching arrangement incorporated in
the H.F. stage will prove of great help in simplifying
matters. For example, if the switch is set to the ‘“un-
tuned " position, ong will be solely concerned with the
band-setter and band-spreader across the H.F. coupling,
so far as tuning the receiver. When the desired trans-
nission has been tuned in, the switch can then be
thrown over to its ‘tuned’ position and the aerial
circuit tuned in the pormal manner.

:

v

HT+

Fig. 3.—In this arrangement the -reaction capacity 1s
fixed, control being obtained by varying screzen wvoltage.

(Continued on page 107)
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TO MEET THE

OU “may think it’s not
@very important to know

whether a golf ball loses
its shape when struck by a club.
But it’s a short step from golf balls to bullets,
Small arms experts can obviously design better
weapons and more effective ammunition if
they can get photographic evidence ‘to prove
their theories.
Today photographs of flying bullets chewing their
way through obstructions are simple routine—
thanks to electronics. Whereas
high-speed photography formerly :
was limited by shutter design, H

. . electronie magic
shows distorted shape
at moment of impact.

TRADE MARK s

\eapacilors

-ELECTRONIC AGE

w5 I ot vonndl/

today the camera shutter plays
quite-a minor role. Instead, the
photograph is taken by an elec-
“trical discharge of exceptional

‘intensity and incredibly short duration (1/100,000

sec. is”usual) built up and released through a
bank of capacitors. 3

Naturally, as manufacturers of all types of
capacitors, we are keenly interested in every

" form of electronic engineering. Our Research

Staff are continually develop\'ng new types to
meet unusual requirements—we
invite you to make use of their
experience,

—ee

A. H. HUNT LTD - LONDON - §-W-x8 - ESTABLISHED 1901
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Mining. All subjects

Mining. Electrical Engin-
eerimg

Motor Engineering

Motor Trade E

Municipal and Courity

Engineers
Naval Architecture
Novel Writing
Pattern Making
Play Writing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Encineering
Pumps and Pumping
Machinery
Radio Communication
Radio Service Engincering
R.A.F. Special Courses
Road Making and Main-

Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prellm. E.J.E.B.
Concrete and Struetural
Engineering
Draughtsmanship. All
Branches .
Enginecring. All branches,
bjel and ex

tions
General Education
G.P.0. Eng. Dept.
Heating and Ventflating
Industrial Chemistry
Institute of Housing
Insurance
Journalism
Languages
Mathematics
Matriculation

If you do not see your own requirements above, wrile to us or

tenance
s LS. M.A,
Sanitation
School Attendance Officer
Secretarial Exams.
Sheet Metai Work
Shipbuilding 3
Shorthand (Pitman’'s)
Short-story Writing
Short-wave Radio
Sp g in Publie
Structural Enginecring
Surveying
Teaehers of Handicrafts
Telephony and Telegraphy
Teievision
Transport Inst. Exams.
Viewers, Gaugers, Ipspec-

tors
Weigbts and M’gasures

Welding -

Wireless Telegraphy and
Telephony
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Fig. 4~—Using the screen as an_anode for reaction
feed-back. _Dual control by variable condenser and
. screen potentiometer.

H.F. Pens as Detectors

An H.F. pentode of the ‘‘ straight*’’ tvpe forms a very
efficient leaky-grid detector, and for those who wish to
try one in place of the more usual triode, the following
items will help to avoid the snags which can be en-
countered. : :

To secure a reasonable degrec of amplification when
resistance capacity coupling is used, the load resistance
must be high compared with the impedance of the valve.
For example, with triodes, the load can be four to five
times that of the valves’ impedance, provided other
conditions are satisfactory, With an S.G. and H.F.
pentode, whose impedances are very much greatef than
thiat of a triode, @t is noj feasjble to attempt to secure
the same ratio, as the reskltant high value-of the anode
load:resistor would produce -such a greal drop in the
applied D.C. H.T. Voltage that operating conditions
would be upset.” When considering an S.G. or H.F. pen.

. a satisfactory load, but, at the same time the anode of
the valve must be maintained at a suitable positive
potential with respect to its filament or cathode. The
obvious solution would seem to be to use an L.F. trans-
former whose primary would offer little D.C. resistance.
Unfortunately, however, the inductance of the average
primary is not sufficient bearing in mind the high
impeddnce of the valve, therefore, the best alternative
is to' use an L.F. choke having a very high inductance,
plus a comparatively low D.C. resistance, and make
an L.F. choke coupling. This is identical with resistance
capacity, as regards circuit conmections, with the
exception that thc L.F. choke replaces the anode
resistor. To improve matters, a resistor having a value
in the region of 0.25 megohms can be connected across
the choke.

A suitable choke, i.e., one having an inductance of,
say, 300 H, is likely to be somewhat bulky compared
with the usual run of L.F. transformers, and more so
with respect to R.C. coupling, and this combined with
cost is, I suppose, really responsible for the more general
use of R.C. coupling between an H.F. pen. detector
and its L.F. or output stage.

With R.C. a satisfactory value for the anode load
resistor seems to be in the region of 100,000 ohms'for a
battery operated valve, and slightly higher with onc
of the mains type. This high value makes the reaction
circuit and the value of the screen voltage somewhat
critical, but it is possible to secure most satisfactory
results with a little care. The ovetsall gain is certainly
better than when a triode is used, therefore, in a circuit
of the o-V-r type, a pentode detector has much to
recommend it provided that little extra care is taken.
during initial adjustments. The ‘screen is Dbest fed
through a series resistor from the main H.T. positive
line, and decoupled or by-passed to, carth through a-
fixed condenser having a value of o.5.mfd. to o.1 mifd.
Reaction ! =S

Using the normal type of capacity controlled reaction,

a suitable detector circuit is shown in Fig. 2. An alterna-

tive arrangement ,in which the reaction capacity is fixed,

is shown in Fig. 3, the necessary control being obtained
by varying the voltage applied to the screen. Another
system is really a combination of those shown in Figs.

2 and 3, and it is depigcted by Fig. 4. With this method

the screeti is used as an anode so far as the reaction

circuit is concerned, the amount of feed-baclk being

as'a detector, one is faced with the’ problem of L.F.. controlled by the reaction condenSer and the potentio-
coupling, inasmuch that it is very desirakle to provide meter which also varies the screen voltage.

Theatre Organ Broadcasts

AS from Boxing Day, theatre organ music will once

more be included in Home Service ““ Music While
You Work ”’ prograimmnes. It will be heard at fortnightly
intervals over a period of several months.

Theatre organ nusic was used in the early days of
 Music While You Work,’® but was eventually dis-
contitived as it was found that, particularly in noisy
workshops, it tended to hinder rather than stimulate
production. A 2

Recently a trial was made to test if organ music was
suitable for * Music While You Work.” The manage-
ments of such specfalisced works as Messrs. Hoover,
Ltd., Messts. Rowntree and Co., Ltd., the Bristol Acro-
plane Co., The Spirella Co. of Gt. Britain, Ltd.; Royal
Ordnance Factory, and Messts. J. d.yons and Co.
co-operated . with Wynford Reynolds, organiser of
“ Music While You Work,” the B.B.C. Engineering
Department and H. Robinson Cleaver, the ~theatre
organist.

Test Programme

THE test programme was broadcast ‘‘live’” and
listened to by a special deputation of sound
installation representatives, organists and others. The
factory managemeunts, representing ninety-two thousand
workers, reported on the audibility of the broadcast in

quiet and noisy workshops, the suitability of the items
played and their effect upon the workers.

The result of the experiment was the decision to
broadcast a carefully selected programme of theatre
organ muysic once a fortnight for several months. The
organist to be heard in the first of these programmes on
December 26th was Reginald Porter Brown.

L 4

Mr. H. S. Bennett

R. H. S. BENNETT, M.LLE.E, has joined the
Philco group of companies as telecommunications
manager and technical adviser to the chairman and
managing director. Prior to joining Philco he was
assistant director of the Ministry of Supply, from whom
he obtained hisrelease to take up. the Philco appointment.
Mr. Bennett has had considerable experience in
communications work, From 19rr until 1926 he was
the manager of the Hong Kong telephone system, and
from then until joining the Ministry of Supply he acted
in an advisory capacity to the Telephone and General
Trust Companyv and associated companics. . )
Mr. Bennett will make his headquarters at Donington
House, Norfolk Street, Strand, London, W.C.2, the
head office of the Philco group of-companies. (Please
note that Mr. H. S. Bennett is no relation to Mr. Laurence
D. Bennett, chairman and managing director of the

' Philco group of companies.)
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Standby H.T. Batteries
A WET primary H.T. battery can

be made from old exhausted
dry batterijes, at a very small cost.
If only two or three cells are made
they will be found useful to test the
continuity of coils, etc., with a pair
of headphones.

To make the battery obtain an
exhausted H.T. or pocket-lamp
batterys the older the better.
Separate the cells from each other,
exercising great care to leave a piece
of wire connected to the carbon
electrode of each cell (Fig. 1). Re-
move the old zinc remaining around
the sac or cloth bag, taking care
not to puncturc it; do this to the

Practical Hi

THAT DODGE OF YOURS {

Every Reader of *PRACTICAL WIRE-
LESS ” must have originated some litle
dodge which would interest ofher readers.
‘Why not pass it on to ns P We pay £1.10-0
for the best hint submitted, and for every
other item published om this page we will
pay half-a-guinea. Turn that idea of yours
to account by sending it it to us addressed
to the Editor, ¢ PRACTICAL WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2. Put your
name and address on every item. Please
note that every notion sent m must be
original, Mark envelopes ¢ Practical Hints.”

SPECIAL NOTICE

Al hints must be accompanied by the
coupon cut from page iii of cover.

number of cells which are required to be made. Next,

get a sheet of zinc and cyt it into
and length of the cells, so that when
sack and carbon it fits micely.

according to the thickness of the sac

\

W

=

(A

From old battery
Fig2.
Method of making H.T.

number of zincs as you have
an  equal number of jars t

Fig.l,

some sal-ammoniac and dro
put the sac inside the zinc ?
put the new cell into the jar, pour
till it reaches }in. from the

top of the zinc, and the cell

is” then ready for use. Ta

make it into an H.T. battery L
connect cells in series and
paint.wires which connect
each cell with pitch to
prevent corroding.

I use such a battery on a
three-valve battery set, and
get excellent results.
have also got three cells in
series for testing coils, etc.
The EM.F. of these cells is
about 1.5 volts.—M. O.
Novrax (Blackrock).

2 ——
— ~i

Automatic Cut-out for Use

Zine
electrode

7/

From new shest inc

suit your re
Fix a wire connection to the zinc as in Fig. 2. Obtain
a little into the jars;
it should fit tightly) and

pieces the height
wound around the
The size varies
. Make an equal

Carbon

ERctrolyte

FigJ.
batteries from old dry’ cells.

and: obtain
irenients.

sacs,

water into the jar

Motor Driven Former
Wirg

¥

Lighr Flexlble
Wire

When Unwinding Coils
HE accompanying dia- [ 8
grams illustrate a
device which 1 bhave used
with success for unwinding
transforemrs. I'needed the

e

General arrangement of an automatic cut-out for use when unwinding & coil.

/‘..//‘ 7%

Meral Tray

() - D ) ) S () () B | ) P 1 | e 1

Pylch covered wires

Sheer Bross Tray

starting and stopping until the
bobbin is cleared. k

In practice, I have found that the weight is usuaily
sufficient to clear the wire from the wax or whatever
is retaining it. Obviously, this device is hardly necessary
for the heavier gauge wires.—J. RtEce (London).

Puifey

711 ul
7

nts

wire from an intervalve transformer
for another job, and to prevent the
wire from-breaking whilst unwinding,
I fitted the attachment as shown,
The motor I am using is a 6-volt
windscreen-wiper motor which pro-
vides sufficient speed and power
without any alteration in the gears.
When the wire is caught up on
the bobbin by wax, etc., the motor
continues to wind in Ehe.wire which

‘y'y,,m.;,\ / Washers

Metol
Cotler

& 8.A
8rass Rod

6 8.4 Nyrs

S N Werghts

End view of the tray. carrying weights
for the automatic cur-out for use when
’ unwinding a coil.

raises the weight, thus breaking
the battery circuit of the motor.
The former on to which the wire is
wound is worm-driven (the worm-
drive Deing inside the motor
housing) and therefore the weight
will not unreel the wire when the
motor  stops. . If there is mno
worm-drive, the motor will keep.
stoppage on the

Trenstormer Bobbin

»

Werghts
(Couge of Wiré . |
Derermines Acrval Welghr)

' Meral Contact Plare .
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0N YOUR

WAVELENGTH

LTHOUGH the Editor informs me that he is dealing
with the matter in his leading article, I want
briefly to record my views on recent broadcasts.

I have expressed mysclf somewhat forcibly in the past
on these breadcasts by novelists and others, and you
know my opinigns. That by Coward, however, exas-
perated me. I know that I can switch off my radio. if
i do not-like a particular item, but on this occasion I
listened to the end. ¢

Quite apart from the portentous and pompous manner
with which Coward delivered his peroration, giving the
impression that he was a very important person, I
disagreed entirely with his views on subjects upon which
he is not qualified to speak, and should not have been
permitted to speak by the B.B.C.

‘I cannot understand why the B.B.C. embarks upon
this policy. If you wish to broadcast about inter-
national politics or unemployment, or any other subject
for that matter,.it seerns to e that you only have to
write a successful novel or a play. This particular
broadcast was specially nauseating to me, having
read Mr. Coward’s own words concerning his joinTng
up in the last war, and his leaving the Army.

There are sufficient numbers of people in the Govern-
ment talking at us, and advising us, even cajoling us,
without novelists and playwrights and those who have
just passed out from some school ¢f economics' con-’
ceitedly telling us what to do,.and what is. wrong with
the world and how to put it right.- It really is expecting
too much of the lstener. .

The Brains Trust .

HE Brains Trust is another - iter™, which irritates
me. Instead -of continuing, as ‘it was presumably

intended to be, as a picce of light entertainment, it has

developed intd a scriows debating society by ineans
of which its members are able to disseminate to an
cnormous world-wide public wrong views on a wide
variety of topics—someé of them highly dingerous
views having a political bias, and decidedly tendentious.
Wherc questions are asked concerning .matters of
fact, time and again these pundits have been wrong.
If you refer to my notes since this feature started you
will find the correct answers to some of the questions
wrongly answered by the Brains Trust.

Joad, I see, recommends that we should abolish privaic
motor-cars from the roads‘in order to prevent accidenaﬂ
Surely Joad should h%lve said, before answering the

;» question, ‘‘ It all depends!” In other words, he should
have inquired of the cause of accidents before en-
deavouring to find a cure. Even philosophers should
tackle causes and not effects. Would Joad abolish fish
as a dict because a few people die of botulism, or basal
metabolism, or ptomaine poisoning > Would he abolish
shaving because people cut their throats with razors,
or disinfectants because people sometimes swallow
it in order to commit suicide—an action which in certain
circufnstances Joad thinks justifiable ?

America tried Joad’s methed by going “ dry

Our MRoll of dderit

Readers on Active Service—Fiftieth List
H, W. S. Reed (Royal Marine, R.N.A.S.,).
T. A. Reid (Gnr., 53rd Airlanding Lt. Regt.).
E. W. Matthews (P.0O., R.N.).
R. Leach (Sgt., R.A.S.C.).
V. Binsted (FIt./Sgt., R.AF.).
R. Coyles (Spr., R.E.).
H. Abbott (L.R.M., R.N.).
F. Challinor (A.C.1, R.AF.).
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effort to cure drunkenness. We all know with what
result. Joad would apparently like us to go back to
parish purnp. times.

The nonsensical character of the questions asked are
typical of the ‘type of listener to whom the Brains
Trust appeals. . Seldom is a question asked concerning
facts. Over 99 per cent. of the questions merely
invite expressions of opinions. I understand that
many thousands of questions are permitted. Who is
responsible for making the selection ? Whoever it is,
it is high-time that someone else was given a turn.
You do not want a trust of erudite people solemnly
debating the reason why a cat buries its excreta, as
once happened. Nor are the members of the Brains
Trust those best qualified to decide how a fly alights
on the ceiling. The reasons for that have been dealt
with in the aeronautical and scientific press years ago,
and as a fact it has been filmed. Not one member of
the Brains Trust gave the correct answer. But there
it is, some members of the puplic are stupid enough to
believe that members of the Brains Trust are able to
answer any questions submitted and thereby lend -point
to Carlisle’s famous phrase—Forty millions—mostly
fools, or Barnham’s famous dictum, a fool is born

every minute, b
Purging the Augean Stable
HERE ate, I know, many thousands of people who

like dilettante drawing-room conversation of a
light, but unenlightening, tergiversatory nature. I
am one of those who do not. May I hope that in view
of the criticism of recent broadcasts the B.B.C. purges
the Augean stable and devotes less time to the broad-
casting of views which are of no greater value than those
of the man in the street.

I know that if some of the broadcasts which I have
criticised were stopped the B.B.C. would receive requests
for their continuation. I do not suggest that a claque
exists, but the B.B.C. should remember that few peeple
take the trouble to write letters of criticism, compared
with those who write letters of praise. They are therefore
likely to obtain an unbalanced view of the popularity
or otherwise of a particular broadcast, and I for one
do not believe: that they have devised any system
which can accurately guide them in that respect.

DEDICATED TO THE B.B.C. POETRY DEPARTMENT -

‘“ Ah! waley waley waley woe.”

(Though what this means we do not know)
Thlls bards at B.B.C. delight

To mouth such gibberish in the Mike.

In holow accents, provocative of jeers,

They strive to tap the listeners’ tears.
Emotion torn to tatters and to rags,
Verbosely practised till allinterest flags.

The Voice rants on, its meaniag all unknown,
Until insanity nigh claims us for its own.

Our low-brow brains in shrinking horror quake ;

o We cry ** Shut up, switch off, for Heaven’s sake,”

And most of us, without the slightest do: %,
Just ask ourselves, ** What was that all 'ga at ?

Or are we wrong ? Is culture’s first demand

A spate of words which none can understand ?

The open sesame to bright undying fame,

For “* blue-eye .’ poets, however halt and lame ?

Whose vague obscurity, as genius is rated.

And ranked with Brains Trust, likewise over-rated

Just cause have we at both of them to scoff,

And exexcise our right to switch them off.

Avaunt, ye long-haired poets

With rolling eyes all glistening, . . -

Silence your turgid spate, for'few indeed stay listening.
““ Torcm.”
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A 2-valve All-dry

Receiver

For Battery Opetration

'HIS receiver was designed to meet the
need for a small inexpensive set for
battery operation, having a low current

drain and yet giving good loudspeaker recep-
tion on the Home and Torces programmes.
It was not designed primarily as a portable,
although its small sizc makes it easily trans-
portable from place to place ; it will pack into
the corner of an average-sized suit-case. The
set will operate on a full-size indoor or throw-
out aerial quite well, while the addition of an
earth gives improved reception, of course. A -
single dry battery only is required for operation -.=
—this supplies 9o volts H.T. and 1.4 volts

L.T. Grid bias is automatic. The controls are

tuning, reaction and volume, and a ’'phone jack
is provided for listening to weaker stations on head-
phones. Alternative aérial inputs are available for
different size aerials. The whole cabinet and panel
consists of 3-ply wood.

It was decided to. design the circuit around valves
with 1.4 volt filaments so that they could be operated
entirely from dry batteries and avoid the use of a clumsy
accumulator. The rather unusual circuit employed is

February, 1945
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Sketch of finished receiver.

partly the result of the valves which were available when
the receiver was-designed. The first choice for the

detector valve was a 1N35, but this type was not obtain-

able, and so a circuit was designed around a 1A7. The
triode section of a 1H3 did not appear to be very suitable
for a detector, having a very high impedance, which
would result in reaction being difhicult to obtain. The
1A7 is a pentagrid frequency changer, and the oscillator

section could be used alone with the signal grid (G4).
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earthed, the A.F. output being taken from the main
anode, but in the circuit described full use of the valve
is made and G4 is used. The circuit is shown in Fig. 1.

A Hartley circuit was used for the detector section of
the 1Ay, employing a tapped coil. This was found to
be the most satisfactory circuit for giving good réaction
over the whole tuning range. The only critical com-
ponent in the cirenit is R2, connecting Gr to Gy of the
1A7, and it should be of the value specified, 100,000
ohms. It was found that if -G1 was connected to Gs
directly, the valve would not oscillate and no signals

- were obtained, whileif R2 was very high, e.g., 1 megohm,

L.F. oscillation occurred. 100,000 ohms was found to be
the best optimum value. If Rz is decreased to 50,000
ohms, the reaction is not very strong, and if increased
above about 400,000 ohms, instability and L.F. oscilla-

tion setin. The oscillator section of the frequency changer
acts as_a regenerative detector, while the application
of the L.F. component of the signal to G4, the signal
grid, via Rz, results in the rest of the valve acting as a
screen-grid L.F. amplifier. The L.F. signal is taken from
the main anode. It is not possible to apply any L.F:
voltage from the oscillator anode, Gz, to G1 either hy
transformer or resistance-capacity coupling, as there is
sufficient inter-electrode capacity to cause-feed-back in
such circuits. The resistor R3, of 10,000 ohms, serves the
purpose of an H.F. choke.

Another unusual feature of the circuit is in the
transformer coupling to the output valve. While only a

. small parallel-feed transformer is used, direct feed to

Vi is employed, with current passing through the,
primary winding. Normally this would not be advisable,:
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Fig. 4.—The cabinet.

as saturation of the small iron core of the. transformer by
the direct current would result in distorted reproduction.
However, the rated anode current of the rAy at go volts
is only 0.5 mA,-and this is quite insufficient to affect. the
transformer. The component used only liad -three
terntinal wires and so it was not possible to separate
the two windings—hence a blocking condenser of o.1
mid. was inserted at C7. The grid biasis applied through
the volume control. The volume control is quite a
necessary feature even on such a small recciver, especially
“hen listening with headphones.

Grid bias for the 1C5 is obtained automatically by the
resistor Rs, of 1,000 chms, which.is by-passed by a high
capacity electrolytic condenser C8. The amode circuit
of the output valve contains a ’phone-jack which cuts
olit the speaker when in use.

Constructional Details

The pancl and cabinet were made entirely of 3-ply
wood, which was quite Strong enough for the purpose,
although a paxolin panel could be used if preferred.
The panel is-12in. X Gin., and the whole assembly is
mounted dircctly on it, no baseboard or chassis being
used. A very compact layvout is thus obtained and a

little care is requirgd in the wiring up due to the close
spacing of components. The drilling diagram of the
panel and the dimensions of the cabinet are shown in
Figs. 2 and 4. In the construction of the cabinet, the
corner pieces were glued before being fixed in position
.with small wood natls. The use of glue as well as nails
gives extra strength to the finished article. When the
.construction of the cabinet and the drilling of the panel
were completed, both were given a coat of dark stain.
When this was dry, the outside of the panel and cabinet
werc) painted with black enamel {or lacquer could be
used). '

All the main components were assembled on the panel
before wiring was commenced. The assembly of com-
oncnts and the wiring diagram are shown in Fig. 3.
‘Beforc continuing with the constructional details, a
‘list of companents required would be appropriate at this
stage. This is given on page 113.

The coil used in the receiver was a commercial product,
but a honie-made coil could easily be made and would
be.quite satisfactory. The coil former can be of paxolin
or drv cardboard, freated with shellac or varnish. The
following data will enable a suitable coil to be constructed :
Dianieter of former, r}in.; grid winding, 8o turns,
tapped- at 25 turns from earth end; aerial winding, 25
turns, at }in. from grid winding. .Both windings are

.close wound with 30 S.W.G. enamelled wire. ~ The ends
of the wire are connected to solder-tags fitted round the
hase of the coil. The nuinbers of the goil terminals in

i

the wiring diagram, Fig. 3, are: 1. Tapping on grid
coil. 2. Top of aerial coil. 3. Bottom of aerial ceil.
4. Top of grid coil. 5. Bottom of grid coil.

By fixing a piece of wood across the bottom of the
coil, it can be secured to the panel by one or two bolts
as -required. Fig. 5 gives a general idea of the coil
assembly,

As indicated in the list of components, the tuning
condenser, of 0.0005 mfd., should be of the mica dielectric
type. A bakelite dielectric type cam be used if a mica.
condenscr is not available, but imposes more damping
on the circuit due to increased dielectric losses. An
important point to note is the type of output transformer
used with the speaker. The speaker used in the receiver

“had a speech-cpil with an impedance ‘of 15 ohms, but

thc output transformer which was purchased. was
designed for normal speakers, which have speech-coils
of 3 or 5 ohms impedance. In order to obtain correct
matching, thcrefore, it was necessary to increase the
number of turns on the secondary winding. “When
rewinding the transformer- the number of turns should
be increased to about 2} times the original number,
using 22 S.W.G. enamelled wire. This should be an
easy matter as the secondary winding does not consist
of many turns. If the secondary is wound under the
large primary winding, it is not possible to reinove it,
and the extra furns required should be wound over the
primary, in the same direction. It is usually possiblc.
in such a case to see the number of layers of primary
by looking at the cdge of the windings, and so calculate
approximately the extra wire to be wwound on.

Note that while ordinary sockets were used for the
H.T. supply, banana-plug sockets were used for thc
L.T. supply, to avoid wrong connections. The two
aerial terminals_were -normal sockets, while a banana-
plug- socket was used for the earth connection, The
wiring diagram is necessarily rather complicated due to
the small size of the receiver, and when wiring up it
should bec “studied carefully in conncction, with the
theoretical diagram. Note especially the valve-holder
connections and the direction in which the locator-pin
faces. Rz is connected to “the top-cap of Vi, the 1Ay.
On the jack, the wires to the output transforiner go to
the inner contacts, while the outer contacts are con-
fected to H.T.4+ and the anode of the 1Cs.

Before fixing the speaker, a picce of perforated zinc,
large erough to cover the aperture was placed in position
and the speaker was bolted down on it. The zinc was
given a coat of aluminium paint, which added to the
appearance of the rcceiver.
~ The valve-holders were supported by long 4 B.A.
bolts, which held them about 1im away from the pancl
Small wooden dowels could be used for this purpose also.
The z mfd. condenser purchase had no fixing feet, and

le—r2 Bis———u}
Tap
2L 80 Turns
25 Turns{ 1
}zé'rurns
5, 2! *3
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SO some were cut from a piece of tin.and soldered on in
the positions shown in the wiring diagram. When the
wiring is completed it should be checked to malke sure
that no mistakes have been made. Then the valves
can be plugged in, and the receiver screwed into the
cabinet. The battery leads were made of ordinary
lighting flex and were cut to a convenient length. The
battery ends of the leads were soldered to an English
4-pin valve base the connections being as shown in Fig. 6.

The valve-base will plug into the 4-pin socket provided
on the All-Dry Type Batterv. With the connection of
aerial and carth the set is ready for use.

Operation 1
Best results will be obtained with an outdoor aerial
of course, but the performance is quite good on an
indoor aerial. An earth gives louder reception, but can
be dispensed with if it is no€ possible to obtain a suitable
connection. A large outdoor aerial should be connected
to Arx, while smaﬁ indoor or throw-out acrials should
be connected to Az which gives closer coupling. The
receiver was first used with a 23ft. indoor aerial around
a picture rail on the ground floor, and with an earth.
Results were very satisfactory. Both the Home and
General Forces programmes were received at good
loudspeaker strength, to-
gether with the various B.B.C.
LT Luropean broadcasts. Using
- L.T+ headphones, many French
’ and German stations were
received, together with
Afhlone, Radio Andorra,
United Nations Radio, Algiers,
cte., all at good strength.
The current consumption is
0.15A. LT. and 4 mA, H.T.,
which is quite cconomical.

HY—

Fig. 6.
—Valve #. 7 +
base for batrery leads.

. D P PSP

LIST OF COMPONENTS REQUIRED

3%in. P.M. moving coil speaker.

Small put trans{ or speaker (f de).

Double circuit jack and plug.

2 International Octal valve-holders,

7 sockets (for aerial, earth, battery supply),

Midget parafeed transformer, ratio 4 : 1.

fum wave coil.

0.0005 ‘mfd. variable mica dielectric d

0.0003 mfd. variable solid dielectric condenser.

Potentiometer, 250,000 ohms, with switch.

Small dial {about 1}in.) with pointer knob.

2 small knobs.

Wire (20, 22 or 24 S.W.G.) and flex (for battery leads).

Systoflex.

Screws, nuts and bolts (4B.A. and 6B.A.).

Solder tags. Top-cap for valve.

Perforated zinc (for speaker grille).

Red and black plugs (for battery leads, aerial and eatth).

4-pin vaive base (English). .

Fixed Condensers: 2 mifd. Mansbridge type. 0.0002
mfd., 0.0003 mfd., two 0.1 mfd., 0.005 mfd., 25 mfd.,
12 v. electrolytic.

Resistors: All 1 watt. 1,000 w., two 10,000 w., 50,000
w., 100,000 w., 5 Mw.

Valves: 1A7GT and 1C5GT.

All components were obtained through the advertisement
columns of Practical Wireless.

nome.

'’ i
V1 1A7GT C5 0.0002mfd. R2 100 Kw. ]
V2 1C5GT C6 2 mfd, R3 10 Kw. :
C1 0.0005 mfd. C7 0.1 mfd. R4 50 Kw. 1
C2 0.0003 mfd. C8 25 mfd. R5 1,000 w. :
C3 0.0003 mfd. C9 0.0005 mfd. R6 10 Kw. E
C4 0.1 mfd. VR 250 Kw.  §

Ri 5 Mw

Factors, Laws, Rules, and Coefficients
of Radio and Television

By HEREWARD WAKE

HE tendency of some writers of modern Radionic
Text to refer to various factors, laws, rules, or
coefficients without definition imposes on their

readers the necessity of possessing retentive memories
or possessing extensive libraries for reference purposes,
and even if one has access to numerous technical books,
it may be that ome has to wade through a dozen or so
in order to find the definition required for checking
purposes. Thevefore an alphabetical arrangement of
such factors, laws, etc.,, will form an interesting and
instructive reference paper for filing.

Apsorption Factor.—Symbol a. That ratio of laminous
flux in lumens absorbed by a body to that incident upon
it. A lumen is that luminous flux emitted per umit
solid angle by a point source (uniform) of a luminous
intensity of one International Candle or 0.98 of the
English Standard Candle.

-Ampere’s Rule.—Refers to the deflection direction of
a magnetic pointer that is influenced by a .current;
an analogy being that if a person is assumed to be
swimming with the current and facing the indicator,
the north-seeking pole is deflected towards the left hand
the south pole being deflected in an opposite direction.

Ampere’s Theorem.—That the magnetic field from
current flowing in a circuit is equivalent to that due
to a simple magnetic shell, the outer edge coinciding
with the electrical conductor with such strength that
it equals that current strength.

Anode Effect.—That very quick current drop that is

caused by fihm formations of gas on an anode or plate
situate in electrolysis.

Archimedes® Principles.—(1), A body in liquid loses
part of its weight, the loss to equal the weight of the
liquid displaced. - (2) The gas pressure on bodies immersed
in gases is equally transmitted in every direction.

Asymmetrical Effect.—An inaccuracy of reading in
radio direction finding that is due to unequal current
distribution in the two halves of the loop. This is
said to be ‘the result of either inductive or geometric
asymmetry.

Attenuation Factor.—A ratio of initial and received
amplitude, it being determinable from es~, where
x==distance and a = the circuit attenuation constant.

Austin’s Formula.—That field strength in microvolts
per metre at a kilometre’s distance (D) from a trans-
mitter having a wavelength (), an effective height (h)
and an aerial current (i) In order to equal

{1207 hi/aD)e0-0015Dy/T
Avogadro’s Law.—Defines that equal volumes of all

gasés at a similar pressure and temperature have the
same number of m >lecules.

B
Baur’s Constant.—Is that voltage necessary to cause °
a discharge through a determined insulating material
1 millimetre thick. The law of dielectric strength is
that breakdown voltage necessary to cause a discharge
through a substance proportional to a 2/3 power of its
thickness:
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Becquerel Effect.—A change in electrode potential
observed by illuminating an electrode (surface} in an
electrolyte.

Belopolsky Effect.—Those spectrum lines displaced
vy a small, méasurable .amount when a light beam is
reficcted from a system of moving mirrors, the light
being analysed with a spcctroscope.

Boyle’s Law.—Defines that if the pressure is not high
the volume of a specified quantity of gas varies inversely
as the pressure in a constant temnperature.

c

Cell Constant.—The ratio of the average distance
between electrodes to the average cross section of a
current path traversed.

Charles’ Law.—All gases heated at constant pressure
will expand by equal fractions of their volume at o.c.
for temperatures of equal increment.

Corbino Effect—If a uniform radial current flows
through a circular metal disc in a magnetic field normal
to the disc plane a circular current is in evidence, the
density being inversely proportional to the radius.

Corkscrew Rule.—4 current flowing in the twist
direction of a corkscrew creates lines of force in the
direction of thrust, letting the insertion direction be
regarded as a south pole facing the holder of the cork-
screw as the lines are entering the insertion.

Coulomb’s Law.—Implies that the mechanical force
between two charged -bodies is directly proportionate
to the charges and inversely so to the squares of the’
distance separating them.

Coupling Coefficient.—That ratio of the differen
to the sum of the squares of the resonant frequenc
of two oscillating networks, the coupling factor permit-
ting the constants to determine the energy transfer rate.
For inductive coupling it is that ratio of mutual induct-
ance to the geometric average (mean) of respective self
inductances.

Curie Constant.—The coefficient of magnetism of a
material multiplied by the absolute temperature.
Ferro-magnetic materials possess a definite temperature
of transition at which ferro-magnetic phenomena becomes
para-magnetic, the property of -ferro-magnetisation
disappearing; the temperature being usually lower
than the Curic Poini—the melting goint of the material.

D

Democritus® Principles.—(1) From nothing comes
nothing. Nothing that exists can be destroyed.
changes are due to the combination and separation of
smolecules.  (2) The cnly existing things are the atoms
and empty space; all else is mere opinion. (3) The
atomns are infinite in number and infinitely various in
forin ; the strike together and the lateral motions and
whirlings which thus arise are the beginnings of worlds.
{4) The varieties of all things depend upon the varieties
of their atoms, in number, size, and aggregation. - .

Dalton’s Law.-—In gas mixtures each exerts similar

pressurc as if acting singly. If several gases have similar
temperatures in a mixture of them and occupy the
same volwune, the exerted mixture pressure must
‘equal the sum of the pressures severally exerted by the
.gases.
g Dissociation Effect.—Is that theorv which assumes
that substances in solution are dissociated into positive
and negative ions carrying respective charges in opposite
directions.

Doppler Effect.-—Is that apparemt change in the
wavelength of light which is produced by the motion
in the line of sight of the light source or in the line of
sight of an observer.

E

Edison Effect.—The effect of electronic flow from a

heated filament in a vacuum to a metal place or anode
which is connected to a positive source of high potential.

Elster and Geitel Effect.—Decfines that metal surfaces
(polished) lose a negative charge.if exposed to ultra-
violet light, but retain a positive chiarges. Metals classified
as clectro-positive are most warked in this respect.

. of change in the lines of force linking it.

F

Faraday’s Laws.—That of induction is that the
e.m.f. induced in a circuit is proportional to the rate
That of elec-
trolysis is (1) That the quantity of a substance deposited
in a defined time is proportional to the current. (2) That
different substances and quantitics deposited by a single
current in a siwilar timne arc proportional to the electro-
chemical equivalents. The Faraday Effect states that
when a light beam passes through a strong magnctic
field the plane of polarisation is rotated.

Fleming’s Rule.—By placing the thumb and two
fingers at right angles respectively, the forcfinger can
represent the direction of magnetic force lines, the second
finger, current direction, the thumb, motion direction.

Form Factor.—Applying to alternating current, is
that ratio of the effective root-mean-square values to
the trne mean values. g

Frauhoefer Lines.—Arc noted when sunlight is seen
through a spectroscope, they are seen as a great’ number
of dark lines crossing the, spectrum.

Fresnel-Arago Laws.—(1) Two rays of light similarly
polarised interfere similarly as ordinary light. (2)
1f polarised at right angles they do not interfere.

-(3) If polarised at right-angles from ordinary light and

then directed to the same plane thcy do not interfere.
(4) If two rays obtained from plane polarised light arc

olarised at right angles they interfcre when directed
mto the one plane of polarisation.

Fringing Coefficient.—This “ spreading -coefficient ”’
refers to that factor by which a pole face area has to
be multiplied in order to get the effective air-gap area.

Fusing Factor.—That ratio of a ininitmun fusing
current to the carrying current rate of an’eclectrical fuse.

3
G .

Gauss Theorem.—Refers to that charge given to
a particle at a particular point in an eleetrostatic field.

Guy-Lussac’s . Law.—States that if the pressure of
a gas is constant, its volume varies directly with the
absolute temperature.

H

Hall Effect.—If an electric current flows across the
lines of flux' of a ‘magnetic field, an e.mf. is obscrved
at right angles to the primary cwrent and to the
magpetic field. When a steady current flows in a
magnetic field, e.m.f. tendencies develop at right angles-
to the magnetic force and to the current, proportionately
to the product of the current strength, thc miagnetic
force and the sine of the angle betwcen the direction
of quantities.

Helmholtz Formula.—Defines the law of current
rise in a circuit of inductance having neglible
capacitance. Symbols are: i==cwmrent, t--seconds,
R=resistance, L= inductance, E=voltage, e=the basc -
of the Napierian logarithm, The formula 1s:

i=(BR)(1—1/eR/thy,

Hysteresis Effect.—The tendency of a magnetic
body to retain any magnetism from a magnetising
force, the effect which tends to lag behind a change
in the force elec,:trical]y producing it.

I

Impedance Factor.—This is that ratio of impedance
to resistance in an electrical circuit.

Inverse Power Factor—That reciprocal of power
factor applied as a multiplier for changing kilowatts"
into kilovolt-amperes, this showing -the wattless current
proportion.

J

Joule’s Law.—As a formula this is. I2Rt joules,
It refers to that heat developed by the current (I)
which is proportional to the square of I multiplied by
R and t, letting R==resistance and t=time. If the
formula i1s seen as JH=RI2t it equals EIf, letting
J==joules equivalent -of heat,.and H=the number of
heat units,
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K

Kerr Effect.—Illustrates that an angle of rotation'
is proportional to a magnetisation intensity and applies
to the rotation of polarisation plane of plain polarised
light as reflected from the pole of a magnet. The number
(a-constant) varies for different wavelengths and specific
materials, making necessary the multiplication of
magnetisation intensity in order to find the angle of
rotation forming the efiect.

Kirchoff’s Laws.—(1) In an. electrical circuit, at
any junction where circuits *branch, the algebraic sum
of the currents meeting is zero. (2) The total e.m.f.
in a circuit equals the sum of the resistances of its parts
multiplied by the current. -

Klirr Factor.—Or the Coefficient of Nonh-linear
Distortion, is that ration between root-mean-square
values of a fundamental,oscillation in wave form to
that of the wave harmonics.

L

Lambert’s Law.—Of illumination refers to the
intensity of which on a surface, from a determined
source and distance, is proportional to the cosine of the
inclination angle of light on that surface, or that each
layer of equal thickness absorbs an equal fraetion of
the light which traverses it.

Lenz’s Law.—That induced currents have such a
direction that the reaction forces gemerated have a
tendency to oppose the motion or action producing them,

M
. Magnetron Effect.—That loss of strength of
electronic emission due to a magnetic field from filament
current, limiting output, especially with large thermionic
type valves.

Maxwell’s Rule——A circuit is acted .upon by an
impelling force, forcing it in a direction enclosing the
maximum lines of force. Maxwell’s unit tubes of electric
or magnetic induction are such that a wnit pole delivers
4= unit tubes of force.

Miller Effect.—Implies that the grid input inpedance
of a valve with 2 load in the anode circuit is
different from its input impedance with a zero anode
load. Should the load in the anode be resistance, the
input impedance is purely capacitative. If the load
impedance has a reactive component, .the input im-
_pedance will have a resistive component. In pre-detector
amplification, with a.v.c. to signal grids, the capacity

across the tuned grid circuits tends to vary with the

signal strength, evidencing detuning, the effect causing
a charge (electrostatic) to be induced by the anode on
the grid.

0

Ohm’s Law.—If the temperature of an electrical
conductor is kept constant, the ratio of the steady
potential difference between dny two points, 'minus
generated electromotive force, to the resulting steady
direct current is constant. - Shown in symbols E/I=K,
where E=p.d., I=current, R=a constant=the resist-
ance of that part of the conductor under consideration.
Given any two of these quantities, the third may be
found, for if E/I=R, I=E/R, and E=IXR. Variations
of the law relative to multiples and sub-multiples o
the units E.I.R. are numerous, examples being : E=W=-

[, E=vRXW, E=milliamps; XR-1,000, I—W+E:
1=VWxR, I2=W-+-R, R=E2+W, R=1,000,000%X W
+mA?, etc.

P

Page Effect—The audible evidence when iron is
magnetised or demagnetised, heard as a “ tick.”

Paschen’s Law.—Relates to the length of a spark
in gas and states that the required f.d. is_constant if
the product of the gas pressure and the maximum spark
length-is kept constant. s

Peltier Effect.—That temperature rise and fall
on contact between two dissimilar metals by current
from applied e.m.f. in either direction respectively, as
the metal’s thermo-electric e.n.f. when heated, The
cocfficient is that energy emitted or absorbed per sec,

when unit current, caused by esternal e.n:.f.  passes
through the junction, this being numerically equal to
the p.d. at the junction in electro-magnetic units. The
effect alters or varies for certzin temperatures.

Phase Factor.—Expressed as a vector, that quantity
by which a maximum en.f. must be_ multiplied
with an attentunation factor to find the ¢.%1.f. on any
part of a wave sent along a conductor.

Pinch Effect.—Is that magnitude of the up-and-down
action or motion of a pick-up stylus tip that is caused
by the periodic variation of the included angle between

‘the two modulated groove walls on a record.

Planck’s Constant.—Quanta of cnergy radiated when-
atomic electrons transfer from one state to another,
assuming both to be energy states with electro-magnetic
radiation. The constant (k) is given the value of
6.55%X10—27 erg second. I is usually coupled to the
syfbol (0) to represent the frequency of the radiated
energy in ¢.pis. That is, the frequency of the radiated
energy is determinable by the relation W; —W5s, this
equaliing w. W1 and W3 equal the values of the internal’
energy of the atom in initial and final stages. Some
text books on radio refer to this constant as the Quantuin
Theory.

Power Factor.—In a circuit of a.c. this is that ratio
of watts to total volt-amperes, being equal to the cosine
of the angle of lag between voltage and current—for
sinusoidal wave-form currents.

- R

Radiation Factor.—That constant of radiation of an
aerial which is divided by the wavelength, being propor-
tional to the square root of the radiated power.

Reflection Factor.—Or the coefficient of reflection is
that ration of luminous flux reflected by a surface to
that incidental on it, or it is the total reflection factor.
or ratio.

Ripple Factor.—This is that ratio of the RA[S value
of the ripple of a rectified current filter to the mathe-
matical average value of tlie total I X v/2. el

8

Shot Effect.—That small anode current fluctuation
in a valve due to irregular emission, caused by the
finite charges carried by individual electrons—sometimes
termed Jolnson Noise.

Snow  Rule.—The -deflection dircction of a magnetic
needle is such that the current flows from South to North
Over the indicator, the north pole being deflected to’
the West.

Space Factor.—That ratio of the cross-sect. of wires
in a winding to the cross-sect., including insulation and
space, of the actual total space taken up.

Snell’s Law.—If light passes from medium to medium
the incident ray, normal to the surface at the incidence
point and the reflected ray are in the same plane. The
ratio of the sine of the angle of incidence-to the sine of
the angle of refraction is constant for the same #wo
media, this, however, is dependent upon the nature of
the media. Therefore, sin #;stn r=u or the refraction
index. i

Transmission Factor—Of a gramophone record'is that
ratio of the needle amplitude to the cutting stylus
amplitude. Somewhat high, it is not independent of
frequency.

Temperature Coefficient.—The proportional change of
resistance in a conductor per one degrec of temperature.
This is positive for inetals and negative for carbon.
It is approx. constant for pure metals only. )

Thompson Effect.—That reversible thermal effect
produced when current flows in a conductor having
unequal heat. With copper, heat is absorbed when
current flows from a cold portion to a warmer one in it.

Tyndall’s Phenomenon.—If a light beamn penetrates
a dark room containing particles of dust, the light is
in evidence from the scatferings of it on the particles, the
silight being fairly polared.

(Continued on page 130.)
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Re-using HT. Batteries
A Topical Article Showing How to Extend the Life of Old Batteries as a Wartime Measure
By B. W. F. MAINPRISE, B.Sc.(Eng.)

N these days the scarcity of H.T. batteries makes it
l essential to obtain the fullest life from each, not
only to conserve raw materials, but also to enable
the receiver to be kept in action until a new battery
eventually comes to hand. Most batteries are incapable
of working the set when their voltage has fallen below
about 60 in the case of the usual 108 volt size, and they
are then thrown away. The user seldom realises that
even if such a battery shows a voltage of only around 30

this figure can, in a large number of cases, be easily -

restored to about 8o volts or more.

The drop in voltage is not normaily confingd equally
‘to all the cells which make up the battery. Usually it is
confined to only about a couple out of the 75 employed.
In these few defective cells local action has been excessive,
often due to the presence of impurities. This results in an
extremely high internal resistance, which sometimes
amounts almost to an open circuit. It will be found that
the zinc cans of these cells will have corroded, with a
white paste or powder oozing out. It is the leakage of
this substance which impels manufacturers of torch
batteries to print on the label a warning to remove the
battery when this is run down. In H.T. batteries the
removal of these few defective cells is all that is required
generally to restore the voltage to a value much nearer
that originally supplied.

Locating the Fault : )

The location of these cells is a very simple matter.
Turn the battery upside down and slit along the edge
of the protective cardboard cover so that it can be hinged
back, exposing the basés of the cells. Now connect a
voltmeter across each bamk of cells in turn. Most of the
banks will probably show a voltage not much below the
correct amount given by-1.5X No. of cells. (For this test
a moving iron instrument taking a fair current is just as
satisfactory-as a moving coil meter.) One bank, however,
will show a greatly reduccd voltage, and the polarity
may cven be reversed. This is the faulty bank, so
connect the voltmeter across the bases of adjacent cells”
in it to locate the faulty oues. Note their position, turn
the battery right side up and chip away the black sealing
compound above them, so that they can be pressed out
from the battery. Connect a wire across the gap they
have left, and the battery voltage will be found much
nearer its. original value.

Often the defective cells can be located merely by
inspection, without recourse to a voltmeter, for their
corroded zincs, with the white paste oozing out, will be
readjly visible, though the voltmeter test is more
conclusive. It is better to remove these cells from the
battery and not to leave them in position, with shorted
connections, for the paste will penctrate to adjacent
cells, and, worse still, to adjacent banks through the
cardboard spacers.

Such treatment should by no means be thought to
produce only a very temporary reprieve for the battery.
It will often enable the set to be kept working for
another 100 hours or so of reception, by which time a
replacemnent battery will probably have bécome available.

While crackles used to be produced in abuandance by
the batteries of a decade or so ago, they seem much
rarer jn modern types. Oune experience of this year,
however, may be of interest. The writer had bought a-
brand new battery, and on connecting it to.the set there
‘Was a continuous background of crackles, which were
completely absent with the old battery. The bottom of
the cover was removed, and by testing as already
indicated, one cell was found to give no voltage. Removal
of the sealing compound immediately above this cell

disclosed a rust-coloured bubble between the positive
rod and the zinc casing. Apparently a. drop of rusty
water, possibly from a leaky factory roof, had entered ~
the battery or perhaps had edtered via the tapping
socket (for the cell was that providing the 60-volt tap),
during transport and had short-circuited this one cell’
The removal of this from the battery cured the crackies.

The Economy of Decoupling

Another point to remember is that efficient decoupling
may prolong the useful life of many a battery. The
internal resistance of every battery slowly increases
during use, and where decoupling is very insufficient it
causes * motor-boating,” or a continuous whistle
whether the set is tuned to a station or mot. Imr such
cases the nced for decoupling is obvious so that the
battery’ can still be kept working the set, but there is a
less evident state of affairs where oscillation does not
take place, but where the phase difference of the feed-back
decreases the amplification. Loss of volume is then due
to two causcs, namely, lack of voltage and out of phasc
feed-back, and while the first cannot be remedied except
by restoring the voltage to the proper figure, the sccond
can easily be avoided by connecting a filter coudenser of
about 4 or ‘8 mfd: across the appropriatc points in the
circuit, which are best found by experiment rather than
examination of the circuit diagram. Grid circuits as
well as anode circuits maybe responsible, and care should
be taken to sec that while in H.T. circuits the negative
(container) side of an eélcctrolytic condenser is conpected
to chassis, in most grid circuits the positive side is
connectcd to chassis so that the condensér cannot be
mounted in the normal way. The reason is that the
grid is more negative than thc chassis; hence, the can
of .the condenser is connccted towards the grid end of a
biasing resistor.

An example of the saving effected by decou ling is
worth noting. * The writer found that in onc gattcry
portable receiver L.F. instability was produced when the
battery voltage had fallen from 108.to about 75 volts, a
loud howi being produccd, with the programme only
faintly audible behind it. Comnecting an 8 mfd condenser
in the circuit completely cured this, with considerable
increasc in programmé strength—in fact, when the same
battery had still further fallen in voltage to less than 40
the set was still usable for listening to news bullctins.

While on the subject of battery life, a few notes ou the
maintenance of L.T. accumulators may not be amiss.
First of all, obtain a hydromneter—beg or botrow it if
you have not one of your own—and check the spccific
gravity of the acid.” Time and again pcople have
mentioned to the writer that their accumulators seem
able to work the receivers for only a few days at a time,
and new ones will have to be obtained. In the majority
of these cases a check on the electrolytc has shown this
to be scarcely stronger than water. Giving the
accumulator a' thorough recharging, and then filling
with acid of 1.25 sp.gr., as recommended by the malkers,
has resulted in a vast restoration of the accumulator’s
ability to work the set for a proper number of hours, and
the improvement is not only a temporary one. The rule
is quite simple : if liquid is Tost by evaporation pure and
simple the acid salts remain and only the water component
is lost, so that only water must be used for ** topping
up.” But if liquid is lost by spilling, or spraying, or
foaming over the vent holes through excessively fast
charging, then acid is lost, and the level must be restored
by the addition of acid of similar specific gravity to that
remaining in the cell, providéd this is of correct value,
namely, 1.25 for a fully-charged: cell.
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- High Q Resonant Circuits

The Function of lron-cored Inductances, and the Elimination of A.C. Ripple

iron-cored inductances in resonant

circuits in radio has always been strictly limited

for at least three reasons. First, at radio
frequencies the self-capacitance of the coil and core is
far from negligible, and eddy currents in the core present
difficultics even with the finest lJaminations. Secondly,
the high value of the inductance calls for a corres-
pondingly low value of capacity, and this, apart from
being more susceptible to unbalance by stray capacities
than a large one, would offer difficulties to variable
tuning by its small physical size. Thirdly, the resultant
1L./C ratio, or more particularly the L/R ratio (Q), would
give such sharp tuning as to cause serious high-note

tnsulating SobbINS

Brass frame

formers with a certain amount of iron in the magnetic
circuit made their appearance. They can easily be
designed to minimise all the disadvantages previously
enumerated. Turied for a band-pass at a predetermined
frequency, the, high ¢) and the smallness of the trimnfing
condensers were turned to an advantage. The high
frequency effects were inimised by the mechanical
design of the tramsformer (Fig. 1).

The coils were wound in many cases on separate
cores, and these were s0 disposed as to obtain the degree
of coupling (mutual inductance) required. In the best,
the cores were of electrolytic iron, and were carefully
adjnsted to the position relative to-the coil which gave
them the required degree of saturation.

Iron-cored Inductances

Iron-cored inductances in resonant circuits are also
found in the smoothing circuits of the H.T. supply in
radio worlk, but it is only in teleprinter and automatic
relay work that they are really common.

Somc readers may remember the introduction, a few
vears ago, of remote control for street lighting, etc., by
means of a superimposed ripple on a D.C. supply.
At various points switches are arranged to be operated
by resonant circuits, resonant at different frequencies.
\Vhen a certain set of lights are required to be lit, an
A.C. ripple of the correct frequency is superimposed
on the supply at the control point, and the appropriate
relay, and no other, is operated. Obviously the number
of circuits it is possible to control simply depends on
the range of frequency of the ripple and the sensitivity
of the resonant circuits.

In the teleprinter the same principle is used to operate
at a distance the keys of what amounts fo an automatic
typewriter. Here again the number of keys it is possible
to have depends,upon-the same two factors.

T T
Tt
T

T
e
AMaR RN

Fig. 1.—Sectional elevation of a typical 1.F. transformer.

losses through band-spreading on all but the very
highest frequencies, which is just where the iron losses
and the self-capacitance of the coil would begin to make
themselves apparent.

There is, of course, no need for the iron circuit of an
inductance, as opposcd to a transformer, to be closed.
In practice, in low frequency chokes and swinging
chokes, it seldom is. _The effect of an air gap is to reduce
the eficctive permeability of the core, thus allowing a
greater magnetising current before saturation point is
reached, at a cost of a proportionate reduction in the
inductance. Alternatively, for the same magnetising
current a smaller area of core is required with an air
gap than without.

Air Gap -
1f the length of an air gap is small in comparison
with both the length and the area of the core, it may safely
be assumed to reduce the effective -permeability in the
ratio
Total length of core }
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Length of iron plus (length of gap) X (permeability ofiron)

With the introduction of band-pass tuning and the
superheterodyne rereiver intermediate-frequency trans-
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Fig. 2.~~Curves indicating the reactance of a choke
to A.C. ripple on D.C. supply..
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Up to the outbreak of hostilitiés it was understood
that the teleprinter was the only method of communica-
tion which it was considered impossible to tap. The
reason was that such highly selective circuits were
employed that any attempt to tap the line resuited in
unbalance which prevented the machine from working.
During wartime all such work is shrouded in official
secrecy, but it is doubtful whether arry means has been
devised of overcoming this,

Ripple

In all cases where the coil deals with a superimposed
ripple, whether a relay-operating or a smoothing circuit,
there is a direct current passing through the coil. Unless
this is within definite limits it is likely to alter the value
‘of the inductance in a manner similar to that caused by
excessive A.C., as discussed by the writer in *‘ Saturated
Cores.” Fig. 2 shows how this biasing current, if small,
permits the ripple to have full choking effect, but if
Jarge, reduces the effect considerably.

For this reason, if the direct current is not certain to
be limited to a very small value compared with the
ripple (and this is seldom the case) it is necessary for its
magnetising effect to be nullified. This is done by passing
a demagnetising current through a secondary winding
on the same core (Fig. 3). This demagretising current
must be pure D.C., for if there'is any irregularity the
two windings will act as a transformer and the fluc-
tuations in the secondary will all be faithfully reproduced
in the main circuit, probably with serious results. Also,
in a smoothing choke the demagnetising current cannot
possibly be drawn from the smoothed side, because by a
similar transformer action the ripple will be passed on.

Saturated Cores

Finally, it may be interesting to consider the writer’s
remarks on ‘‘ Saturated Cores '’ as applied to a resonant
circuit. Fig. 4 is the wiring diagram of a circuit designed
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Fig. 5.—Coil[condenser current curves.

As the diagram shows graphically, pure resonance is
almost impossible to obtain without sinusoidal wave-

“forms. It is too often assumed that the reactance of the

coils and condensers in resonant circuits have to match
according to the formula

I
Y == z;é

This, of course, only applies in
the case of sinusoidal waves. The

Depolarrzing
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Winding s
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more general formula are
(a) for series resonance

ar x
Lz =c—,fldt ‘
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| 277

§ ;
Fig. 3.—Core-type shunt— Frg.

field choke.
to eliminate A.C. ripple from a D.C. constant current
supply. As the value of the direct current was known
to be fairly constant, the. demagnetising winding could
be designed with a fair degree of accuracy. This leaves
only the maximum value of the A.C. ripple to be
considered in designing the core. Given a ripple of
constant frequency the resonant circuit could be designed
to practically eliminate the A.C. voltage, but if the
amplitude of the ripple were increased beyond the value
allowed for in design, or if the core were wrongly designed
and consequently became oversaturated, or again if the
demagnetising coil were not correctly matched to correct
the D.C. effect, the results svould be as illustrated in,
Fig. 5. ’

l:gkssuming a sinusoidal alternating voltage across both
parallel paths, the current in the coil becomes either
peaky in the first case (Fig. 5a) or irregular (Fig. s5b).
In either case the current in the condenser will besnearly
enough sinusoidal, and cannot possibly match the current
in the coil, and there will be a trickle of current leaking
through. As the diagrams show, this is not of the
frequency of the applied voltage, but is an impure third
or second harmonic.

o

= =

4.—Smoothing
depolarised choke.

{b) for parallel resonance

1 dE
ZfEdt.:C =

In either case,‘for the wave-forms to correspond, the
wave-forms of the integral curve and the differential
curve must be identical.

circuit  with

WORKSHOP CALCULATIONS
TABLES AND FORMULAE

Eighth Edition
by F. J. CAMM
A handbook dealing with methods of calculation, solution to
workshop problems, and the rules and formulae necessary in
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High Efficiency Power Amplifiers

A Practical Study of Class A, B and € Systems

OUTPU’I‘ stages in audio-frequency amplifiers
generally operate in Class A, the essential features
of which are illustrated in Fig. 1.

Grid-bias is adjusted to fix the initial operating point
at P, about midway on the straight portion of the valve
characteristic. With this bias the grid *‘signal ” em.f.,
Eg, must not be large enough to run into the region of
grid-current, i.e., where the sign of the grid potential
‘becomes positive.

Ia
Complete Cycle.
£

f of A.C.
/"" Output Current

P s/ } .
MRS ==l lo

1 ¥
‘Eﬂ‘_ l_ o + Eg

o

Grid=Current Regfon
(Must Be Avoided,)

|-£g 1-+£g

Fig. 1.—Class A operating conditions. Bends in charac-

teristic, and grid-current wust be avoided for minimum

distortion. Steady D.C. feed, Io, is large and constant,
leading to low efficiency. "

If these conditions are strictly observed the, waveform
of the A.C. output, Ia, will be a close replica of the
original waveform of Eg. We have sinusoidal operation,
or minimum distortion, which is the outstanding feature
of the Class A amplifier. Running into grid-current,

_or curvature of the characteristic, implies that partial

rectification will take place, and in an A.F. stage this
is another name for distortion, e.g., the positive and
negative half-cyeles of Ia will be of unequal amplitudes.

It is fairly easy to design a Class A stage which is
well within the usual prescribed limit of 5 per cent.
distortion, i.e,, 5 per cent. harmonic content. Where
“ minimum distortion ”
‘it must be in an L.F. amplifier, there can be no question
of using any alternative to Class A. But the fact that
LEg must be restricted to a figure that will avoid grid-
current and ** bending,” mcans the A.C. output obtain-
able will be similarly restricted. In practice, it simply
amounts to this: we must not apply too large a signal
to the grid, because, even though that will force more
power into the loudspeaker, the power gain is obtained
by putting up with more distortion.

For this reason, a large proportion of the input power”

from the H.T. is not converted into useful 4.C. ouiput,
but simply wasted in heating the ariode. At best, the
useful output gannot be much more than some 30 per
cent. of the input, which means that 7o per cent. of the
H.T. power is wasted at the anode. Under the worst
conditions, i.e., with no signal at all on thé€ grid during
pntervals 1 the programme, ctc., the full H.T. input
will be dissipated.

Anode Efficiency ;
Thus another outstanding feature of the Class A stage
is its extremiely poor efficiency. Expressed as a percentage
as above, efficiency simply means the percentage of the
total power supplied that is obtained as useful output,
or,
A.C. Qutput (watts)

Anode Conversion Efficiency- “D.C. Input (watts)

X 100

is the prime consideration, as -

By H. REES

Now, in small power amplifiers efficiency is not an
important consideration. The total H.T. power is, in
any case, small, and there is but little danger of
overheating the anodes. It is far more important to get
an undistorted output into the loudspeaker, ard no
one worries what proportion this is of the few watts
the power valve takes from the mains.

This is, provided we have not to worry about H.T.
battery renewals ! But at one time a-* battery economy *

la

Pulse Output
(180°)

Qutput Current

Ip = Peak

—#alt-Cyele Often: Perm/rred_

fneffective Eg ———>| A
I-/- Hatt- Cyele I
Fig. 2.—Class B operation, showing small standing Ia .

under “ no-signal” conditions. Io_ mean D.C. wmput
current, which varies with IP and Eg. .

circuit was brought out, designed to save the -power
wasted during low passages and quiescent intervals in
the programme: in other words, to improve the
efficiency. A considerable improvement was effected—
from 30 per cent. or less; to something like 50 per cent.
or 60 per cent.—but-before we consider high-efficiency

HITA

1= Complete
Cyele of
Oscillation

Pu/s.e Outpur
Current la

Fig. 3.—Class B R.F. amplifier.

“ p{llse” ourput currenty, Ja, but complete c¢ycles of

oscillation I occur in ‘the LC circuit. Harmonic com-
panents are bypassed by the tuning condenser C.

The valve gives a
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Resultant EMF: fnduced
. In Secondary.
(Note, Join™ Somewhat Exaggeratedy)

Rj

Fig. 4.—Class B audio-frequency push-pull amplificr.

Eagh valve gives a current pulse alternately, as shown,

buit phase-reversal ogcurs tn_the transformer to give an
approximation to a full sine-wave of e.m.f.

Current Pulses
From VI and V2

methods let us note another feature of the Class A
amplifier.

The current (and power) taken from the H.T. source
is ¢onstant, and quite independent of the amplitude of
ithe signala A milliammeter in the anode circuit will
continue to show the same mean current Io, Fig. 1,
irrespective of any signal on the grid, i.e., provided no
;rectification and  distortion is taking place. Io is
‘determined simply by the H.T. voltage and the grid-bias
point. The latter, as seen, must be set high-up at the
mid-point of the characteristic, and Io will remain
.constant at this high value, since it will be the mean
©of the alternating current component Ia—ordinarily,
ithe mean value of a pure A.C. is zero, but here it is the
steady D.C. component lo.

What we have, then, is a type of amplifier having a
constant input, but of variable output and efficiency
defermined” by the grid signal amplitude. Moreover,
owing to the restricted signal, ‘the greatest possible
efficiency cannot exceed some 30 per cent., and it will
be considerably less than this for smaller signal
amplitudes. It follows that a large percentage of the
‘‘ constant input ”’ must necessarily be- wasted.

When we come to cousider large power-amplifving
equipment, efficiency becomes a prime consideration,
The size and cost -of valves, rectifying and smoothing
equipment, transformers, etc., etc. is directly dépendent
upon the amount of power that has to be * supplied ¥
in relation to the useful ‘ output ”’ obtained. Even so,
it may still be necessary to employ Class A amplifiers
for audio-amplification, owing to sdistortion considera-
itions.  But for supplying large amounts of radio-
frequency power, ‘‘ distortion >’ is by no means such a
serious question.

This is because no audible distortion then arises, -

Distortion of R.F. waveforms is regarded from the
point of view of ‘ harmonics,” and these are largely
eliminated by the tuned circuits which respond only to
the desired * fundamental frequency.” Thus, it becomes
possible to use high-efficiency amplifying methods that
would be out of the question for A.F. purposes, and to
'9;(6 rid of the harmonics caused by distortion.

Class B

Now, instead of operating at a “ constant input,” it
is possible to fix the bias point, as in Fig. 2, to operate
at a practically constant efficiency, but with a variable
power input that will change almost in direct proportion
to the signal amplitude.

As explained, this will mean having to tolerate more
distortion, but the gain in efficiency will be fairly
evident. Instead of the valve taking a large and constant
power from the H.T. as in Class A, the power will be
very small for small signals, but will fncrease automatically
when 1! can best be converfed iimto—useful "A.C. output,

ie, at large signal amplitudes. During quiescent
ﬁt%rvals the valve takes little or no power from the

Since the input is new proportional to the output,
the ratio of the two, the efficiéncy, tends to remain
constant. Power that would be wasted in heating the
anode is saved, simply because it is not being taken from
the H.T, supply except when the signal amplitude
demands it. This is the operating principle. of Class B
and Class C ‘systems, and we will examine each® in
somewhat more detail.

Reference to Fig. 2 shows that the bias point is very
near current cut-off. The valve is actually operating as
a half-wave rectifier, cutting-off almost completely the
negative half-cycles, since it is only the positive half of

‘successive cycles of Eg that will be instrumental in causing

rectified pulses of Ta. These * pulses,” in fact, last
only 180 deg. of the grid eycle—the angle of flow is said
to be 180 deg. -

From an. audio frequency standpoint, this represents
pretty appalling distortion. It would be quite hopeless
to try to get satisfactory A.F. results with only one valve
functioning in this manner, though an R.F. current
produced in a tuned circuit would perform complete,
nearly sinusoidal, oscillations — the harmonic frequencies
would be largely by-passed via the tuning condenser.
This is,shown in Fig. 3. For R.F. purposes, much larger
distortion still could be tolerated.

A fair approximation to a sine-wave A.F. output can
also be accomnplished by using two Class B stages in
push-pull, Fig. 4. A positive half-cycle causes a current
pulse of 180 deg. approx., from each valve alfernately ;
in the transformer primary and secondary windings,
these pulses will induce voltages that will “ join” to
give a full sine-wave, somewhat as drawn in Fig. 4.
Adjustments are rather critical and troublesome to geét
really satisfactory results, e.g., the valves must not be
biased right down to cut-off, and they must be fairly
closely matched under A.C. and D.C. conditions. At
best, there is more distortion than in a Class A push-
pullamplifier, though the gain in efficiency is considerable.

Looking again at Fig. 2, we note that thg mean current
To is no longer constant as in Class A. A milliammeter
in the anode circuit will give a reading that is changing
about over wide limits, with the amplitude of signal,
which bears out the above statément about the relation
of H.T. input to A.C. output. When a current is rectified,
as in this case, it has a D.C. mean value of ifs own, that
varies with the amplitude of the pulses, whereas in the,
Class B amplifier, the A.C. component changed equally
on both sides of Io, leaving the value of the latter

unaffected.
Narrow Pulses of la fa
‘Lasting About 140
Electric Degrees /

lo= Mean O.C

AL ST AP H 17 S7 FL I 54,

+Half Cyeles
oty ot |
Grid Current Flows
at These Peaks
Fig. 5.—Operating conditions of the Class C amplifier.
(Continued on page 123) -
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RADIOQ SALES

i ngsram and B.V.A. Valves.
BCMISALES’ LONDON’WCI types at present manufactured. List
1 - . prices.
T L e TR Mains Transfs., &;Ov -0-: 350v 100 mA.,
RESISTORS.—} w., 4d.: i w., 6d.; 4y. 6a.,4v. 2la., or 6.3v. 3a., .. 28/6.
1 w., 9d. - aransfnngb?igs.£5§bg\:e4 .25 ]5?511
eavy Duty m a.,4v. 21a. 85/~
TUBULAR CONDENSERS. — 0.0001- P.M. Speakers, less transf., 5in.. 21/6 ;
0005, 8¢. ; 0.01-0.05, 1/-; 0.1, 9d. 6in. 22 6 ; 88 ’2501 ; l(ﬂ)n 85/-. ng}]
\ALVE HOLDERS.—Int. octal and pen. trans in. 30/-; 10in. .. 45/-
= i . 8in. M.E. 2,000 ohm field pen. trsf. 32/6
L el LI N T Fowe “Fen. Output Trans(s.40mA 8/8
¢ ush niversa. n

VOLUME _ CONTROLS. — Various Para(ee(lLl‘ Transfs q: 68
values, 5 k.-1 m., without sw., 4/6 ;. Push Pull Quality L.F. Trans. 22/6°
with sw., 5/6. Shaft Couplers, 6d.; lin. knobs 9d.

Mains Dropper Resnstors, 800 ohms,
2 adj. taps, 3 amp. With fixing feet 58
Push-hack Wire, 50ft., 8/~ ; 100[!; 5 6
Carhon sistors, 3} w., 6d.:

Standard valves 502 to 5 meg

BIAS ELECTROLYTICS.—50 m[d'
25 mfd. 25 v., 2/-.

\IAINS DROPPERS.—0.2 amp. 1,000
ohms and 0.3 amp. 750 chms., on porce- ad.

lain formers with sliders and feet, Resin Cored Soider ... 461b.,
4/6 and 5/6, Excellent jobs, g‘lmnoig Copper Wire, § Ib. ... 2/3°
eeving,

MIDGET SPEAKERS.—Goodman’s
3iin. P.M., less trans., 30/-. Reola 5in.,
with trans., 29/6.

MIDGET SPEAKER TRANSFOR-
MER.—Mains pentode, with or without
centre tap, 6I6 and 6/-. Anode current

2mm. .. 8d. yd.
(‘ondensel s, 12mfd. 50v. 2/-; 50 m;«.}é

’l‘ubula.r “and Silver Mica, ail sizes. 1
Yalve-holders. Eng.& Amer., 1d.per pin
Vol. Controls with sw., 5/-, less sw. 3,9
Smoothing Iron Elem/ent% O?)?)OW 213

PR ko Soldering faons, 290 1%/6*

Stanelco ering frons, 230v.
MIDGET CHOKES —15 henry 60 mA., Speaker Field Cotls, 2.000 ohms 9/6
716. Smogthing Chokes, ‘25 Hy.

SPEAkERS \llCROPHONESy
MORSE KEYS.—See

200 ochms 2;/6
TFuning Condensers, .0005 with trim-

REACTION CO\IDENSERS —Telsen, mers, 2 gang, 11/6 ; 3 gang ... 13/6-
Tuning "Colls, M. L. wave with-
Folidyvpes, 0.0R T2 g0 reacmon circuit air 126

-SMALLS.-Cored solder, 6d. pack
Push back wire, 6yds. 1f-. Knobs. bla.ck
and brown, standard. 9d. Crystals, 6d.
Sleeving, 3d. yard. See List for full
-selection.

Enguiries welcomed, Please send S.A.E
for reply. Full List ld. post free

xllluaxneters. 4iin., B.S., lst "Tade.
Condensers, 4 mfd. 1,000v. D.C..0. 12/6
Line Cord. .3 amp. 60 ohm pe1 ft..
2-way 4/- yd., 3-way 4/6 yd.

Stamped, addressed envelope for list.

NEW LONGTON, Nr. Preston;

e 08 e |

@ THE SUPERHETERODYNE
RECEIVER 5

By Alfred T. Witts, AM.LEE. A
handy guide to superhets.

It tells you all about their LK

FOR THE ‘
RADIO SERVICE

practical and

working, construction, and maintenance.
book for Radio Mechanics. Sixth Edition.

An excellent
6s. net.

@ THERMIONIC VALVE CIRCUITS |

Deals fully with the theory of
the operation and design of thermionic valve circuits
and constitutesa convenient textbook dealing exclusively
Second Edition. [2s.

By Emrys Williams.

with the subject.

@ THE COMPLETE MORSE
INSTRUCTOR

MAN, DEALER
AND OWNER

The man who enrols for. an 1.C.S. Radio Course learns r: dlo
thoroughly, completely. practically. When he earns, his’
diploma, he will KNOW radio. We are not content merely
to teach the principles of radio, we want to “show our
students how to apply that tralmng in practical, every-dav,

6d. net. ‘

® ELEMENTARY -~ HANDBOOK

With a Section on Semaphore

By F. Tait. A complete course with adequate exer-
cises. The importance of practice in receiving is
emphasized. 2s. net.

.ELEMENTARY MATHEMATICS FOR

WIRELESS OPERATORS
By W. E. Crook. R.AF. Instructor. A lucid, simple
guide,designed to give all the knowledge of mathematics
requh’ed for the purpose. Second Edition. 3s. 6d. net.
. FOR
WIRELESS OPERATORS

By W. E. Crook. Presents a general view of radio
communication with an introduction to its technique.
Second Edition." 4s, netT

N.B.—Paper rbtioning means a shortage of books. Dont
be surprised if the book you want is temporarily out of stock

PARKER STREET,
KINGSWAY, W.C.2

PITMAN

radio service work. We train them to be successful'

INTERNATIONAL GORRESPONDENCE SCHOOLS

Dept. 94, International Buildings,
Kingsway,

Radio Engi
Radio Service Engineers
Elementary Radio
If you wish to pass a
a British Institute of Radio Engincers
P.M.G. Certificate for Wireless Operators
City and Guilds Telecommunications
Wireless Operator, R.AF.
Wircless Mechanie. R.A.F.

Television

and disabled members of H.M. Armed Forces.

Name. Age....
(USE BLOCK LETTERS)

Address ..,

(Use penny stamp on unsealed envelope.)

London, W.C.2.
Please explain fully about your instruction in the subject
mar )

a Radio examination, indicate it below.

Special terms for members of H.M. Forces and discharged
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(The W orld of
- Tomorrow ¢ o o
UST as the Reliability' and

Ingenuity of BULGIN Radio
Products have been proved in. the
stress- of War, so in the World of
To-morrow Industry can safely trust
us with their Component Problems
and Requirements,

The Return of Péace will find us
ready to ease a large part of your
Production Difficalties. Our Tech-
nique; with a background of 21 years
of experience solely devoted to the
Manufacture of Essential Components,
will safeguard your trademark.

*'  “The Choice of Critics’

Please quote contract and priority ‘numbers.

Registered Trade Marks,

A. F. BULGIN & CO., LTD.

BYE@BASS'*ROAD, BARKING, ESSEX.
Telephone : RiPpleway 3474 (5 lines).

' Yo CYCLKTS :

The * Flaxite Quins” at Work

Cried 00, ** Oh look at the sea,
What wonderfbl sound effects EE."
Said he, ‘' P'raps you're right,
Guess I'll fetch the FLUXITE.
There's somethmg needs  soldering—
strikes me.”’
[

See that FLUXITE is always
by you—in the house—garage
— workshop == wherever
speedy soldering is needed.
Used for over 30 years in
government works and by
the leading engineers and
manufacturers. of all
ironmongers—in tins,
8d., 1/4 and 2/8.

Ask to see the FLUXITE
SMALL -SPACE SOLDER-
ING SET—compact but sub-
stantial—complete with full
instructions, 7/6.

Your wheels will NOT
keep round and true unless the spokes
are tied with fine wire at the crossings
and SOLDERED. This makes a much
stronger  wheel, It's  simple—with
FLUXITE—but IMPORTANT.

The FLUXITE GUN
puts FLUXITE
where you want it
by a simple pres-
sure, . Price llf or
filled, 2I6.

_ALL MECHANICS W/LL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Werite for Book on the ART OF *‘ SOFT "’
SOLDERING and for Ledflets on- CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on * WIPED
JOINTS.”  Price ld. each.

FLUXITE LTD. (DEPT. W.P)
BERMONDSEY ST., S.E.l.

%
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Tge maximum possible theorctical efficiency. of a Class
B stage is m/4=0.7854, or 78% per cent. This can
never be realised in practice, though efficiencies around
6o per cent. are quite common. By putting up with
more distortion, driving the valve right into grid current,
the efficiency figure can be raised to something like
65 per”cent., but this will demand driving-powes from a
previous power stage, matcheéd to take the grid loads
of the Class B valves.

Tor R.F. purposes, a single Class B stage can be em-
ployed quite satisfactorily, as in Fig. 3, but a still higher
efficiency and more satisfactory conditions for
modulation are realised by using Class C.

Class C 3

This is merely an extension of the principles outlined
for Class B. The bias is now increased- to something
like twice the cut-off bias, resulting in output current
pulses whose angle of flow is comsiderably less than
180 deg., as in Fig. 5.

With anode current flowing for an interval less than
a half-cycle—usually about 120 deg. to 140 deg., instead
of 180 deg. as in Class B—distortion is so great as to
make Class C quite out of the question for A.F. work—
either in single-ended or push-pull form. But, again,
distortion simply represents * bharmonics” in R.F.
amplifiers. which are easily filtered-out by the tuned
circuits.

What matters as far as design problems are concerned,
is the fundamental-frequency current component in the
distorted wave. This will be a pure sine-wave whose
amplitude will be directly related to the angle of current

flow, mentioned above, and the higher harmonic com
ponents can be completely ignored.

The arguments applied to explain the higher efficiency
of the Class B amplifier are equally true for the Class C.
The input power varies with the driving voltage (generally
constant in R.F. amplifiers), and greatest power is taken
from the H.T. supply at the current eutput peak, when
the bulk of this input is converted into R.F. output.
Furthermore, the intervals during which the valve
is taking no power are longer than 180 deg.

Theoretically, efficiencies approaching roo per cent.
could be attained in a Class C state, with a sufficiently
high load impedance, H.T. voltage, and grid driving
power. The latter usually determines the final figure
to which it is worth pushing-up the efficiency. Beyoud
a certain point, it will not be economical to improve
the cfficiericy, because what is gained in the amplifier
will be offset by the larger power-stages necessary to
supply the grid driving-power. Efficienties around
80 per cent. are quite practicable.

For modulation of an R.F. carrier, a Class C R.F. ampli-
fier is invariably used, since a Class B is not biased suffi-

ciently to take the large voltage swings corresponding -

to anything approaching 100 per cent. modulation,
Grid or anode modulation is possible, though the former
is only used in relatively low-power jobs, and is not so
gencrally satisfactory as anode-modulating systems.

In a future article it is hoped to deal with some of the
mathematical aspects of the three types of amplifiers.
Class C is of considerable practical interest at the
present time, because of its use in“high-power oscillators
for radio-heating equipment.

Halt-wave Dipole Aerials -

Factors to be Considered in Their Design

T is a well-known fact that a wave radiated from an,
aerial is reflected at some period of time by the
Heaviside or Appleton layers. For the purpose of

convenience let us call this point of reflection “ P in
our calculations.

For a horizontal half-wave dipole aerial suspended
in freegspace above a perfect earth, the effect is to have
a directly-radiated wave and a reflected wave from the
earth’s surface whieh we will call F and Fr respectively.
Thedistance P is so great in respect to the points A and D
in the diagram, Fig, 1, that these two wavés can be
stated tq be parallel. : :

The impression gained at the distant point P is that
Fr is radiated from an ‘‘image” aerial in the earth,
which we will call Ax.

For Transmission or Reception

This effect applics to both * radiators’ or “ re-
ceivers,” so that a theoretical study may be for either.
We will, therefore, suppose the aerial to be a *‘ receiver.”

The length of the line A1B indicates the distance
that the wave has to travel farther to the aerial Arx
than to A, this being the phase lag which is equal to the
length ArB and dependent on the angle 8, which is
known as the angle of “ strike.”

The polar diagram for a half-wave
aerial in free space is a figure 8 and the
maximum reception of radiation takes

tant value of RF; (b) the effect of reflected or indirect
waves which reach the aerial some time after having been
reflected from the earth and according to the phase
relationship between F and Fr will modify (increase or
decrease} the original figure of 8 diagram. 5

Thus, for an aerial situated near the earth, correction
must be applied for all waves, which arrive at such
angles that they can be reflected back to the aerial from
the earth. These reflected angles arc denoted by 6.

It has been_found that on reaching the ground and
being reflected back, a 180 degrees phase change takes
place in the flux of the wave. Also, the effect of the
earth can be simulated by studying an image adrial
situated in the ground at an equal distance from the
surface as the original aerial.

e it P
-ﬂ"/ /’//
pC ol
- - Z
’//' /_z’ T Fr

place at the broad side on position, , Age-=---t- e P
namely, 9o degrees in this case. This R ey //' o all
we-have already called “ F,”” and in this }\ e - //

case is taken as unity. Now for smaller lfé'\\ //’\‘.\\ L

received wave is dependent on a constant

«R,” a factor giving RF, which is less 2

Farth

<0
than unity. . } % A
When the aerial is in the proximity of g e
;ggheztc};,orgr t; r%ge‘ﬁégiégfég :ar(g) tt‘;xg, ’k"/ﬁ//ﬁ Fig. 1.—Diagram of aerial wave reflections.
angle of the wave direct, and the resul- A ()]
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T Figs. 3 and 4.—Diagrams
o -+ T ] for % wave dipole } wave
-5 0 - l i above earth.
/”, . i l )
O /0 20 30 40 50 60 70 80 90° ) .
O°
Thus, if F is the maximum induced E.M.F. in a dipole {Note: Cos @ 4 go° = — sin 6} - -
broadside reception position, Fr represents the equivalent . . . h . )
E.MF. in the image aerial. In Fig. 1, A is a half-wave s R=—2F sin (27— sin 0+ z

dipole aerial at a height h above the earth and facing
broadside to the wave F. A1 is the image aerial below
the surface of the earth, and h is ‘the height of the
original and image aerials from the surface of the earth.
The angle of the wave from the earth’s surface or the
horizontal is 0,

Phase Displacemen}

It can be seen that Fr takes longer to reach Arx than
F to reach A, therefore Fr must be lagging on F by an
angle which will be called ¢ for phase displacement.
In the diagram Fig. 1 we express h in terms of 2 for
convenience, therefore, the distance A to Ax becomes

zh

2h -
% and the,phase displacement A1B can be written 5

sin 6, which is the amount Fr takes longer than F to
reach its aerial.

This expression is @, therefore, to this we must add
180 degrees phase change due to the ground and ¢ then
becomes : .

(x) @ equals %1-1 sin 8 4 & (n is used insteag of 180
degrees) it radians.

Now as 3 will eventually be expressed as a fraction
and as 360 degrees or 2 w radians are equal to A, con-
verting’ 1) to radian measure @ = (2 i z}\_h sin 6) -+ =

h
“=Ysnota

Fig. 2.—Diagrams illus-
trating calculation for
F and R

This represents the angle by which Fr is lagging on F,
and in order to find the resultant in a dipole, vector
addition of I'. and Fr must be made. In Fig. 2 it will
be seen that:

® R _R_ @ @
COS;'_:;E- .'z—FCOS; R=2Fcos;
¥
, h
Now from (z) R=2Fcos4nmAsind+tn
2

=2'Ficos'2 fe{'sm-o +,2'_

We can now express h in terms of 2 above earth, and for -
convenience 2F can be taken as unity.
Therefore, our expression becomes :

12. above earth — 2 F sin (:f sin )

o, ., —2Fsinnxsing)
%, 5 =—2Fsin(sing
A, ,» — 2 Fsin (2 sin 6).
i, ,» = 2 Fsin (3 = sin g)

Now for s‘ﬁ:gurative result, * can be converted to

3z

k3
degrees : 2= 90°. m = 180°. = 270°, and so on.

The following tableis calculated for a ¥ dipole aerial,
1. above earth: :

2=
[ 0 4 340 1. ° i
10° 10.1736 15.62° 0.31
20° 0.3420 30.8°  0.512
30° 0.5 45° 0.707
40° 0.643 58° - 0.85
50° 0.768 70° 0.014 '
1o ~ 0.876 78° 0.97
70° 0.94 84.5° 0.99 .
80° 0.982 88.5° 0.995
90° 1.0 90° 1.0

The diagrams Figs. 3 and 4 are for a }-wave dipole
situated a }-wave above earth. The other lengths can
easily be calculated in the same way and- the polar
diagrams drawn.

.
THREE USEFUL BOOKS FOR STUDENTS
By R J. CAMM

REFRESHER COURSE IN MATHEMATICS
8/6, by post 9/-
MATHEMATICAL TABLES & FORMULAE
(Vest Pocket Book) 3/6, by post 3/9

THE SLIDE RULE MANUAL
5/-, by post 5/6

From GEORGE NEWNES, LTD.,, Tower
Southampton Street, Strand, W.C.2

House,
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Impressions on the Wax

Review ‘of the Latest Gramophone Records

HIS month appears to be a special one from the

T point of view of quality and quantity of record
releases, and it wjll be an exceedingly unfortunate

gramophone enthusiast who does not find a goodly
portion of this month’s programme to satisfy his or her
taste. The task of attempting to please all record players
every month must almost be as difficult as that
experienced by the B.B.C. with respect to heterogeneous
mass of listeners; thercfore, we are doubly fortunate
this month, as the list of Jatest releases offers a delightful
range of diverse forms of musical entertainment.
HMV. i
FOR example, on H.M.V. DB6178 that great artist
: Yehudi Menuhin, has made a superb recording
of * Roumanian Folk Dances”’ (Bartok arr. Szekely).
1t occupies both sides of the record, and Menuhin shows
complete understanding of all that is embodied in the
compositiont by his perfect expression and technique.

On the orchestral side I strongly recommnend the
N.B.C. Orchestra, conducted by Arturo Toscanini,
\playing that delightful and popular Overture “ Mignon,”
by Thomas. The recording takes both sides of the
récord, and I can -only say that the overture, the horn
solo by Arthur Berry and the performance by the orcliestra
are all that anyone could desire. I advise you to make
a note_of the number—H.M.V. DB6177.

The next four 12in. H.M.V: records consist of the
three movements forming ¢ Concerto No. 2 in G, Op. 44,”
by Tchaikovsky, played by that noted pianist, Beono
Moiseiwitsch, and the Liverpool Philharmonic Orchestra,
conducted by George Weldon. The solo violin and ’ceilo
parts are taken by Roy Robertson and Anthony Pini,
respectively. The three movements are: 1ist, Allegro
brillante e molto vivace (4 parts); 2nd, Andante nom
troppo (2 parts); and finally, 3rd, Allegro con fuoco.
About the rendering of this great concerto, I think one
word will suffice, and that is magnificent, and that applies
to all concerned. Moiseiwitsch, todeseribe his performance
in rather non-musical terms, simply sails through the
whole work as though he delighted, and perhaps he does,
in intricate passages fraught with numerous technical
obstacles. His faultless playing is in close harmony
with the splendid performance by the orchestra and
the violin and ’cello soloists. Remember, four records,
H.M.V. C3410-13. Another record calling for special
mention, but this time as offering good light or dance
entertainment, is H.M.V. C34135, on which the New
Mayfair Dance Orchestra has recorded a fine “ Paul
Jones " in two parts, consisting of a very nice selection
of popular dance tunes linked together.

For the Liddies, Uncle Mac (Derek McCullough), of
B.B.C. fame, has recorded Uncle Mac's bedtime story,
« Rumpelstilskin,” by Grimm. Itison H.M.V. BD1ogs,
and it should prove very popular with the kiddies.

“ Hutch” has selected “ It Could Happen to You'
and “ Time \Waits For No One ” for his two numbers
this month, on H.M.V. BDrog4.

Tommy Dorsey and his Orehestra have recorded two
good foxtrots, ¢ Hawaiian War Chant’’ and “ Symphony
.in Riffs,” on BD3867, in true Dorsey style.

Columbia
THOSE.who have seen the film * Love Story” will
remember -the ** Cornish Rhapsody ”” which is
featured in that production. It is a delightful piece,
and I imagine that very many people will welcome the
opportunity of hearing it again (and again), especially
when it is played by Harriet Cohen (pianoforte) and
the London Symphony Orchestra, conducted by the
composer Hubert Bath. Columbia have made this
possible by the release of DX1171, 2 12in. record, both
sides of which are occupied by the work in question.

“The Leslie Heward String Orchestra and The Light

Symphony Orchestia make Columbia PX1174 2 distinctly

attractive record in the light music class. It is one of
those records which, to my way of thinking, forms, as
it were, a good companion who is always good tompany.
The two compositions recorded are “ Londonderry Air,”
that ever popular old Irish tune arranged by Perey
Grainger, and * Tuesday Serenade ”—Valse Lente, by
Stanford Robinson, played by the two orchestras.

1 am very pleased to see and hear that Harry Davidson
and his Orchestra have recorded some of the old time
dance tunes, on Columbia DX1172. These records are
actually No. 1 of the Old Time Dance Series, which
occupiés three sides of two 1zin. records, the fourth
side being another old favourite, ¢ The Druids’ Prayer,”
in waltz time. The title of No. 1 of the series is ** The
Lancers,” and a jolly fine recording it is, and one which
is bound to bring back many happy memories to those
who in days gone by enjoyed the fun, excitement and
exercise of a dance which is a dance in the true sense.

David Lloyd has a most pleasing tenor voice, and the
two ballads” he has recorded on Columbia DB2139,
namely, “ Tell Me Ye Flowerets ” and “ Silent Noon,”
show the quality of his production.

Ronald Gourlay—entertainer at the piano—has’ two
fine recordings on Columbia " B3066 in the form of songs
for the kiddies. They are ‘“ The Birthday of the Little
Princess” and (a) ¢ Habits” and (b) ¢ Laughs.”
Ronald sings them in that delightful fre¢ and easy style
of his, which should captivate the hearts of all kiddies.
In the Princess song he does some of his wonderful
whistling, which alone will cause him to have many
imitators, both yvoung and old. Carrol Gibbons and the
Savoy Hotel Orpheans have two records this month,
Coluinbia FB3068 and FB3069. The former consists
of * I'll Be Around ”’ and “ When They Ask About You,”
both foxtrots, while the latter (3069) is “ Shine On
Victory Moon,” another foxtrot, and “ Let' Me Love
You To-night "—Beguine.

Victor Silvester and his Ballroom Orchestra play a
fine waltz, * Give Me The Stars,” on Columbia F. 'B3ar1,
:fmd he links with it * And Then You Kissed Me,” a slow
oxtrot.

Parlophone
I CANNOT quite associate Richard Tauber with the
two numbers he has selected for his latest Parlophone
record, RO20534. I suppose they are topical, as one is
entitled ¢ White Christmas * and the other * Where the
Blue Begins,” from the show ¢ Jenny Jones,” but they
are not a suitable medium for a voice of Tauber’s quality.
Naturally, he sings them as one: would expect him to,
and he makes the most of them, but I like him better
when he is singing something worthy of his undoubted
capabilities. Geraldo and his Orchestra have two good
numbers on Parlophone Fzo47; they are * It Could
Happen to You and “ Spring ‘Will be a Little Late
This Year,” both slow foxtrots.

The Victor Feldman Trio, with string bass and guitar
accompaniment, have recorded  Sweet Georgia Brown
and ¢ Drummin’ Man ”’ on Parlophone Fz2050. For those
who like their music “ hot ”* with a generous portion of
drums, this record should have an appeal. ‘* Ditties
from the Ditty Box " is the title bestowed on Parlophone
F2046, of several ditties sung by Box and Cox. ,

Regal
OU PREAGER and his Orchestra offer ““ I've Got
a Heart Filled With Love ” — quickstep— and
“ Choc’late Soldier From The U.S.A.”—slow foxtrot—
on Regal MR3744. Two good numbers for the dance
enthusiast. ;
George Formby sings one of his numbers from his
latest film, “ He Snoops to Conquer,” on Regal MR3745.
1t is “ Unconditional Surrender ” and he links with it
“ Our Fanny’s Gone.all. Yankee.”
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| Open to Discussion

The Editor does pot necessarily agree with the opinions expressed by his correspondents:

Al letters must

accompanied by the name and address of the sender (not necessarily. for publication).

Shonan

IR,—In reply to Mr. M. Goldberger’s letter asking for
~ particulars of a station by the name of Shonan or
Shonon, I have received a station which I belicve to be
the one in question.

It appears to be known as ‘ Radio Shonan,” and
operates in the 31 metre band. On the three occasions
that T have picked up this station they have been
giving news in English, and although I haven’t becn
able to get exact details of times and wavelength I was
able to establish that this station is operated by Japan
for propaganda purposes.

Should I be lucky enough to get better reception and

re details I will let you know.—F. B. BENNETT
K\Dfalthamstow).
Ll

An Interésting Lay-out

IR,—I enclose a:circuit diagram of my receiver.
The panel is bakelite backed with copper foil.
The RX is built on a baseboard, also covered with copper
foil. The A.V.C. system I described in my last letter,
that iy, obtained from the grid of the detector valve,
acting on the screen grid, was found to be unsatisfactory,
so I haveomitted it. The power supply consists of H.T.
eliminator, “which, with further condensers (2 and 4
mid.) across the output, gives absolutely silent and

constant strength background.
I am shortly to sverhaul my aerial system, which is
a r1oft, vertical copper-rod, zoft. above ground-level.
The proposed change is.to carry the lead-in along the

side of the house on beehive insulators which I have
obtained for the purposc. This should make a really
good job. I put the RX on the air about three days
ago and I had plenty of time to test it, as 1 was indisposed
and unable to go to work for a couple of days.—R. H'
Bowpgn (Walton-on-Thames). .

Automatic Speed Control
IR,—I have read with a good dcal of intercst the
recent . correspondence in  PracricaL WIRELESS
regarding Automatic Speed Conirol. I have tried the
circuit submitted by Mr. L. King, and T was not really
surprised to obtain a nice high-pitched howl. This was
eliminated by a minor adjustment and a signal tuned
in, but there was no gdifference in speed from that of
the same signal tuned in on a sct not using the A.S.C.
device. s
Bearing in mind that Mr. King reduces his 10,000 ohm
resistance to increase the speed, 1 also did the same:
in fact I tried many values of resistance in this-position,
from nil up to 5 megohms, all without the slightest effect
on the speed of the signal,
. Now, let us examine this matter of automatic speed
control. Itis to be assumed that the device is supposed
to ‘“accumulate,” say, a number of disconnected words,

and then to deliver, suddenly and without warning, a -

complete sentence. How, then, are we to account for
the fact that some words will necessarily be- retained
longer than others, or indeed, that when delivered they
will be in the correct order ?

. (Continued on page 128)
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Circust diagram of Mr. R. H. Bowden’s receiver.
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“Transformers, shrouded for above :I
-

Feﬁlzrfuaz,__1945

MODULATION
TRANSFORMERS

Unused surplus from Government order :

First grade manufacture, heavy
shrouding. Four types available :—

50 watts, PRI. 6,600 ohm.C.T.,Sec.3,5000h

iron

ms

50watts, PRI. 6,6000hm.C.T.,5ec.2,500 ohms
50watts, PRI.6,6000hm.C.T.,Se¢.6,0000hms

Above three types

' PDRIVER TRANSFORMERS

Shrouded type, designed for 6F6 triode
valves,
£1 12 6

connected driving pair of 6L6
AB2 (unused) ... z

FUSE HOLDERS

Twin
removable front
l{in. cartridge
5 amp. fuses ...

cover,

CONDENSERS
350 mfd., 25 volts, metai can

ji.G\C-
T.C.C. .25 mfd., 2,000 volts, meral can
7.C.C. 1,000 mfd., 12 voits, metal can

AUTO-TRANSFORMERS

0-110-230 voits, 75/100 watts, high grade

for continuous operation, with termi

block connector

SMOOTHING CHOKES
10 H., 100 mfa., wire ends ... U |

MICROPHONES

High-grade
polished casing

moving-coil,

Rothermel D.104 Crystal

All our advertised linesare new and unus
unless otherwise specified.

The above lines represent only a very

small selection from our stock. ‘We pr
ourselves on carrying

EVERYTHING FOR RADI1O

WEBB’S RADIO, 14, Soho St., Oxford
St., London, W.l. Telephone, Gerrard 2089

revised SHOP HOURS :—
10 a.m. to 4 p.m.

Note our
. Sats,, 10 a.m.

panel-mounting fuse-holders with
takes standard
fuses, complete with

. . 3lé

£1 17 6

well finished
£4 100

50

£2 18 6 each
30 watts, PRI. 6,600 C.T., Sec. 6,600 ohms
£226

71-
816
716

nal

216

ed,

ide

to 12noon i
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RADIO SPARES

and packing.

Type A,
C, 100 ma,, 4 v, 8

MAINS TRANSFORMERS. Primaries 200250 volts
Secondaries 350-0-350 volts.
4v.32a.,4 vé,222 a.,32/6. Type B, 80 ma., 8.3 v, 5 a2

80 ma.’

4v. 21 a,339. TypeD, 100 ma., 83 v §a,5v
24 a,339. Type E, 120 ma,4v. 6a,4v.2}a
37;6. Type F, 120 ma., 6.3 v. 2., 5 v. 2 a.. 37/8.
Type H, 200 ma., 4 v, 6 2., C.T. 4v. 6a,CT. 2 v.
21'a, 42/6. Type I, 200 ma,, 6.3 v 6 a,, C.T. 6.3 v.
6a.,CT. 5v.3a,42/6.

SPECIAL. Type J, 200 ma. Giving three L.T.s

of 83 v C.T. and 5 v, for Rectifier, 500-0-500 v.
Secondary H.T., 47 6.

SPECIAL. Type K. As Type J, but with 4 v, heaters

8.
Please note that owing to dimensions and weight,
of Type H, I, J and K, kindly add 2/6 for carriage
1/8 refunded by return of packing.
SPEAKERS. Celestion 8in..P.M., with transiormer,
29 6. 10in., with transformer, 43'6, Rola 8in. P.M.,
with {rancformer, 29 6 ; less trapsiormer, 24/-.
FIELD COILS, with hum coil if needed, 12/-.y
OUTPUT TRANSFORMERS.

Class B and Q.P.P.
9 6. e

Power, Pentode, Class B and Q.P.P., 11/-.
Power Pentode, standard size, 7/6. 20 ma. Pentode,
Midget, 5'-. -~

SMOOTHING CHOKES. 20 henries 100 ma., 12/8.
11 henries 70 ma., 9/8. 20 henries 120 ma., constant
inductance, nickel core, 1476,

DRIVER TRANSFORMERS. Class B, 9/-. Bobbins
only, 6,9,

MAINS TRANSFORMER BOBBINS. Philco,
Bush, EM.L, etc., 22/

LINE CORD. 3 amp., 3-way, ximately 180
ohms, per yard, 5/-. y. SRR

MULTI RATIO OUTPUT TRANSFORMER, 120
MA., 15 WATTS, TAPPINGS FOR 6L6’S IN PUSH
PULL ; PX'S IN PUSH PULL ; LOW IMPEDANCE

TRIODE, LOW IMPEDANCE PENTO.
IMPEDANCE TRIODE, 37/6, C
STRUCTIONS WITH EACH UNIT.

Orders accepted by post only, and those of 10/-

OMPLE

less should be accompanied by cash, Please include

postage with order. PRICE LIST 2id. stamp.

DE, HIGH
TE IN-

or

H. W. FIELD & SON

Colchester Road, HAROLD PARK, ESSEX.

AUSTERITY Jom
RADIO LIMITED

5 NEW RADIO
CONSTRUCTORS’ KITS

1. A.C. 3-v. (+RECTIFIER)
KIT. Local Station
Quality Receiver. Medium
Waves and Gramophone.

10 Gns.
(Battery Version of above. &£7.)

2. A.C. 3-v. (+RECTIFIER)

KIT. Short and Medium

Wwaves.
16-50 and 200-300 metres.  V.M.HF., Pen,
Triode, L.F. Pen., Rectifier, M.C. Speaker.
Extremely good on short waves—
say our custoniers. . Pﬂce11 Gns-

3. - A.C. 3-v. (+RECTIFIER)
SHORT WAVE KIT, 12-
100 m.

Without coil changing. Band
spread tuning on all bands. Price 1 2 Gns'

a. BATTERY 3-v. KIT. Short
and Medium Waves as
No. 1. £8

5. BATTERY 3-v. KiT. Short
Waves only 12-100 m.
as No. 2 £9

Post 1/1, plus 3/0 pa:i:;ing {returnable) on each
it

The above kits give guaranteed Loudspeaker
T

FIRST-CLASS
RADIO COURSES . .

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study

-T-undertaken at_home in your spare
time—YO N secure your pro-
_fessio qualification. Prepare for

YOUB share "in the post-war boom
in Radio. Let us show you how !

ssa=-=s FREE GUIDE m——.

The New Free Guide contains 124
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.R.E., A.M.I.LE.E., City
and Guilds Final Radio, Matric.,
tondon B.Sc.(Eng.), A.M.I.P.E,
A..M.I.Mech.E., Draughtsman-
ship (all branches), etc., together
with particulars of our remarkable
Guarantee of
SUCCFSS OR NO FEE
.Write now for your copy of this
invaluable publication. It may well §
brove to be the turning point in your |
career.

FOUNPDED !885—OVER !

===a 150,000 SUCCESSES = ===

NATIONAL INSTITUTE OF

o [ (0 B S et o S S
[ ———— T T L

—

ENGINEERING

(Dept. 461), 148, HOLBORN,
LONDON, E.C.I.

of Sbort Wave stations at programme
strength. .
Deliery from Stock — Ko 0.0.D
———

4-VALVE, 4-WATT
: CRAMOPHONE
AMPLIFIER CHASSIS

Acsembled on black Cracklefinished chasia
fitted with separate Tone Control, Volume con-
trol with onfoft switch, sockets for microphone,
gramophone and exiension sperker. Hum free
good quality reproduction. A.C. only. Input
200/250 v. _Size ovel'rnll‘l‘,] 8 x(‘;é x7iin. Ready
Price; including valves
and speaker. 10 Gnsl
Theoretival and practical Blue Prints of the
above available separately, 2/6 pair.
——————

A. & H.F. TRANSFORMERS. .M. nnd L. Small,
10/6 pair.

A. & H.F., with reaction, 10/8 pair. MIDGET
A. & H.F. TRANSFORMERS, Med. only, 8/8
pair. Blue Prints supplied with all eofl orders.
SMALL 2-GANG CONDENSERS, .0005}%14/6,
STANDARD 3-GANG Condensers, 0005, 13/6,
REACTION Condensers, .000%, .0005 and 0003
Differential, 3% each.

VOLUME CONTROLS. 10,000, 100,000 obms,
4, 1, 1 2nd 2 mieg. with switeh, 6/6 each, 5,000,
10,000, 25,000 and 30,000 ohms, less switch,

4~ ench.

MAINS VOLTAGE DROPPING RESISTANCES.
1,000 ohms, .2 amwp., 8-, 760 ohms, .3 amp.,
7l-. Both fitted with two variable sliders and
feet. 10w, wire-wound, 150, 500; 1,000, 2,000
obms, 28 each.

CHASSIS, Undrilled steel, sprayed silver,
103 x 8§ x23in., 7/6. Drilled lor 3 or 4 valves,
black ecrackle, 8x6x27in., /8.

TOGGLE SWITCHES. Miniature On-Of, single
pole, %{G. ~

LINE CORD, 3 core, .3 amp. 60 ohms per ft.,

5'~ per yard.
FLEXIBLE COUPLERS, }iu. spindle, 1/~ each.

307 HIGH HOLBORN,
| LONDON WL Phope- HOLborn 463/
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(I say that the words will be “ accumulated ”’ by the
device, for no receiver can receive as yet untransmitted
signals.) Admitted that it is possible to introduce a
period of delay between reception and reproduction of
a signal, this delay is equal for all portions of the signal
i.e. ** quet ” periods as well as “ speech ” periods, and
it is pointed out that during these ‘ quiet ’ periods of
the news broadcasts there is a definite microphone hiss.

But what is the point of all this desire to speed-up
the news which is broadcast at dictation speed ? After
all, the news is given in this way for a very definite
purpose, and every paragraph is, in any case, repeated
at normal speed: any other programme speeded by
AS.C. would in all probability become quite un-
intelligible.—E. Parsoxs (Luton).

[A.S.C. is just a leg-pull—Ep.}

Wind Chargers—and Coil Construction

IR,—I wonder i# any of your readers could give me
any information-on wind-generators and mechanical
éoil winders.

May I compliment you on your excellent journal.
I should like the Editor's views on automatic speech
control.—A. J. CoLLETT (Wolverhampton).

{Our own book, ‘‘ Wireless Coils, Chokes and Trans-
formers,” 6s. 6d. by post, contains details of seveial coil
winders. Owr companion journal *“ Practical Mechanics '
recently published a series of articles on wind-generators.
Aulomatic speech control is just a joke—~ED.]

Design for Amplifier

IR,—In the November issue of PracTicaL WIRELESS,

Mr. H. Rees’ article on the Cathode Follower may

be misleading in his pbrase ‘‘ the stage will show no
amplification.”

In a recent amplifier design I used the Cathode
Follower as the penultimate stage and very high gain
was obtained. Circuit, herewith, shows a 6J7GT valtage
amplifier resisfance-capacity coupled to . a triode,
6J5 or 6P5GT. This valve has its cathode directly
cennccted to the grid of the output valve. As the grid

(Edinburgh).

is positively biased by the same amount as the pen-
ultimate valve cathode, the output valve must be
arranged to Tun under these conditions.

As Mr. Rees states, the Cathode Follower may be
classed as a generator with a high input impedance
but with a very low ocutput impedance. Thus, as a
penultimate valve betweep a 6J7 and an output valve

whose input is of low impedance due to grid current, the -

Cathode Follower is ideal. Owing to this excellent
matching, and direct coupling, high gain is obtained.

The American 6B5 and 6N6G valves are directly
coupled twin triodes and are suitable, but greater gain
may be had with separate valves. The 6AC5GT is
specially designed for the job, for at 13 volts grid
bias (this is the 6P3 cathode bias), 250 volts anode,
32 m.a. anode current flows; the power output being
3.7 watts in a 7,000 ohm load. Beam tetrodes, 6V6G
or KT63 may be uscd if the control and screen grids

are tied together at the socket. As an alternative, the.

output may be taken from the output valves’ cathode
circuit. The quality is then exceedingly good owing to
the high damping factor, but at a great sacrifice of
volume. Increasing audio gain in the earlier stages made
no improvement as oscillation, due to feed back, was
evident. I welcome criticism on this work by Mr. Rees
or any reader who may be interested.—H. J. B. TELFORD

Some Early Experiments

IR,—Reading Herbert €. G. Bray’s letter in ‘* Open
to Discussion” has caused me to look back over

the past to the very early days of cat’s whiskers. His
experiences have been almost identical with my own
except that I started earlier, in telegraphy, in the days
of iron pyrates, and drifted on into telephony with
progress which was slower in those days. With an
experimental licence, my first attempt to get on the air
was with a tuning coil the length of ‘my attic den,
suspended on elastic, and tuned by pulleys to com;lwess
or expand the'coil, and an air condenser of three plates

about 11in. square made variable by closing the outer
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pair towards’ the fixed centre one. With the coming
of the valve, my first grid condenser was two_pennies
and a grid leak of indian inked blotting-paper, the valve
connections being soldered to the circuit wirings, en
fransformers made reception loud enough for the
family to distinguish the sound from my phones, Imade
up various ‘‘loudspeakers’ from earpliones in jelly-
moulds fo large editions made from 8in. magnets and
biscuit tins, as horn and vibrating disc. Unlike Herbert
Bray I have kept in close touch with the modern circuits,
valves, and components and as far as my pocket allows
still experiment, but only on the receiviug side these
days. A set that has broken down has more interest
to me than one that is perfect. I'rom a DX fan I have
changed over to get the best reception from our own
stations with as near as possible a faithbful reproduction
of the singer or band. Through all these years I have
never owned a cormmercial receiver. d

Looking back over my old copies of PrACTICAL
WireLEss I must congratulate the Editor for its advance
with the times, and also the present size, which I find
quite adaptable to my pocket and also stows away much
neater.—W. A. G. NEaLE (Gillingham).

The Cathode Ray Oscilloscope

IR, —Your article under the above title in your

issue dated October, 1944, needssome further
conunents :

The circuit explanations start in column 2 (page 461)
and in paragraph 2 the author states “ R7 and R8 are
used as the spot positioning controls,” but Ry or R8 in
the C.R.T. arc not shown.

Next, in paragraph 4, we have, “ R3 acts as-the
variable input control to the amplifier.” This is not
sa, R3 being 2 resistors, fixed 5 megohms each, inserted
to provide a circuit between an X plate and final anode,
and a Y plate and final anode. They certainly will not
vary the input to anything. .

Then in paragraph T (page 462) we have, “ To obtain
a linear waveform a charging valve is used to charge
the gas triode.” Surely we charge the time base con-
denser ? Again, in this paragraph we come to, “ The
screen of the charging valve has its voltage controlled
by R4.” This is wrong. R4isa 75 K. resistor forming
a'part of the potential divider for the C.R.T. supplies.
Once more in the same paragraph we find, ¢ The setting
oi Rg controls the grid bias of the triode, and hence
the amplitude of the sweep.” Wrong again! Rs is
a pair of 30 K resistors in series at the top of the C.R.T.
potential divider, inserted to permit voltages positive
or negative in respect of the final anode to be picked
by the shift controls.

You are well aware that the screen of the charging
valve has its voltage controlied by Rzr, and that the
setting of Rzo controls the grid bias of the triode and
hence the amplitude of the sweep, but this does not
help the reader. -,

Another detail is the C.R.T. supply mains transformer.
Why specify a winding 6.3 volt, 4-5 amp.? Such a
transformer is quite hard enough to find without this
winding.

Lastly, I feel it should be pointed out that owing to
the tube’s susceptibility to stray fields, it will © pick-
up” patterns or waveforms from the power {rans-
former, unless the latter is mounted behind the tube
or at a suitable angle (which usually makes for an
untidy lay-out.) Beginners should also’ be advised that
wheré a potential divider is used in this way for the

time base, both the frequency and amplitude controls '

will have some effects on the function of the other, other-
wise the beginuers look for non-existent faults.

Technically, of course, your article is quite sound
in all respects, although the design of an oscilloscope
using 4-volt valves (making the power transformer easy
to come by) would have been more practical, and more
easily completed.—C. F. Tavior (Herts).

[The author replies : In colummn 2 on page 461 it states
that R7 and R8 are used for spot positioning controls.
On examination of Fig. 2 it will be seen that two potentio-
meters have no number against them. These are Ry and RS,

Also in paragraph 4 for R3 read Ri8,and for R4 vead
R21, and for R5 read Rz2o. -

Readers seent to have had trouble in finding satisfactory
mains transformers for the oscilloscope.  Radio Instrinent
Co. siake transformers which will supply the necessary
vollages.

Type A, 350-0-330, aid two 4-volt windings. (One can
be wised for the Uty and one for the GT1C and the tube).

Type B, 350-0-350, and a 5-volt and 6.3-volt-winding.
(This can b used as the amplifier transformer ; the 6.3-volt
wi;:di;zg being used for the two GJ7 valves and the 6X5
ralve.

Some readers have wanted to know wheve lo place the
various componeats. For their aid I have drawn some
sketches which I hope will be.of use.

Fig. 1 43 the article shows the oscilloscope from the front.
All the conirols are nounted on a steel panel. Iig. 2 shows
a uviety from the top.

Difficulty may be found in oblaining a polentiometer
suitable for Rzx (300 ohms). For this control a _half
megolm may be used with a 300 ohm resistance acvoss 1t.
AlL the values, R13, 20, 14, 2T and 15 are very critical and
should definitely be used. =

The connection between the horizontal and vertical inpui
should be connected to earth.] s

Wanted—A S.W. Circuit

SIR,—To-day various journals arrived in the form of
) comforts, among which I was delighted to see
PrACTICAL WIiIRELESS. This took me back to better
times, when I was a keen enthusiast and an early reader,
period Vol. 1, No. 1. -1 must say it is as fascinating as’
ever, in spite of your journal’s reduced size. In a get-
together with some of the boys, the keen amateur type,
they have kindled in me an old flame. Inspired by this, I
maise the-following inquiries. Can you suggest a suitable
circuit that would give short-wave enthusiasts an cther
contact with thie outside world, a quarter of which they
have already scen. Power availability is a six-volt
accumulator stepped up by a rotary converter, giving
an output of at least 110 volts D.C. In view of the drain
on the accumulator I have in mind a two-valve short-
wave set, some 12 to 200 metres with automatic grid
bias, fixed coils. -

Portability calls for not too large a chassis, .and
sensitivity, without too long an aerial. With a goed pair,
of ’phones we shall probably try to bringin the impossible.

Our needs in this direction are great, but our comforts
are small. I shall be grateful of any help you can give’
me, and may I add that a reliable vendor’s name, who
can despatch the necessary components, would be
useful, No cabinet is required, o ’phones.—R. J. G.
Stevens (CAMLF.).

Radio ™ Jakarta” and “ Shonan”

IR,—Noticing John J. Riordan’s request for infor-
mation regarding Radio Jakarta, it broadcasts on
16.6 metres at 15.00 hrs. G.M.T, a half-hour programme
in English to India daily, and is situated at Batavia on
the Island of Java. Regarding M. Goldberger’s request,
Radio Shonan operates on 31.42 metres 9,540 kjcs and
is situated in Free India ; ‘programmes in English at
14.45 and 17.30 hrs. GM.T. It sometimes announces
itself as the Voice of Azad Hin and The Voice of Free
India. I hope this wiil be of some use to them. Could.
any reader give me any information regarding the
following stations: J.C.J.C., giving a special trans-
mission on 4I.55 metres on October 21st, 1944, at 12.00
hrs. G.M.T., their regular schednle being at 00.30 to
23.00 hrs. Cairo time, M. or N.P.Q.3, 19 metre band, 12.30
and 14.00 hrs, G.M.T. Calling B.B.C. in London and
B.B.C. Italy.

1 have compiled a good log, using F. J. Rayer’s 2-valver,
March, 1943, issue, L added an untuned H.F. stage and
it was a great success. I received W.J.Q. press wireless,
New York, calling M.C.D. Paris in Voice at 21.15 Tirs.
G.M.T., 31 metre band, 10,010 k/cs. —F. J. LoNGwmax,
(Mansfield). By
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Receiver for Motor-cycle

IR,—I am contemplating the building of a small
receiver to insert into the well of my motor-cycle
tank, which is limited to a space of approximately
.1z cubic inches. I interid to supply power from the
‘6-volt accumulator, via vibrator.

1 have spent many enjoyable hours wading through
my issues of PracricaL, WIRELESS (I have everycopy
you have published) and find that I am unable to decide
as to best circuit suited for speaker reproduction.

It occurred to me, however, that” you may have
readers who have successfully experimented along these
lines, and believe me I should indeed be grateful for any
‘advice or help that could be offiered.

Before closing, I should like to tender -a vote of thanks
to you, Sir, and to the staff of PracricAL WIRELESS for
your excellent triumph over circumstances that must
have caused no little inconvenicnce and worry.

May I at this juncture raise my hat to * Thermion '™
who to me occupies a position only equalled by the
Prime Minister himself ; "he has stuck by his principles
since 'his first article.—HENRY G. WHEELER (Plumstead).

: An 0-v-1 for S.W.
IR,—TI would like to write to you-about my s.w. set.
It is of the o-v-r type, for A.C. mains. It uses
four-pin coils, AC2HL detector, and AC2 Pen output.
The circuit is of my own design and it works out very
well. Among stations I have logged are WCRC (25.3 m.),
WCBN (26.9 m.), WOOC (19.7 m.), WOOW (25.3 m.},
also WGEO, WBOS (19 m. band}, WNRA, WNRI and
‘WNRX. Recently at 2.30 p.m. 1 heard astation which
sounded like Radio City, Moscow, 18-rg m. band.
Could any reader give me any information about same ?
—J. H. Brunt (Biggleswade).

' g The Universal Two

IR,—Having refid W. James’s (Enniskillen) letter in
the November issue, 1 should like to mention that
I have built the Universal Two described in the April
issue. I managed to get the components easily enough
drom PracTICAL WIRELESS advertisers, though I con-
tented myself with two 16 mfd. smoothing condensers
which have 1proved ample. My first attempt using two
gang variable condensers proved a big success, but in
‘a later modification I damaged the secondary of the
aerial transformer and it took me until quite recently
ito find the fault, which was intermittent. Luckily I
lhad a spare H.F. transformer which works quite well
ias a replacement, and I receive all M.W. stations at
inormal strength. I also use a 15ft. throw-out aerial.
'T have been interested in radio for about 18 months, and
‘1. have read quite a lot about it since then, including
Scott Taggart’s “ Manual of Modern Radio,” published
by P.W.in 1933. My latest is “ The Admiralty Hand-
book of Wireless Telegraphy,” Vol 11, price 6s. and worth
every penny of it to amateurs interested in design.
I have taken P.W. since January, 1944. The above
set is the first T have built, but when parts get cheaper
I hope to build others. I am well satisfied with your
magazine, which forms a happy bond between readers.
May I back up the other fellows who would like to hear

more about crystal sets P—H. WiLso~ (Didcot).

- Stations ldentified” .
SIR,—I have identificd a few more stations with my
DX Economy 3. They are as follows :

WCBN 16.86 m., WRUS 19 mb., WNRI 23 mb.,,
WRCA 25.2, 16 mb.,, WLWL 19 and 16 mb., WNRA
16 mb.,, WNRX 20 mb.,, WRUL 25 mb., WLWR 23 mb,,
Radio Dakar 26 mb., WQV New York calling FCA.
I heard replies from FCA, and would be grateful if
anyone could give me its location, and also that of an
Italian trapsmitter in the 35 mb. (approx.) ?—J. M.
EaLey (Swindon).

IR,—Here are the details of a transmission T hcard
recenily, they might be of some interest to the
readers of Pracricar. WIRFLESS? =t

News in English from Melbourne, Australia, VLG
31.32 metres at 3.35 p.n. B.S.T., and closing down at
3.45 pm., also VLC6 31.2 metres, both stations at
loudspeaker strength on a simple home-made 1Vz2.—
A. Courtuarp (Carlisle).

Testing Ground Motor Speed

IR,—I would like to make a few remarks about an
.article on gramophone motor speed testing in the
April, 1944, issue. 7 L
The turntable is required to do 8 revs./min. This is
78/60 rev.fsec., if the light comes on 50 times a sec.,
then for every flash the table will do #8/60X 50 rev.
This is 13/500 of a turn : one hole per flash will therefore
be 500/13 holes per turn. This works out at 38. 461 holes.
The best way out of the difficulty is to double = #6.922
holes and ;7 will be near enough for most purposes. -

To check my working 1 made a disc like a sunflower:

with alternate black and white petals, 77 sectors,
leaving two white ones at the end. "As expected, when
tried out—on an induction type motor—the marks
appeared to be.stationary for a whole turn and then
jumped half a mark.

As a matter of interest, #8 holes would give speed

5Q

as follows (light in every other ht;le): 39 turns-sec.

] . !
=M turns/min. = %6.923 revs./min.—STEWART

9
Binsteap, B.Sc. (Huddersfield).

Esperanto

IR,—As a reader of PrRACTICAL WIRELESs from the
first number and as an Esperantist with a practical
experiérce in that language for international purposes:
for over 40 vyears, I should like to endorse your
correspondent’s remarks. J
Before the war there were quite a number of
Continental stations giving an Esperanto transmission,
and it is to be hoped that not only will they resume this
servicc but extend it.—A. E. Le (Colwell).

FACTORS, LAWS, RULES, . AND CO-
EFFICIENTS OF RADIO AND TELEVISION

(Continued from tage 115)

U .

Unit Charge.—That electrostatic charge causing a
mechanical repelling force of one dyse on an equal charge
of similar stgn at a point 1 centimetre from it in a2 vacuum,
both charges to be concentrated.

v L
Volta Effect.—When two metals are placed in contact
with each’ other in air, one possesses fecble positive
charges and the other feeble negative charges.

w
Wow Factor.—(x) The maximum, instantaneous
variation from the average speed of a recording turntable
shall not exceed plus or minus 0. per cent. of the
average speed. (2) The maximum instantaneous
deviation from the average speed of a reproducing
turntable shall not exceed plus or minus o.3 per cent.

of the average or mean speed.

Y
Young)s Modulus.—That force necessary to stretch
a substance of unit to an elastic limit to double its
length, it being constant for any one material. As a
formula, M=LF/ea, where L=length of substance,
a—area, F=force applied, c=total of elongation
produced by F.

Z E
Zeeman Effect.—That distortion of the spectrum lines
in the light emitted by a flame when, that flame is
subjected to stiong magnetic fields.
(Reproduced by permission from the Institute of Rractical
Radio Engineers Proceedings.)

N
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CLASSIFIED ADVERTISEMENTS

LITERATURE, MAPS, etc.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen experimenters to apply
for membership, Current issue " R.S.G.B.
Bulletin ' and details. 1/- below. __

AMATEUR RADJIO HANDBOOK (300
z th, 6,6. Radio

ﬁages). paper cover, 4/- ; clo
andhook Supplement (140 pages), paper
th, 5/-—R.5.G.B.. 28-30,

cover, 2,8 clo A

Little Russell Street, London, W.C.1. r
WEBB’'S Radio Map of the World, Locates
any station heard. Size 40in. by 30in.. 4:6.
post 64. On linen, 10’6, post 6d.—-Webb's
Radio, 14, Soho Street, London, w.1.
GERrard 2089,

MORSE & S:W. EQUIPMENT

e = N e N W S
MORSE Practice Equipment for class-room
or individual tuition. Keys, audio oscilla-
tors for both battery or main operation.—
Webb’s Radib. 4. Soho Street, London, W.1.
Phone * Gerrard

“11.A.C.” Short-wave Receivers. Famous
for over ten years. lmproved one-valve
model now available. Complete kit of
components, accessories. 1 in-
structions only 18/-, postage
assembled in one hour. S.A.E. fol
catalogue.—A. L. Bacchus, 109, Hartington
Road, London, S.W.8.

RECEIVERS & COMPONENTS

vave, 5 valves 10 coils, no

S.L. 900 all wave. {
speaker, best offer. S.T. 700 and 800 coil

umits and other parts, all perfect. 250
P.W.s 1935 onwards.—W. A, Cooling. 29,
Cariyle Road. Maltby, Nr. Rotherham,

Yorks,

RADIO and_Electrical Engineers’ ex.
Government Side Cutters, 22/8 i doz.:
long nosed insulated pliers. 22/6 1 doz. :
49/~ doz. prs. Carriage paid. Guaranteed
brand new Mains Transformers, 4v. or 6v,
Heaters, 80ma., 28'6 ; 120 ma.. 37 6. Multi
OQutput Transformers, standard size. 6.6.
Carriage paid orders . S.AE, for list
Radio-Spares.-A.D.S. Co.. 261-3-5, Lichfield
Road, Aston. Birmingham 6.

3-VALVE BATTERY
RECEIVER

Following the amazing success of the
‘ Wizard * 4-valve universal mains
receiver (circuit and instructions, etc.
5/-, still available), we have been
inundated with enquiries for a battery
version of this popular set. and we now
offer for 3/6d. the *“ DORSET”
BATTERY THREE manuscript, com-
prising complete constructional wiring
diagrams, every step and wire de-
seribed: schematic circuit with pick-up
and tone control connections ; full size
drawings and perts list and average
prices. Easily obtainable valves and no
electrolytics. We sell any components
separately. You do not have to buy
the complete kit from us. Dorset
enguiries - answered free S.A.E. No
eallers, mail order only.

WELDONA RADIO ACCESSORIES
LTD., “ Avon,” Burlington Road,

Swanage, Dorset.

MIDLAND INSTRUMENT CO.
INSTRUMENT WIRE, 16, 18, 20, 22, 24,
30. 35. 38 s.w.g., enam,, 1/8, 1/8, 1/10, 2/-.
22, 216, 2/9, 3/-» per hali-pound reel. 34
s.w.g. enam,, 20z. reels only, 9d. 22sw.g,
D.C.C.. 3/6 1b. Reduction for guantity.
S.\V. COILS, 4-pin. set of 3, 12-8) metres,
with circuit for a 2-valve set, 8/-. Medium
Wave, midget Aerial and H.F. Coils, with
circuit for a 3-valve set. 8/- pair. Medium
Wave Coils. with reaction circuit. 3/6.
TWIN MAROON FLEX, 23/36,
56 : 72yds., 30/-. Flik-o-Disk.
current, ohms and watts calculator,
jvorine. 6/6,

MAINS 230/250 v. Neon Lamps, 3/6. Slyd-
lok. 5 amp. fuses, metal panel met., 2/6.
CHARGERS, 200/250 v. A.C., output D.C.
2-4-6-volt at ! amp., 30/-
Most of last month's advertised items also
in stock. Send for lists or enquiries,
2id. S.A.E. Orders over 30/~ post free.
No C.0.D. under £3.
MIDLAND INSTRUMENT €O, 18
3larborne Park Road, Birmingham 17.
. Tel. : HAR 1308.

SPARKS' DATA SHEETS
Provide full constructional details and

I}lu@prints of- Tested and Guaranteed

MORSE CODE
TRAINING

There are Candler Morse

Beginners
Operators.
SEND NOW
FOR THIS
FREE
“ BOOK OFf FACTS”
It gives full details con«
- ey 4 cerning atl Courses.
THE CANDLER SYSTEM C€O. (5.L.0.)
- 121, Kingsway, London, W.C.2.
Candles System Co., Denves, Colorado, U.S.A.

e Gl

GENUINE Amateur selling up offers—
valve analyser (P.W.. Sept., 1944) S.W. set,

new electrolytics. speakers, coils, con-
densers, resistances, valyes, etc. S.A.E.
for list.—35, Thornacre Crescent, Wrose,
Shipley. Yorks. e

i5.A, thread screws and nuts, 1 gress
assorted. useful sizes, 2/8 : ditto, brass

1'6 gross; fbre washers,
assorted solder tags, 2/-
assorted small eyelets and rivets,
EIOSS ; rubber-covered stranded ~copper
wire, 1d. yard ; heavier guality, 1id-¥yard ;
very heavy quatity. 2id. yard ;- ideal for
aerials. earths. etc. Tinned copper connect-
ing wire, 20ft. coil, 6d.; ditto rubber
covered, . coil, 6 ; Wood's metal
stick, 2iin. by iin.. 1/~; cotion covered
copper instrument wire, ilb. reels, 18, 20,
92 24 gauges, 1'6: 26, 28 sauges,
30, 32 g,. 2/-; 84 g.213; 388 5
gauge, single silk covered, 2 oz. reel, 2~ ; 24,

5, 28 g., silk covered, 2 02.. 16 : L 32, 34,
36'g., ditto, 1'9 ; 16 g., double silk covered,

b, 5. sensitive permanent crystal
detedtors, Tellurium-Zincite combination,
complete on base, guaranteed efficient. 2/6 |
reliable crystal. with silver cats-whisker,
64d. : reconditioned headphones, complete.
400¢ o]

washers,
£TOSS :

hms, All postage extra,—Post
Radio Supplies, 33, Bourne Gardems,
London, E.4. A

WANTED.—Service sheets, any guantity.
—Offers to BM/ABY. London, W.C.1. .
ARMATURES rewound vac, Drill. Frig
All types. Enquiries. send to W. F, Waller,
146, Ditchfield Road, Hough Green, Widnes,
Lanes. . o

<~ MIGHTY ATOM W Wonder Radio.
Wide choice programmes, full speaker
strength. Parts. with valves, 55/- (Speaker
with transformer extra). Simplicity itself.
Hundreds built by Forces. Chassis only
6 x 4. Full instructions, 1/6, post free.—
gusims Light, Dept. W.P., Kings Square,

ork.

WANTED by Radio Engineer, Trophy 3,

6 or 8, or similar type communication
receiver.—Pollard, ‘ Hilt House,” Weald
‘View Road, Tonbridge.

NEW Components.—Loudspeakers. cot-
densers, transformers, resistors, voluvme
controls, mains droppers, etc, Write forlist.

~—Johns, 56, Hughes Ave., Horwich, Lancs.-

Bargains in Radio, Electrical
and Scientific Apparatus.
|SEE PAGE 83 JANUARY ISSUE

ELECTRADIX RADIOS
214, Queenstown lsid., Battersea, London,

o - @
BERRY’S (Short-Wave) LTD.
We offer C.R. Tubes 2}in, £3 8s.,.4iin. £6 1s.
Meters 0/5 mA., 57:6. 0/l mA., 756. bw.
Amplifier, £16 10s. Mikehead, £4 15s.
Pick-ups, 73 6, 78/9. Ceramic SW Variables.
H.F. Chokes, SW, 2/6. Metal Cabinets,
39/6, 63/~. S.M. Drives, 86. 35/~. “P"
Coils, 2:3, 2 6. LF.’s, 7/8. 5v, Drilled Chdssis,
4,6. Jacks and Plugs, 2'6 each. Switches,
Ceramics, etc. Send 1d. stamp for full
List * P.W.” to

2.5. NIGH HOLBORN, LONDON, \\'.C..l

ADIO SPARES, Line Cord, 3 amp,
Approximately 60 ohms per ft. 3-way. 4'11
er yd.; 2-way, 4/- per yd. 2-gang Con-
nsers. Midget Coils. 6 6 per pair, V/
Controls (all values), with switch, 4 9 each ;
less switch, 3/9 each. Solon Soldering Irons
(Pencil Bit), 13/6 each.
Bigrest_Stock of Radio Valves in Eng-
land. Let us Nave Your Enquiries.
Rothermel (Crystal) Pick-ups, £3/14/-
Celestion P'Mj_,'

3 T, L
Strictly Cash with Order-—Matt Hadio
Service. 152, Riehmond Road, Kingston-
on-Thames. (KIN, 4881,)

DATA SIHEETS for : 31 Watt Amplifier,
2/6 ;: Two-valve Amplifier (Battery), 2/6 ;
Transverse Current - Mike, 2/¢:; L.T

for D.C., 2/-

.C), Ditto o
Electric Guitar - Electronic
One-string Fiddle, 3/6 ; Shocking Coil,
2/6 ; Ohm’s Law, 1/3; i
Circuits. 1/3; Colour Code (Resistors-
and Condensers). 1/3.
JUST RELEASED. Full details and large
print of a Super 8. W. Two-valver (Battery)
for DX work, 2.6. .
L. ORMOND SPARKS, The Constructors
Consyltant, 9, Ph(ée});eth Road, Brockley,

SOUTHERN RADIO’S
WIRELESS BARGAINS
FTELSEN large drives. Complete boxed

(type W184). 2/6.

REACTION Condensers, 0.0001, 0.00015, 1/8.
2MFD,. Condensers. Post Office upright
paper type, used but fully guaranteed high
working voltage. 2/6.

ACE P.0. Microphones, complets with
-transformer, ready for use with any
receiver, 7/6.

MULTICON Mica Condensers, 28 capacities
jn one, from 0.0001 upwards, 4/-.
CRYSTAL Detectors, complete, 2/6, Dr.
Cecil Crystals, 6d. each ; with catswhisker,

9d.
1l_’USlII-BACK wire, insulated, 25 yards

oy 5/~
INSULATED Sleeving, assorted colours.:
yard lengths, 3/8 doz. Single-screened
Wire, dozen vards, 10/~  Twin-screened
Wire, 17/- dozen yards.
'AL-CASED Condensers, 0.1+0.1+0.1.
High working voltage, 2/6.
POWER_ Rheostats, Cutler-Harmer, 30
ohms, 4 6.
PUSH-BUTTON Switches, 3-way, 4/~
8-way, 6/-.. (All complete with knobs.
Escutcheons for 8-way p.b. switches, 1/6. «
P.B. KNOBS, 6d, each. Pointer Knobs
(Black or Brown), special instrument type
for iin, spindles, 1/- each. -
ERIJE Resistances, brand new, wire ends,
1, 4. 1 and 2 watts, mostly low values but &
very useful selection, 100 for 30/-.
COPPER_Earth Rods, 18ins., 2/6 each,
HEAVY DUTY L.F. Chokes. 30 henries
100 milliamps, 250 ohms 14/-, 500 ohms 18/=»
1,000 ohms 17/6.
We have for disposal a large quantity of,
brand new assorted screws, sample 1Ib.i
weight, 5/-. Soldering Tags, including
spade ends, 6/- gross. Coil Formers, ceramic.
and paxolin, 7/6 per dozen. Special Bargain,
offer of 50 Assorted Condensers : 20 Tubular;
Condensers, 20 Mica Condensers, 8 Silver
Mica Condensers and 2 Electrolytic Com-
densers. All brand new, 47/8 the parcel of}
50. All Types of Pyrobit Soldering Irons;
available from stock, Chassis Mounting
Valve Holders, Engliish and American’
types, all sizes, 1/- each. s
Hundreds More Bargains.
SOUTHERN RADIO SUPPLY CO., :
46, Lisle Street, London, W.C.
Gerrard 6653. -
EVERYTHING for the constructor and:
serviceman. Lists S.A.E.—Crosby Com-
gonent Company, West Hermitage, Shrews-
ury.

WANTED all ‘* Practical Wireless " for

1944, State price.—Scott, 12, Belgrave
_Place, Camden Road, Bath. .
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FRED'S RADIO CABIN,
TUBULARS, 0 1 mfd., 9(1. each 8/6 doz.,

also .01 mfd. at 6d. each, 6/- d
glsc RIVES Telsen, w1thout knob,

NTERNATIONAL Octal valve-
holders, 8d. each, 7/6 doz. fn. 8d.,
6-pin, sa 7-pin English, 4d C 7-pm_

Base

chassis mountmg. 7d.

COPPE. mE. TINNED, 18, 20, 22-
gauge, 1/- i}b

T.]?g.c ENSERS 1 mifd., 5000 v.

5/6.

PUSH BUTTON UNITS, 7-way, 2/6 each;
8-way, 3/- each; 12-way with escutcheon
plate. 4f-; NO KNOBS.

** HENLEY * Electric - Soldering Irons,
new. Straight bit, 13/6 each. Pencil Bit,
14/6 each. Resin cored solder, 4/- 1b. reel.
RESISTORS. 15,000 ohms, % 3d.

each. 150,000 ohms, 3 watt, 3d. each,
22,000 ohms, 3 watt, 3d. each.

MAINS DROPPERS. Complete with
fixing legs. .2 amp., 950 O 6/- each

Ditto, .3 amp., 800 ohms, 6[- each. Each
with 2 variablé sliders.

WIRE. Single cotton covered, per 't lb.
xégel. 28 g.,26; 3¢, 2/8; 32¢g., 2/10;

g., 3=
WIRE ! Double cotton eovered. per i lb.
reel 18 2., 1/8 ; 20g 110 ; 22g..2/-; 24g.,
2/- : 308, 2/9: 32 8. 2/10; 34 g., 8-
WIRE ! ! ‘Also single cotton and en-
amelled wire, 22 g., 1/9 ; 26 g., 2/- per { 1b.

cel,
W[RE ree
26, 28, 30, I

Silk covered. per 2 oz. reel,
, 34, 36, 38 and 40 g., 1/6 reel ;

WI.‘RE, i Ib.
18g 1/9: 20 g. and 22
6¢g., %/6. 28 ., 2/9; 30 g.. 3/~ 32 5.8

16 g. double silk covered,
Heat r:zilstmg connecmng

wire, co
SYSTOPLEX sleevmg 2 mm., 3id.. yd.
Bra.lded sleevmg. 3mm.,

per

reel,
ECTOR, New Type on
ebonite base, 2/6 each. CRYSTAL and
Catswhisker in metal box, 6d. each.
SINGLE SCREENED CABLE, 6d. per yd.
T.C.C. TUBULARS, 50 mfd., 12 v, 1/6,
25 mfd., 12 v., 1/6.
COWDENSER&, variable reaction,. mica
dielectric, 3 mfd., 1/8 each.
TONE CONTROLG, 2]
. ILF. CHOKES,
EI‘MEDIUM-\VAVE OILS, 6'-pr
ROP. ECTROLYTICS,
wke., 2/- each 6 mfd., 50 v.
wkg., 9/- each; 10 mid., 50 v. wkg.. 2/- each.
PYE 1YPE HF, Chokes. 2/~ each.
PILOT BULB HOLDERS, clip or bracket
type, 6d. each
BRASS SPINDLE EXTENSIONS, .t
splndle. 9d. each.

Postage must be included. No C.0.D.
FRED'S RADIO CABIN FOR BAR-
GAINS, 75, Newington Butts, S.E.11.
Rodney 2180.

. COMPONEN‘IS FOR THE MIDGET

RECEIVERS
TIIE SIMPLEX FOUR, theoretical circuit
diagram of four-valve, medium-wave T.R.F.
midget receiver, A.C./D.C., together with
all component values and their equivalents,
standard material throughout, combining
maximum iency with simplicity of
construction. A proven success. 1/6 per
. Kit of part,s complete with all
components, valves, aker, etc. The
answer to all those w1s ing to comstruct a
midget receiver nging first class results.
Minus cabinet, at £9.
MIDGET polished cabinet for the above
receiver, etc., at 30/-.
MIDGET aerial and H.F. high eain,
medium wave, T.R.F. coils. Ideal for T.R.F.
midgets.. 9/- pair. Ditto coils, M. and L.,
11/- pair. Midget aerial and oscillator
medium wave colls for I.F. 465 kjcs, 8 - pair.
Midget short-wave ditto coils, for I.F. 465
kjcs. mounted on stand-off pillars, 5/6 pair.
M 2-gang vanable .0005mfd. con-
denser, 15/- Ditto 3-ga 14/-. * Tiny
Mite *’ ultra midget 2-gang dit.to condenser,
with slow-motion drive and trimmers, 17/6.
MIDGET chassns, drilled for four valwes,
sprayed grey, de luxe, 10} by 6 by 2in
o 5Slz.sandard ditto chassis, 10 by 4} by
.,
MIDGET dials, transparent ivorine, 4 by
3lin., medinm wave, station names, etc.,
Three wavebands, S.M.L. station names
2/-, Three wavebands S.M.L. station
names, etc., 7 by 1/6.
MIDGET chokes. 50160 mla ., 7l6. Heavy

(Continued top of third calumn)

e

o
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LONDON CENTRAL RADIO STORES

EXTENSION SPEAKERS made by
G.E.C. P.M. in highly polxshed cabinets.
Beautiful job, brand new, 78/6.

MAINS TRANSFOR’\IERG
offer Ex Govt., made by Philips. A.C.
Input 100/250v. Screened primary, 300-0-
300v., 80 m.a., approx. 6.3v., 12.5v, Highly
impregnated. coded jeads to
facilitate wiring. To clear. 25/6 each.
ﬁlso é\s%avy duty type. Inp% 200-250 v.

.C. V., m.a., 4v. 2a.. 4v. 3a.,
6.3v. 4a.. with 4,500 v. winding for Cathode
Tube. Weight 11 lbs., 33/6. Also specwl
line newly manufactured, 300-0-300v. at
80 m.a,, 6.3v. 3a., 5v. 2a., 37/6. Also Ex
R.G.D.. brand new. Input 200-250 A
Output 350-0-350v. 150 m.a,, 4v. 4a.,
4v, 8-10a., 4v. 34a., 25v. i-1a., 45/-.

PUSH BUTTON UNITS. Complete with
12 buttons and escutcheon, 8/6. 8 button
unit with knobs and mains switch, rated
125v. at .3 amp. and 250v. at 1 amp., 5/6.

SOLDERING IRONS. Electrie, 200-250v.,
65-75 watts, 12/6.

ELECTRO-BIAGNETIC COUNTERS. Ex
G.P 500 ohm coil counting fo 9,999,
operat,ed from 25-50v. D.C., 6/- each.

CHASSIS, Beautifully chromium plated.
highly polished mirror finish. 19in. x 12§n,
x 8in, Drilled for 14 valves, chokes, trans-
former, etc., 27/6.

HIGH VOLTAGE TRANSFORMERS.
Ex-Baird, 6,000v. approx., fitted with porce-
lain insulated terminals. 3iln x6%in. x 3tin.
20/-. 4,000v., 4in. X 3fin. x 3}in., 1.0/6.

Special

TUNING CONDENSERS. 3 gang .0005
mid. withont trimmers, designed for motor
drive. With large diameter driving disc and
reduction gear, adaptable for slow motion
manual drive, 13/6.

YAXLEY TYPE W/C SWITCHES. 2in.
spindles, 4-way, 3-bank, with shielded osc.
section, 6/3 ; 5-way. 6-bank, with 3 screened
sg(i:tions. (;7,3 i 3-way. &-bank, without
sl 3

OAK SWITCHES. 2}in. spindle, complete
with knob. 4-way, 2-bank, with connecting
block, 4/-; 4-way, 2-bank, 3/3.

P.M. SPEAKERS. Goodman’s 6in., with
Pen. Output transformer, 34/6. 8in., less
trans., 30/-.

DROPPING RESISTANCES. Best quality,
750 ohms, .3a., 7/6. 1,000 ohms, .2a., 7/6.

TWIN FLEX. Latest plastic covered.
White and brown. 4/6 doz. yds.

PLATINUM CONTACTS. Double Spr'lng
mounted on ebonite, 1/6.

‘\IAINS TRANSFORMERS. Two special
lines of newly manufacmred British t;mns-
formers. v. at 75 ma., 6.3v.

5v. 22, AlSO as above 4v. 4a., 4v. 2a. Each
37/6. Post, etc., 1/3 extra.

TWIN SCREENED PICK-UP LEADS,
fitted 2 plugs, 8ft. 6in. long. 2/9.

LARGE CROCODILE CLIPS. 2} x fin.
Powerful spring grip, 9d. each, or 8/- doz.
EX-G.P,0. PLUGS, 1/6.
MAINSBRIDGE type CO‘VDEI\SERS
Metal cased, p0Ov. wkg., .2/9. 2mifd.,
3/6. 2 mfd., with msulated temunals 5/-.

NEW POWER AND PENTODE TRANS-
FORMERS, 10/6. Smaller type, 7/8.

PENTODE OUTPUT TRANSFORMERS.
Well-made and efficient. Suitable for small
speakers. Size 1} x 11 x 1iin., 6/-.

“ R.T.” AERIAL AND ILF. COILLS,
Medium wave. Boxed, with circuit. Per
pair, 10/6.

'é‘é(IMMERS Postage stamp 40 m.mfd.,

VIBRATORS. 24 v, 4-pin. Also 12 v. 7-pin,
each 15/-.

VALVE HOLDERS. Side contact, 1/9.

Mullard octal 9-pin, 9d. each, Celestion
Amphenol International Octal, 1/~ each.,

10/6 doz. Int. Octal Base, 8d. each, 7/6 doz.
POTENTIOMETERS, carbon. short
spindle. 10,000, 20,000, 50,000, 100,000 ohms.
.25 egohm. 1 megohm, 2 megohm. Any
value, 3/9 e

COVDENSERS, ﬁxed postage stamp,
.0005 mfd. 6d. each.
CHASSIS. llm X 9¢in. x 2¥n., drilled

& valves and components, 4/6.
LONDON GENTRAL RADIO
32, Lisle Street, W.C.2.

STORES,
GER 2969

duty, supenor job, 80 mfa., 30 henry. 12/6

120 m/a.. 25 henry, 15/-.
MIDGET trans speaker (Pen), 7/6. Heavy
duty, 10 watt, 2 0/1, 10/6

MIDGET knobs' black or browyn, and
standard ditto, 9d. each, 8/- doz. Instru-
ment pointer knobs, black 1%in.,

Milled 2iin. control Knobs, brown, 1/

0. GREENLICK, 34, Bancroft Rd

Cambridge Heath Rd., London, E.1.
(Stepney Green 1334.)

CHARLES BRITAIN RADIO (K. IL
Ede) offers good guality radio spares.
SERVICE KITS. No e 8 mfd. 400 v,
tubular and 1 doz. asst’d conds.
No. 2. Two 16 mfd. 200 v. cans, 1 mains
dropper, 1 choke and 12 asst’d conds,
Midget T.R.F. coils, P type.
and 465 kc. osc coils M.W., 3/- ea. Larger
nly, 5/- pr. 40- 201.F. trimmers,
0003 reac. conds, 2/3 ea. 1LF. trans.
L615tz wo%ri(ll m **ali ”’ cans with trims.
ke
TUBULAR LONDFNSER,S Prices per
doz. .1 600vy. wkg., 10/-. .1 500v., 8/6. .1
400v. (small), "I-. 01-05 1,000v. test, 6/6.
.001-.005, 5/-. Flat mica conds
.001, 002 . 6/6.  .0001-.0005,
ceramic. 3.9 p.f. to 470 p f., 3/- doz Sample
parcel of 120 conds,
KNOBS. Best. quality wnhsbgass inserts

1“&7 11 Pointer
S, 8/8 doz (a.ll im spindle). Screened
cable, 2ft. lengths twin, 9d. ea. Ex H.M.V.
smoothing chokes, 120 m.a., 500 ohms, 12/-.
Multi-ratio spkr. trans, 6/8. Marconi
glass dials, 3—band 7ix4} 1/6 ea. Vertical,
2)- ea. Ivorine M dials ‘marked Home
Forces, etc., 2/- ea. Paper dials for midgets,
3x4, 8)- doz

RESISTANCES, 50 ohm to * meg : Eire
and_ Dubilier, iw., 58 doz. A 7
Push-back wire, per doz. yds. C
copper wire, 18, 20, 22 S.W
ilb, reel. Multicore Solder, 53 per 1b.
reel. Valveholders (every type in stock
except side cont,act.) all at 7/6 doz. Screened
grid caps. 9)- doz. Grid clips, 1/- doz.
VOLUME CONTROLS. Morganite and
Centralab with switch, }. }, 1 and 2 meeg.,
5/6 ea. Dubxlier less swi 5,000, 25,000,
100,000, 1, §,.1 and 2 meg., 3 ea Bias'conds..
25 mfd. 35 V., 1 26 ea. Mains
droppers with feet and shders. .3, 850 0.
5/6 000 ohms, 4/6. Little Maestro

is (o feer,

). Sf=.
ONTH'S SPECIAL OFFER :

| Side cutters ideal for.radio work, 4/6 pair.
Te; Cash o

'erms r C.0.D. over £1.—Charles
Britain Radio (temp address), ** Eureka,”
Surrey Gardens, Effingham, Surrey.

REWINDS AND -RADIO SPARES,
Armatures, Field’'s Transformers, Pickups
and Fractional h.p. Motors, Speakers
refitted New Cones and Speech Coils.
work guaranteed and promptly executed.
C.0.D. service. Send 8. for list.—
A.DS. Co., 261—5 Lichfield Road, Aston,
Birmingham

SITUATIONS VACANT

MORILE Cinema Operators, men (16-m.m.)
required jmmediately. Able drive car,
Free training given where necessary.

Knowledge of radio an advantage.—Mobile
Cinema Services, Surbiton.

“ ENGINEERING OPPORTUNITIES
—~—FREE 112-page guide to training far
A M.I.Mech.E., AM.IE.E., and all hranches
of Engineering and Building. Full of advice
for expert or novice. Write for free copy
and make your peacetime future secure.—
B.LE.T. (Dept. 242B) 17, Stratford Place,
London, W.1.

TUITION

LEARN MORSE CODE the Candler Way.
See adverti t_on page 131.

RADIOLOCATION—Students of both
sexes trained for important Appointments
in all branches of Radio and Television,
Boarders accepted. Low inclusive fees.
College in ideal surroundings ; 2d. stamp for
Prospectus.—Wireless College, Colwyn Bay.
THE Tuitionary Board of the Institute of
Practical Radio Engineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory "tuition in radio and television
engineering ; the text is suitable coaching
matter for I.P.R.E. Service entry and
progressive exams. tuitionary fees—at
pre-war rates—are moderate. The Syllabus
of Instructional Text may be obtained, post
free, from the Secretary, Bush ouse,
Walton Avenue, Henley-on-Thames, Oxon,
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CRYSTAL SETS

Blueprints, 6d. each.

1927 Crystal Receiver ., -
be ** Junior ” Crystal Set -

STRAIGHT SETS. Battery
One-Valve : Blueprints, 18. each.
All-Wave Unipen (Pentode) o
Beginners' One~valv
The "¢ Pymmid Oue-v'\lver (BF

Pen) .
Two-valve : Blueprint, 16,
The%ignetTwo(D&IF 3
Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2LF

(Traus)) .. ) . .a
Bununit Three (HF Pen, D, Pen)
Al Pentode Three (HF Pen, D

(Pen), Pen) o > N,
Hall-Mark Cadet (D,LF,Pen (RC))
F. J. Camm’s Silver Souvenir (HF

Pen, D (Pen), Pen) (All-Wave

Three)

Cameo deget Three (D, 2 LF‘

(Trane)) ..

1936 Bonotone Thirec-Four (HF

Pen, HF Pen, Westector, Pen)
Rattery All ‘Wave Three ®, 2 LF

(RO)
The Monﬂm‘ (H'F I’en, D, Pen) -
The Tutor Three (HF Pen, 1), Pen)
The Centaur Three (8G, D, P) ..
The " Colt” All-Wave Three (D,
2 LF (RC & .Trans))
“ Rapide ** St.ru"ht 3 (D,
QIF(RG & Traos)) .
F. J.-Camm’s Orac]e All-Wave
Three

ree (HF, Det. Pen) -
1938 ** Triband " All \Vave Three

(BF Pen D, Pen)

F. ‘5 pnte Three
(HF Pen. ‘et)
The  Hurtieane "All W'lve'l‘hxee
(SGD {Peu), Pen)
mm's b5 “Push-But

'.l'hree (HF Pen, D (Pen), Tet) 5
Founr-valve © Blnennnts 1s. each,
Beta Universal Four (§G, D, LF,

CLB) .. e 3
Nucleon C].uss B Four (8@, D

(8@), LF, Cl
Fury Four S\lper (SG SG D Pen)

Battery Hall-Mark 4 (HF Pen,

D, Push— Pull]

“.Acme ™ Al Wwve 4 (HI‘ Pen, D
{Pen), LF, Cl. B)

Riiep Admlral “ Four (HF Pen,

HF Pen, D, Pen (RC)). .

F. J. Camm's “* Limit ” Al Wave
Four (HF Pen, D, LF, P) =

Mains Operated

Twop-valve : Blueprints, Is. each.

A.C. Twin (D (Pen), Pen). .

Selectone A.C. Radmgmm Two
D, Pow) ..

Three-v-\lve Blnepnnts ls ench.

Double- Dwde«'l‘no e Three (HF

Pen, DDT, Pen) . -
D.C. Ace (3G, D, Pen) .. P
A.C. Three {8G, D, Pen) .

AC. Teader (‘H‘F Pen, D. Pow) e
D.C. Premier (HF Pen, D, Pe.u)
Unique (I:ll?' Pen, D, I’En). en) .
F.J.Gamm's A.C. Al-Wave Silver

Souvenir Three (HF Pen, D, Pen)
* Al-Wave” A.C. Three (D, 2

LF (RC) 4 s e
. AC. 1936 Sonotone (HF Pent, HF

Pen, Westector, Pen)
Mains Record Al “'nve ‘3 (HF
Pen, D, Pen) ..
Fonr-vmve : Blueprints, 15, each.
Al fury Four (3G, 8G, D, Ten)
Fury Four Buper (8G, BG,

, Pen) . -
AC. Hall-Mark (HF Ptm, D,
Push-Pull)
Universii Hnll-l['u'k an Pen. D
Push-Pull) : -

SUPERHETS
Battery Sets : Blueprints, Is. eneh
¥5 Superhet (i.hreovnl\ €)
F. J. Camm’s 2-valve Superhet g
Mains Sets : Blueprints, 1s. each.
A.0. £5 Superhiet (Three-valve) ..
D.C. £5 Superhet (Three-valve) ..

No, of

Blueprint.

PW71*
PWO4*

Operated.

1l

I

-—

PW314®
PwWas*

PWose
PWIG*

PW10
PW3I*
PW39*
PW4g*
PW49*
PW51*
PW53*
PW:
PW61*
PW62
PWO4*
PWI2*
PW82!
PWTS®
PW84
PWS7*
PW89*
PW92*

PW17

PW34B
PW34C

PWAGe
PWs3*
Fwope
PWe7*

PW40
PW52*

PW.i3®
PWi2*

. J. Camm's A.C. Superhet 4. - PW59*
F. J. Canun’s Universal £4 Super-

het 4 .. =— PW60
g Qualtone  Universal Fonr —  PW73*

Four-valve : Double-sided Blnepnnt 1s, 6d.
Push Button 4, Battery Model PWoss
Push Button 4, A.C. Maina Model E— L

SHORT-WAVE SETS. Battery Operated
e-valve : Blueprint,

imple S.W. One-valver. . — Pw8s*
Two-valve : Blueprinis, Is. ench.
Midget Short-wave Two (D, Pen) =— PWIBA®
The ** Fleet™ Bhort-wave Two

(D (HF Pen), Pen) .. - - PWOl*
Three-valve : Blueprints, 1, each.
Experlmemer’s Bhort-wave Three

3G, D, Pow) - PW30A°®

The Pre(ect 3 (D. 2 LF (B.C :md

Trans)) - . .. == PW63®
The B:md'spread B.W. Three

(HF Pen, D (Pen), Pen) .. =— PW6SS

PORTABLES
Three-valve : Blueprints, 1s. each,
J. Camm’s ELF T hree-valve .

"Portable (HF Pen, D, Pen} . -  PWE5*
Parvo Flyweight deget Pomble

(3G, D, Pen) .. -~ PW772
Four-valve : Blueyrmt 1s
“Imp"” Portable ¢ O, LF LI )

(Pen)) .. -, s - = PW8é*

MISCELLANEOUS

Blueprint, 1s.

S.W. Convcrter-Adapter 1 valve) ~— PW48A®
AMATEUR WIRELESS AND WIRELESS
MAGAZINE
CRYSTAL SETS

Blueprints, 6d. each.
Four-station Crystal Bet - == AW42T
1934 Crystal Set . = . — AWd4H
150-mile Crystal Set o © o — AW3I0
STRAIGHT SE’l‘s. Battery Operated.

One-valve : Blueprint, 1s.
B.B.C. bpecml One-valver .. — AW387*
Two-valve : -Blueprints, 1s. each.
Mejody Ranger Twe (D, Trans)., — AW388
Foil-volume Two (SG det. Pen).. — AW302¢
A Modern Two-valver .. — WHM409*
Three-valve : Blueprints, 1s. e:wh.
£5 58, S.G. 3 (3G, D, Trans) .. =— AWd412*
ZLuceme Ranger (8G, D, Trans) ..  ~— AW422*
£3 38, Three De Luse Version

(3G, D, Trans) — AW43S*
Yransportable Three (BG, D Pen) —  WM271 .
Simple-Tune Three (8G, Pen)  —  WM32IH
Economy Pentode Three (SG, D,

Pen) - WM337
“ WM (1934 standard’ Thme

(SG, D, Pen)) by - — WM351*
£3 3s. Three (SG, D, Trans) .. — ~WM351
1935 £6 Gs Bat.tcry Three (SG

D, Pen —  WM37l
PTP Three (Pen, Pen) - — WM3B0®*
Qertai ty'mute(i(} D,Pen) .. — M39.
Minitube Three (SG. D, Trang) .. — WM3I962
All-wave Winning Three (5G, D,

Pen) .. r - L. == WM400
Four-vaive ; Blueprints, 1s. 8d. each.
66s. Four (8G, D, RC, Trand) .. — ° AW370
Seif-contained Four (8G, D ny,

ClL B) - WM331
Luceme S!raxght “Four (aG D

LF, - WM350
£5 Bs. Batben Fom‘.(HT,D 2LF) WM3SL®
The HK. Four (3G,-SG. D, Pen) — WM334
The Awuto Straizlit Four (HF, Pen,

HF, Pen, DDT, Pen) —~  WM404?
‘Five-valve : Blueprinis, 1s. 6d. each,
Super—qudlx'.y Five (2 HF, D, RC,

Trans) .. ) =5 .. = WM320
Class B Quadradyue (2 86, D, LF,

Class B) - - .. =  WM34M4
New Class B Five (2 8G, D, LF

Class B) - .. L == WM340

Maine Operated.

Two-valve : Blueprints, 1s. each.
Consoelectric Two (D, Pen) A.C. == AW403%
Economy A.C. Two (D, Trans) A.C,. — WM236
Three-valve : Bluej annts 1a. each.

ome Lovers New All-Electric

Three (3G, D, Trans A.C. .. == _AW383"
Mantovani A.C. Three (HF, Pen,

D, Pen) .. = — . — WM574
£15 Lls. 1936 A.C. Radiogram

(HF, D, Pen! WHS01®
Fonr-valye : Blueprints, 1s. 8d. ench. .
All-Mets1 Four (2 $G. D, Pen) .. — WM329
Harrig” Jubilee Rad.lo"mm HF,

Pen D, LF, P) - - o  WM386Y

SPECIAL NOTICE

'I'HESE blue rint.s are drawn full

issues containing
descriptions of these sets are now out
of print, but an asterisk beside the
blueprint number denotes that con-
structional details are available, free
with the blueprint.

The index letters which precede the
Blueprint Number indicates the per-
jodical in which the description appears:

. Thus W. refers to PRACTICAL

WIRELESS, A.W, to dmateur Wireless,
W.M. to Wireless Magazine

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps _over 6d. unacceptable) to
PRACTICAL “TRELESS Blueprint
Dept., George Newnes, Ltd., Tower
%ogize, Southampwn Street, Strand,

SUPERHETS
Eattery Sets : Blueprints, 1s. €d. eaeh
'Vamity Four - e WM385*-
The Request All- Waver — - —  WM4T
Main Seis : Blueprints, 13, each.
MHeptode Buper Three A.C, pos WM359*
PORTABLES
Four-valve : Blueprints, 1s. 6d. each.
Holiday Portable (8G, D, LF,
Olass B) &3 ot L. == AW393
Family Portable (HF, D, RO, 5
Trans) .. o .. S e=  AWA470
Tyers Portable (SG, D, 2 Trans.) ~— WM367

SHORT-WAVE SETS. Baitery Operated
One-valve : Blueprints, 1s. each.

S.W. One-valver for America .. —  AW420%
Roma 3hort-Waver . o AW43
Two-valve : Blueprints, 15. each.
Ultra-short Battery Two (8G; det
Pen) . - .o .o -_— WM462*
Home-made Coil Two (D, Pen) oo = AW440
Three-valve : Biueprints, 1s. each.
Experimenter's 5-meue Set (D,
Trans, Super-regen) -~  AW438
The Carrier Shurb—wn.ver (SG,
2D, B} e ™ — — WA3%0%
Fouor-valve : Bluzprints, 1s. Sd. each,
AW. sShort-wave World-beater
(HF, Pen, D, RO, Trans) .. — AW436®
Standard Four-valver Short-waver
G,D,LF, P) .. o == WM383%
Superhet : Blueprinf, 1s. 8d.
Biwplitied Short-wave Super .. =— WM3072
Mains Operated
Two-valve : Blueprints, 1s. each.
Two-valve Mains Sshort-waver (D,
Peu) AC. . - -_— AW453%
Three-valve : Blueprm(s. 1s.
Emigrator (3G, D, Pen) A.C. .. =  WM353
Four-valve : Blueprints, 1: Gd.
Standard Four-valve A.C.
waver (8G, D, RC, Tmus) e == WM301e,
MISCELLANEOUS
SW One-valve Converter (Price
— AW329Y
Emhum:»n '8 ‘Power Amplxﬂer (1/6) — WM387%
Listener's 3-watt A.C. Amplifier 4
G — WM302*
ﬁadm Unit @v.) for W52 (1/ ) —  WM3u8%
arris Electrogram Dbattery am-
plifier (1) =  WM309*
De Tuse Concéri A.C. Electro- . d
ram (1/-) — WHMi03%
New style Short-wave Adnmer
Qak) — WM3s8
Short-wave Adaptol’ Q ,-) = AW458%
B.L.D.L.C. Short-wave Converter
ary . —  WM4nse
Wilson Tone Master (1/ — WM406
The W.M. A.C. Short-wave Con-
verter (/) - .- - =  WM408®

! HINTS COUPON , '

i This coupon is available until February §
} 12¢h, 1945, and must accompany alll

Practical Hints.
! .PRACTICAL WIRELESS, February, 1945 !

All applications respecting Advertising in this Publication should be addressed t6 the ADVERTISEMENT DIRECTOR,

‘GEORGE NEWNES, LTD., Tower House,

Southampton Street, Strand, London, W.C.2.

Telephone : Temple Bar 4363,




HAVE YOU.HAD YOUR COPY OF “ENGINEERING OPPORTUNITIES™?.

Whatever your age or experience—whether you are one of the ** old school ™ or a newcomer ;
to Engineering anxious to hold your position in the more difficult days of peace—you must
read this highly informative guide to the best paid‘ Engineering posts. 3
The Handbook contains among other intenselv interesting matter, particulars of B.Sc, I
AMICE., AMIMechE, AMLEE, AMILAE, AMLPE, AMBritlRE,
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations, .
outlines courses 1n . all branches o CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION; AERONAUTICAL and PRODUCTION ‘| .
ENGINEERING,” DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT,
BUILDING (the great —after-war career), R.A.F. MATHEMATICS, MATRICU-
LATION, etc., and explains the unique advantages of our Employment Department.

WE DEFINITELY- GUARANTEE *NO PASS —NO FEE’

If you are earning less than £10 a week you cannot afford to miss reading “ ENGINEERING
OPPORTUNITIES » . gt tells you everything you want to know fo make your fulure secure
and describes many chances you are now missing. In your own interest we advise you to

I;/vrite for your copy of this enlightening guide to well-paid posts NOW — FREE and without
obligation. )

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409, SHAKESPEARE HOUSE, 17, I8 & 19, STRATFORD PLACE, LONDON, W.1.
THE- B.L.E.T. !S: THE LEADING INSTITUTE-OF ITS KIND -iN THE WORLD
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Specialising ~ in  the manufacturing  of

Coil and Rectifier lnstruments, we are
regularly supplying these with sensitive
ities as fow as 20 pA full scale in both
tjoving_Coil and Rectifier Types.

These instruments are also available as -MODEL '200 MODEL 0
2* SCALE 31* SCALE

Thermocouple types as fow as 1.25 mA —
MODEL 500 5 SCALE

full scale. Spade type or Knife Edge

pointers and Mirror scales are available
on most instruments and iHuminated

dials can be supplied on Model 400 and

500 instruments.

MODEL 400 MODEL 200 MODEL 250
4" SCALE 2" SCALE 21" SCALE 21" SCALE

B -4 Bl SELIVERY FROM STOCK can be made. for many fanges of
M' __'n_f.Mhd instruments against urgent priority orders.

Send your enquiries to your usual factor or direct to—

: 419-424 MONTROSE AVENUE, SLOUGH, SUCKS,
TAYLOR ELECTRICAL INSTRUMENTS LTD. 7¢7510UGH 21381 (4 Tines) 'GRAMS : " TAYLINS” SLOUGH:

- Published on the 7th of each month by:GEORGE NEWNES, LIMITED. Tower House, Southampton Street, Sgrand, London, W.C.2, and

- printed in England by THE NEWNES & PEARSON PRINTING CO.. LTD., Bxmoor Street. London, W.10. Sole Agents for Australia

and New Zealand: GORDON & GOTCH, TTD. South Africa: CENTRAL NEWS AGENCY, LTD. 8 bscription rates including postage.
Inland 10s. 6. per annum; Abroad 10s. peér annum. Hegistered at the General Post Office for tite Canadian Mugazine Post




