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ON SMALL

PARTS

IN

countless instances quite intricate pieces of
apparatus are wholly dependent on the proved
reputation and reliability of their component parts.
All products from the House of Bulgin are preeminent for superior design and workmanship, and
every article bearing our Trade Mark has to pass
exacting and exhaustive tests during the course of

its production.
We ask the kind indulgence of the public in delivery
until peaceful conditions return.

BULGIN FOR
TRANSFORMERS

"The Choice

THE largest and most extensive range of

midget and ultra small intervalve
(voltage) transformers in the world.
Provided with high -14 cores and carefully
proportioned windings of finest enamelled copper wires. All joints welded ; monometallic from start to finish for long life
under all conditions.

of Critics"
'

BULGIN
REGISTERED TRADE

A. F. BULGIN

M,4-2. K,

& CO., LTD., BY-PASS ROAD, BARKING, ESSEX
TEL.

RIPPLEWAY

3474 (4 lines).
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legd. Trade Mar':

ELECTRICAL
MEASURING

Universal AvoMiror

INSTRUMENTS

D.G. AvoMinar

IIGH accuracy, simplicity, exceptional versatility and

proven reliability have won for " AV®" Instruments a world-wide reputation for supremacy wherever rapid precision test work is demanded. There is
an "AVO" instrument for every essential electrical test.

Some

delay
in
delivery of
Trade Orders is
inevitable,
but we shall continue to do
our best to fulfil your requirements ah promptly as possible.

:-

Proprietors and Manufacturers
The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT
Co., Ltd., Winder House, Douglas Street, London, S.W.I.
'Phone: VICtoria 3404-7.

Sate

PREMIER RADIO

NEW PREMIER S.W. COILS
4- and 0 -pin types now have octal pin spacing.
will fit international Octal valve -holders.
4-pin Type

Type

9-15
12-26

04A
04B
040
04D
04B

m..

m.
22-47 m.
41-94 m.

"

76-170

...

-

05A

216.

2/6. 06B
... 2/6. 080

m

m.....

3/-3/-.
41-.

-

Price
... 2/6.

m.
ni.

... 218.
.. 2/6.
.,. 2/8.
..: 216.

22-47
41-94 m.
76-170 in.

06D

218.

-

Range
9-15 m.

12.26

...

I60-350 to.
...
255-550 m
...
04G
490-1000 m....
045 1,000-2.000

040.

6-pin Type.

Price Type
... 2/6. C6

Range

04

PICK-UPS
and

Chassis

Octal

Mounting

IT 0
101d. each.

41-.

PREMIER 2-GANG S.W.
CONDENSER
x .00015'mfd. 'with integral slow motion, complete with pointer, knob and scale, 10/6.
2

SHORT-WAVE CONDENSERS

m.mfd........

,

2/6-

230

m.mfd.....

Bakelite Dielectric Variable Condensers.

MOVING COIL SPEAKERS

Celestion Sin. 'P.M. Speaker, 25/-,- Plessey. Sin.,
2,856 ohms field speaker, 151-. Both speakers are
Complete with output transformer.

Itothermel Crystal
Pick-up head, will
tit' any gramophone
tone arm, 3419.

PREMIER MICROPHONES
Transverse -Cursed Mike.

High grade -large output
unit. Response 45-7,500 eel... Low hies level, 25/-.
Moving Coil Mike. Permanent magnet model requiring
no energising. Response 80-5,200 cycles. Output .25
average. lseellentreproduction of speech andmnsio, 491,
Crystal Microphone. Rothermel D,105, 66/..

MATCHMAKER
UNIVERSAL
OUTPUT
TRANSFORMERS.
Wilt match any output valve] to any
speaker impedance.
11

to

PREMIER REPLACEMENT VALVES

volt A.C. types,
5/8 each.
4

"

ratios from 13-1
80-1, 5/7 watts.

-

4/

0000

mfd. Suitable Tuning or Reaction, 1/9 each.
S.W. H.F. Chokes: .10.100 m., 101d. High grade
U.S.A.. type. 5-200 ne., 2'6 each.
Ple-w

Write for new
valve list.
PREMIER
MAINS
TRANSFORMERS
AND

AVAILÁBLE.

Write for details,

ALL ENQUIRIES MUST BE ACCOMPANIED
BY 2d. STAMP.
ALL ORDERS" LESS
THAN 5!- 6d. POST EXTRA.

AOL, ACSG, A/1

BATTERY

CHARGERS FOR A.C. MAINS
Westinghouse rectification doIliplete and ready for
use. To Charge 6 volts at 1 amp., 29/6. 12v. la.
(also tapped for 2 and 6v)..37/6. 6 v. at 2a. (also
tapped to charge 2 and 4 volts), 451-.

ALL POST ORDERS
CALLERS to :

ACT_IL,

LEARNING MORSE 3""

PREMIER

SMOOTHING

CHOKES AGAIN

5 -pin.

Then purchase one of the new practice OseitLatere. Supplied complete with valve,
on steel chassis
27/6
Practice Key, 3/3 ; TX Key,- 5¡9.
Brown's Headphones 11/6 pair.

20!-. 1615 watts, 26/ -

Trolitul insulation.
Certified superior to
ceramic.
All -brass construction. Easily ganged.
100 m.mfd...... 3/15 m.mfd.
2/4
25 ni.mfrl.
100 m.mfd.....
2/6
3/7
40

Crystal Pick - up,
Rothermel Junior
model. 31110.

TO

:

JUBILEE WORKS, 167, LOWER CLAPTON

ROAD, LONDON, E.5. (Amherst 4723)
Jubilee Works, or 169, Fleet Street, E.C.4. (Central 203 ï)
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COMMENTS OF THE MONTH

BY THE EDITOR

Our Cover Joins Up!
READERS will notice that the familiar yellow cover,
which has enclosed the pages of this journal and
enwrapped the contents, is missing this month. It has
joined up Statements in the newspapers on the paper
shortage have warned readers that the paper position is
serious, and a further cut in the ration has forced us to
adopt the present style. It is purely a war measure
which we have adopted with reluctance. The plan, however, enables us to continue to give the maximum
amount of editorial space to the publication of articles
of value to the war effort. Alternative methods which
presented themselves would have meant a severe cut
in the number of editorial pages, and we are certain
that our readers will approve the decision we have
made in the circumstances which the new paper position
provided. We preferred to cut the cover rather than to
cut the number of pages or the number of copies printed.
Our readers are, we know, greatly appreciative of our
efforts to continue to produce this journal in such
difficult times and under such difficult conditions.

been given to the possibility of employing foreign
nationals. The International Labour Branch of the
Ministry of Labour was set up for the purpose of finding
employment for foreign workers, and there was recently
a special registration of foreigners of several nationalities,
and special employment exchanges have been established
for their assistance. The Government training schemes
are open to them. It was recently stated in Parliament
that the Government recognised that in the foreign
populatiön of this country we have a valuable addition to
our man- and woman -power of which the most effective
use should be made with the same wage standards and
working conditions, and the same social services as those
which apply to British. subjects doing the same work.
Certain security safeguards are indispensable.
It
seems to us, now that the Government has approved
their employment, that such foreign nationals could Le
employed to service wireless sets.
According to a recent analysis under the International
Labour Force Registration Orders large numbers of
these foreign nationals were employed in the clothing and
Demand and Supply
textile industries, as well as in the clerical, hotel and
distributive trades. Some of these could be diverted
WE arc not able to print all of the copies which are
in demand. Since the war commenced many tens for training in the servicing of wireless sets, where
of thousands of men have become interested in radio. they would be performing useful national work. A
Most of them are in that branch of the Services, and certain proportion of these foreign nationals are unit is understandable that they should wish to sub- employed, and many of these, we understand, possess
scribe to a journal which deals with their special qualifications which should prove of the greatest value
subjects.
We must, however, supply our regular in war-time Industry. Employers who are unable to
readers, and where in a particular
secure British subjects for technical,
district some readers are unable to
clerical and certain professional
obtain copies it would be a friendly
positions are invited fo notify their
act for readers to lend out copies.
Editorial and Advertisement Offices
nearest Employment Exchange, or
"Practical Wireless," George Newnes, Ltd.,
Those who have written to us
the International Labour Branch
Tower House, Southampton Street, Strand,
complaining that they are unable
of the Ministry of Labour and
-W.C.2.
'Phone: Temple Bar 4383.
Telegrams : Rewires, Rand, London.
to purchase issues will understand
National Service, Hanway House,
Registered at. the G.P,O. for transmission by
that it is not due to any negligence
Red Lion Square, W.C.r.
Canadian Magazine Pest.
In
on the part of the newsagent, or of
employing such foreign nationals,
The Editor will be pleased to eootsider.
our publishing department. We
employers will know that they are
articles of a practical nata a suitable for
publication in PRACTICAL WIRELESS. Such
are doing our utmost equitably to
not acting contrary to Government
articles should be written on one side of the
distribute our journal over the
policy.
Disabled men are now
paper only, and shoº,1 t contain the name and
address of the sender. Whilst the Editor does
whole of the country. It is now an
being trained for radio service
oat hold himself responsible for rnan,,,cripts,
offence to waste paper, and this
work.
then,
if
effort
dill
be
made
to
retoco
a
every
alone should bring to the public an
stamped and addressed envelope is enclosed.
All eorrespondence intended for the Editor
appreciation of the difficulties
Fourteen Million Sets
should be addressed : The Editor, PRACTICAL
under which newspaper and periodiWIRELESS, GeorgeNewoes, Ltd., Tower Rouse,
AMERICAN radio manufacSouthampton Street, Strand. 1t C 2.
cal proprietors are operating.
Oaetng to the rapid progress n the design of
turers during 3943 prodhcéd
to
keep
'wireless
apparatus
and
to
our
efforts
Servicemen
Shortage of
sets totalling in value nearly
our readers in, touch with the Latest develop'THERE is still an inadequate
000,000,
£9o,
whilst approximately
mrats, on give no waºyatny that apparatus
A
supply of service engineers,
described in our columns is not the subject
14,000,000 sets are represented by
of letters patent.
and it does not seem to us that the
this sum. This is an increase of
Copyright in all drawings, photographs and
position will improve, notwitharticles published in PRACTICAL WIRELESS is
3,000,000 sets over the previous
specifically reserved throughout the countries
standing the attempt which is
year. It remains to be seen
signatory to the Berne Cmave>atmt and the
being made to concentrate retailers
whether America's entering the
C.S.A. Reproductions nr imitations of any
therefore
forbidden.
these
expressly
are
in particular districts. The call-up
of
war will produce an effect on the
PRACTICAL WtRELota incorporates " Amateur
of men is being intensified, and it
American industry as it has in
Wireless."
is inevitable, therefore, that the
The fart that goods made of raw materials
this country. No doubt this large
in short sopplg oeaireq to war conditions are
needs of the civilian population
increase
in American output is
advertised in this paper should teat be taken
must suffer in the interests of the
accounted for by the drop in manuas an indication that they are necessarily
available for export.
war effort. We wonder, therefore,
facture in other countries and the
whether sufficient attention has
rise in American exports.
'

!

-
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New B.B.C. Wavelength
Europe Listens to B.B.C. Broadcasts
wavelength of 296.1 metres is now being, used'
VIDENCE that the B.B.C. overseas broadcasts are
ANEW
by the B.B.C. for the Forces programme in 2-ï reaching and are appreciated by listeners all
addition to the existing 342.1 metres and 48.86 metres over Europe is provided by the following examples of
wavelengths. The new wavelength is marked on some the kind of messages which are received by the B.B.C.
From Occupied France : " We are very privileged to
receivers as Midland Regional.
live here, where it is possible to listen in to London. It
Radio Relay Exchanges
is our comfort and our strength."
From Oslo : " If we did not have the B.B.C. to give
IT is reported that on September 3oth, 1941, there were
us
relay
the truth, despair might be reigning here now."
exchanges,
343,393 subscribers to 279 radio
compared with 326,385 subscribers
to 28o exchanges on June 3oth,
1941, an increase of 17,208
Subscribers.
Less B.B.C. News Commentary

to Parliamentary

critiWING
®
"cism, the B.B.C. is taking
steps to cut the amount of
com-

ment about war news, and when
news is scanty the time given to
bulletins will be reduèed. The
appointment of a special news
adviser from outside is being
considered.
-

Ij

Radio Cut in U.S.A.
C.is reported that the U.S.A.

War Production Board recently ordered the manufacture
of Wireless sets and gramophones
for civilian use to be discontinued
from April 22nd.

IN

B,B.C.'s Increased Grant

the additional Civil SupplePolicemen of the A .T.C. undergoing training in Moise transmitting and reception.
mentary Estimates to be
broúght before Parliament, the
Ministry of Information's grant-in-aid to the B.B.C. is
From Czechoslovakia : " People who are almost too
to be increased by £1,300,000 to £6,900,000. This poor to buy bread now have a radio set. . . A man
amount is needed to extend the Corporation's overseas told me, ' The stomach is hungry, but the soul still more
so-London is the only thing to feed the souk'"
services.
New U.S. Short-wave Station
Trans -Pacific Radiotelegraph
A CCORDING to a recent report, the WorldWide
THE recent exchange of messages between President
,ice Broadcasting Foundation, . which operates the
Roosevelt and Mr. J. H. Curtin, Prime Minister of
American short-wave stations WRUL and WRUV- at Australia,.marked the opening of the first direct radioBoston, Massachusetts, has been radiating test trans- telegraph service between the United States and
Missions from its new transmitter, \VRUS, on 6.04 Mc. Australia. The companies operating the system are
R.C.A. Communications and Amalgamated Wireless
(Australasia).
Russian Guns on Radio
ARTILLERY and machine-gun fire from the Russian
Names of "Missing" in Enemy Broadcasts
front was heard.. by British radio listeners recently.
Commander Klúnenko, broadcasting through Moscow asTHE fate of missing men who may be prisoners of
war' has a special interest .for everyone ; their
'Radio, gave a talk about Russian progress in a particular.
Much
sector. During one part of -the broadcast his speech was relatives' anxiety merits special sympathy.
unnecessary
suffering is being caused, however, through
.drowned by the crackling of machine-gun fire.
the enemy's practice of including lists of British casualties
in propaganda broadcasts at infrequent intervals.
Station WBOS
It is to help the anxious ones and avoid adding to
THE Westinghouse short-wave station WBOS, at their unhappiness that special steps are taken
the
Boston, -Massachusetts, has been transmitting the B.B.C. and the Service Departments to note the by
names
same programmes as the N.B:C.- international short- broadcast, and inform the waiting next -of -kin imwave stations WNBI and WRCA.
At present the mediately the details can be identified. Trained official
station werks on 15.2z me/s (79.72 metres) and 11.87. listeners take down every
name. Those of missing airmen
me/s (25.26 metres) with its aerial directed towards are passed to the Air Ministry, of sailors
and soldiers
Europe from 2..0 p.m. to 9.3o p.m.
to the Admiralty and War Office ; the details are
checked and the hood news telegraphed to anxious
"Sparks" Has a Voice
parents,- wives and relatives.
TT is announced that -a Radio Officer's panel has been
The B.B.C:, or the appropriate Service Department,
1 added to the National Maritime Board which deals can always be asked to verify a broadcast name by
with such matters as war bonus, leave and differential anyone in doubt ; and it is kindest to have a friend's
payments.
name verified before raising the hopes of his relatives.
-

.

-

-

-

-

.
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Lionel Gamlin Back with B.B.C.
LIONEL GAMLIN, the announcer who left the
B.B,C. to go back to school -teaching, has returned
to the B.B.C. in the European programmes department.
He joined the B.B.C. in 1436 and became extremely
popular with listeners as compère in " Monday Night

at Seven."

On Wings of Song
DURING his off -duty moments, a 23 -year -old night
fighter pilot at a North-east station is usually to be
found seated at a piano in the mess.
Fellow pilots who stray into the recreation room have
a habit of suggesting " a spot of swing." But this pilot
prefers to concentrate on Bach, Brahms and Beethoven.
Having already passed his preliminary examinations,
the pilot has as his goal the passing of the final examinations of the Royal College of Music, which will entitle
him to inscribe the words " Mus. Bac." after his
name.
Taking his first piano lessons at the age of six, and
graduating" to the organ when 12 years of age,
the pilot, who before the war was a buyer in the
stationery department of a firm of engineering contractors, found his musical abilities in demand when he
went out to Canada under the Commonwealth joint
Air Training Plan.
Visiting a broadcasting station near the training camp,
he saw a piano and requested permission to play it.
Heard playing by one of the directors of the station
he was asked to broadcast a series of pianoforte recitals
To pass his final examination for the degree of Bachelor
of Music the pilot will require, among other things,
to prepare an exercise on a set theme-a test composition for solo instrument, for full orchestra, or for
choral 'voices. And that is why, turning a deaf ear to
entreaties for "Salome," or a "hot number," he gets
down to serious work when he seats himself at the
Piano,
"Brains Trust" of the A.T.S.
THE girls who man observation posts and work out
scientific calculations at a gunnery experimental
establishment on the East Coast-popularly known es
the " Brains Trust " of the A.T.S.have proved to be better than men
at the job. This is, indeed, a high
tribute, and comes from one who
knows what these girls can do-the
Royal Artillery Colonel who is their
chief.
In addition to the A.T.S.
women gunnery specialists at this
depot there is one Wren, and her job
is that of assistant to the naval commander who deals with naval gunnery
experiments. These women are the
only ones in the service who are
allowed to wear the navy blue and
scarlet field service cap of the Royal
Artillery. The illustration on this page
shows an A.T.S. girl at work with a
soldier repairing transmitting and
receiving sets.

"Your Voices Clinched It"
" T AM the envy of the Middle
1 East "
This extract in a letter from a soldier
serving . in the Middle East to his
father in London shows how deeply
men overseas welcome B.B.C. message
programmes.
Both the father and the mother
broadcast to their son, Tony, on
November 1st.

243

Tony wrote : " Somebody else was listening on a set
which is not generally used for that range, so consequently
reception was not very good.
He heard the name,
Falvey, and yelled for me. I got your message by gluing
the 'phones to my head, but names were not very distinct. However, it was your voices which clinched it.
Even after two years I could recognise them in a million.
I came away from the set convinced that I had heard my
own mother and father speaking to me where civilisation is so very much in the abstract. It was a real time !
It was nice to hear the announcer reassure us afterwards
that you were both looking very fit and well. That was
the main thing I wanted to know.. . You can rest
assured now that I did hear you.... It must have been
a big day for you. It was for me, and every subsequent
day the same. I feel as if I had been home on leave.
I can remember almost every word both of you said...."
B.B.C.

Overseas Services

THE B.B.C.'s total regular news bulletins in all
languages numbered 124 in February and the
Corporation may now claim that its Overseas services
reach to almost every part of the world where there are
radio receiving sets. In overseas languages eighty news

bulletins are broadcast daily and twenty are broadcast
weekly.
The number of foreign languages used rose from nine
on September ist, 1939, to twenty-six on September 1st,
194o, and to forty on December 31st last.
Including English, Welsh and GaeliB, the B.B.C. is
now using' forty-three languages for its news bulletins,'
English language broadcasts on all networks average
twenty-three hours thirty-seven minutes daily, and
other languages thirty-three hours thirty-five minutes
daily.
Overseas language broadcasts are continually being
increased and now include Arabic for Morocco, Bengali,
Burmese, Cantonese, Hindustani, Kuoyue, Slovak
and Slovene, Tamil, Thai and Turkish.
As well as news bulletins there are thirty-seven daily
Overseas programmes and three weekly Overseas
programmes,
Overseas broadcasts average fifty-seven hours twelve
minutes daily, while Empire and North American services
in English average twenty hours forty-eight minutes
daily. European services in foreign languages are
broadcast for twenty-two hours nine minutes daily.

!

.4n

A.T.S. girl working with a soldier

on overhauling and repairing transmitting
and receiving sets.
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SW. RéQction Circuits
The Good and Bad Qualities of Feed-back are Discussed in This Article
LED -BACK, which can be present in a receiver in desired smooth continuous building -up effect by paying
various forms, plays an important part in determin- particular attention to the efficiency of the anodeH.F.
ing the overall efficiency of the circuit. When its choke, its associated by-pass condenser and the values
presence is indicated by unwanted H.F. and L.F. of the H.T. anode -voltage and impedance of the valve.
=instability, it shows that, circuit conditions are unAlthough the next item has been left to the last, it does
satisfactory, and that the feed-back is not under the -not mean that it is the least important. In fact, especially
the
In
circumstances,
operator.
such
of
the
when considering S.W. receivers, it could rank as highest
control
obvious remedy is to remove the cause of the trouble by in importance. Nothing is more annoying, when tuning
attending to operating voltages, component layout and in an elusive transmission, to find that any variation in
values, wiring and, possibly, screening. Although feed- the reaction control setting immediately upseta the tuning
back is one of the bugbears of the constructor's activities; of the detector circuit. This, then, is an effect which
and can exert such detrimental influences on a receiver's Must be eliminated; otherwise it will be impossible to
performance, it can, if kept well under control, compen- obtain accurate calibration of the receiver.
sate for its bad habits by offering, as near as is possible,
something for nothing.
Reaction Circuits
When, a special, circuit is incorporated in a receiver
might be termed the basic reaction circuit, so far
design specifically to introduce feed-back under proper as What
design is concerned, is that shown by. Fig. T.
control of the operator, the name more usually associated It receiver
is the arrangement which was used universally in the
days of plug-in coils.' The coupling between the aerial
and grid coils was usually fixed, but the coil -holder was
so designed that the reaction coil could he swung to and
from the grid coil, thus allowing a variable coupling to
be obtained. This method is known as the swinging-coil
reactioncircuit,but it has now faded right away since
the introduction of modern coils and improved systems
-

of control.

Apart from the space required by the arrangement, it
did offer the possibility of getting reasonably smooth
control but, unfortunately, against that one has. to place
the great de -tuning effect on the grid -tuned circuit. This
chiefly was due to the variation of circuit capacity
produced by the presence or absence of the swinging -coil
with relation to the fixed, plus certain secondary
electrical effects. To overcome this defect, and, inch
dentally, to make possible the solenoid type of coil, the
Fig. 1. --The earliest form of inductively -coupled reaction circuit
forerunner of our modern types, other circuit arrangeIts advantages were neutralised by its inherent defects.
ments were tried.
The first step forward was when the reaction coil was
with its bad qualities is replabed by the terms reaction
controlled by some
or regeneration, and, as such, it gives to the receiver, fixed and the amount of feed-back methods
introduced,
without, apparently, robbing any other section, a most capacity method. 'where were several
one which is still
marked increase in sensitivity and selectivity. As these but the most successful, and the
in Fig. z,
shown
is
that
two qualities -are more vital for those S.W. sets which probably the most widely used,
conic under the heading of " straight " circuits, for which depicts the Reinartz reaction system. Speaking
proexample, those of the r -V -z, x -V -x, and especially the in -a general sense, the system is veryis satisfactory,
given to valve
o -V -t or o -V's class, we will ignore in this article the vided the necessary consideration
capacity
the
potentials,
characteristics and operating
superhet and communication outfits.
of C.x and C.z and, of course, the formation and location
of the reaction winding. There are certain values which
Essential Features
of circuits, but as
To secure the utmost efficiency from any reaction seem to be applicable to the majority
wiring, etc., it is best to
circuit there are certain inherent defects for Which the. so much depends on layout,
for individual
values
ultimate
the
govern
let
experiments
operator must be on the watch and for which steps should
be taken to eliminate. It is possible for these defects to circuits.
be tolerated in a medium and long-wave receiver, speaking in a comparative sensé, but when the tuned circuit
to whirls the reaction is applied is concerned with the
high frequencies of the usual S.W. transmissions, then the
defects assume more serious proportions.
The first of these can be described by the term backlash. Most constructors Will have experienced this,
when they have adjusted their receiver to its most
sensitive point on a given signal; and, suddenly, for no
apparent reason, the circuit breaks into oscillation which
can only be stopped by bringing the reaction control
towards its minimum setting. The items chiefly responsible for this effect are the characteristics of the detector
valve and the operating voltages, although the actual
reaction- and associated tuning circuits can influence
-

matters.
Smoothness of -reaction control is an essential quality.
This must not be confused with backlash, although they
seem:to be closely related, and to a great extent produced
by similar conditions.

It

is often possible to secure the

2.-The standard Reinartz circuit in which the reaction
coil is fixed and the control obtained by the variable condenser C.1.
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To avoid (or reduce) hand and body capacity effects, it
usual to connect the reaction condenser between the
earthy end of the reaction coil and the common negative.
earth line.
is

Throttle Control
Another form of capacity control is shown in Fig. 3,
and it is known as throttle control reaction. The reaction
coil is directly in the anode circuit, the high-frequency
choke serving the usual purpose of preventing the H.F.
currents from passing on to the L.F. coupling and H.T.
line. The degree of reaction is controllable by varying
the capacity of C.x, which completes the circuit. Many
enthusiasts favour this system more than the Reinartz,
claiming that smoother control and greater freedom
from blacldash is obtained, but on this point the writer
would rather not express an opinion 'as it seems that
both circuits are capable of giving very satisfactory
control provided other factors are. correct. One disadvantage of throttle control is that the reaction winding
is carrying the H 1. ; therefore its insulation must
be good and more care taken against short-circuits.
In the Reinartz system the H.T. is on the coil if connected'as shown in Fig. 2, but the winding is not in series
with the H.T. and, 'if so desired, the reaction condenser
can be connected between the anode and the coil, thus
effectively preventing any D.C. from flowing into the
windings. If the moving vanes of the condenser are
connected to -the coil, and if thecapacity -between the
reaction and grid coils is very low, no ill effects will be

pHFC

Electron Coupled
One system which does not appear to be used widely
in this country, especially by owners of battery -operated
sets, is that known as electron-coupled reaction or
regeneration. The basic circuit is shown in Fig. 4, for
both mains and battery sets, and it will be seen that
it is not in any way complicated as its name might
imply.
The system is really an adaptation of the Hartley oscillator circuit, in which the feed-back is controlled by the
potentiometer feeding the H.T. voltage to the screeninggrid. A valve of the S.G. or H.F. pentode type has fo be

ameneer

Fig.
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3.-Here is a circuit favoured by many S.W. enthusiasts.
It uses what is known as "throttle control. -

used, but in view of the high efficiency of the circuit this
is no drawback, in fact, it is quite possible for a o=V-r
arrangement using this method of reaction to be as
efficient as many x -V -x Rx's using the systems previously

discussed.
The negative side of the filament is returned to the
negative line through the bottom end of thegrid-coil,
the actual tapping point goyerns the degree of reaction
and is usually best determined by experiment. As a
guide, coils for the rz to 26 -metre band should be tripped
approximately i4 turns from the earth end. The 22 to
45 -metre band would require about zg turns, hut, as
mentioned above, tests are the best means of determining
the exact point.
The positive side of the filament receives its L.T.
through an H.F.C., which can be constructed by winding
3o to 4o turns of 26 S.V.G. enamelled wire on a 44n.
diameter former. The winding is put on in a single layer,
solenoid fashion, each turn being spaced the thickness of
the wire. The choke should be connected close up to the
filament terminal on the valve -holder. The fixed condenser connected to the screening -grid plays an important part in the operation of the circuit and it is advisable
to adhere to the value shown and use a component òf
the mica dielectric type.
-

hT-F

O
HT-

-
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4.-One of the

most efficient reaction circuits for S.W. work,
Iusing the "electron -coupled°° ssslem.

experienced. .If a metal panel is used, however, one
mast remember that thespindle of the reaction condenser
will be alive (H.T.), and that the fixing must be insulated
from the panel to prevent a short-circuit.

Books Received
RADIO SIMPLY EXPLAINED. By John Clarricoats.
Published by Sir Isa c Pitman and Sons, Ltd. 44 pages.
Price 6d. net.
THIS useful handbook is intended as a brief introduction to radio, and will appeal to readers having
little previous knowledge of the subject. The elements
radio
are told in simple language that anyone can
of
understand, and much- of the text is illustrated by
diagrams. As a " first -step " book for prospective radio
mechanics, wireless operators in the Services, and all
who wish to gain an elementary knowledge of radio,
this little work admirably achieves its object.

PRACTICAL SOUND CONVERSION FOR AMATEURS.
By F. G. Benson. Published by BCM/VALU. 3o pages.
Price 5s. od. net.

THIS book is written especially for those home
cinematograph enthusiasts who would like to
convert their silent machines for sound. For the amateur,
the price of professionally made equipment is, of course,
prohibitive, and in this book an endeavour has been
made to explain how enthusiasts can show sound films
by suitably adapting their existing apparatus. In order
that the apparatus described may be applied to any
gauge of film, dimensions havebeen omitted. The book
is illustrated with several line drawings.
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Aids to Selectivity
Further Notes on This Important Subject
(Continued from- page 197, April.ssue.)
Using Different Coils
THERE is no doubt that one of the most effective
ways of all to increase selectivity, especially with
a comparatively old set, is to replace the coils by
others of., more advanced type. This subject is fully
dealt with later in this article under the title of
" Choosing Coils."

used, will automatically improve reaction control to a
noticeable extent. Another useful idea is to insert a
non-inductive fixed resistance of between coo and goo
ohms between the anode of the detector valve and the
reaction condenser, whilst a second way is to connect
a .000i mfd. fixed condenser between the anode and
earth. Any of the other well-known methods of " steady.

Modifying the Detector
lt is frequently possible to obtain a very useful increase
in selectivity by making slight alterations in the
detector circuit. The simplest of these is to exchange the
detector valve for one of higher impedance, such as an
H.L., H.F., or even an R.C. one. This will give the
necessary increase in selectivity without introducing any
ill effects in other directions, provided that the valve
is -not preceded by a very powerful high -frequency
amplifier, and that the transformer connected in its
anode circuit is. of. an efficient pattern.
If the slight extra expense and wiring modification
are not objected to, it is an excellent plan to replace the
detector valve by one- of the screened-grid -type: .The
method is clearly shown in Fig. 6 (April issue), where the
previous connections are shown as broken lines, and the,
new ones as full lines; A potentiometer is not an absolute
essential for supplying the screening -grid potential, but
it is well worth while, since it enables the optimum
screening -grid potential to be found under working
conditions. The connections shown are equally applicable to either battery or mains -operated sets. There is
one little point which should be borne. in mind when
changing over to the S.G. detector, which is that the
impedance in the anodecircuit of the valvé should be as
high as possible. For that reason it is most satisfactory
to connect the following transformer on the resistancecapacity system, using an anode resistance of, not less
than roo,000 ohms and connecting this to the highest
H.T:± voltage tapping available.

voltage and using a more efficient H.F. choke, are well
worthy of trial.
Superhet Principle
Where the utmost selectivity is desired, it is obviously
essential to employ the superheterodyne circuit, although,
where accurate methods of matching can be employed,
it is possible to obtain a similar highdegree ofselectivity
with two or more B.F. stages. The latter arrangement,
however, requires that all tuned circuits are very accurately matched, and this is not a simple matter for the
home -constructor. On the other hand, the superheterodyne feature may be employed by a Koine constructor with every confidence, as the separate coils
which are required can normally be purchased from
different firms, and the assembly of correct parts will
enable a highly -efficient receiver to be built `up. The
reason for the selective properties of the superheterodyne
circuit is to be found in the method in which the frequency of a received station is changed into some other
pre -determined frequency, and subsequent amplification
carried out at this new frequency. The circuit consists
of a first detector (which may: or Maw not be preceded
by a standard H.F. amplifier) ; an Oscillator valve tuned
to oscillate at a definite frequency; one or more H.F.
amplifiers which are pm -tuned to the new frequency ;
a second detector ;' and finally, normal L.F. stages: The
intermediate frequency amplifiers which follow the
oscillator circuit areprovided with H.F. transformers

-

ing" reaction, such äs varying the detector's H.T.
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Changing to Anode -bend
Anode -bend detection is scarcely ever used at the
?wclion
Racfror
W nd. 9
present time, but it is very useful in providing sharpness
YJntlmg
of tuning, due to the tow damping which is imposed on
.
the preceding tuned circuit. Luckily, it is only a matter
-:i::
a g
of moments to change over from leaky -grid to anode(?7,4;.7.9
bend, and the necessary alterations are quite simple.
The grid condenser is short-circuited and ,the leak discange,
Langer
s/c sw,,,,f
connected, whilst the connection from the " earth "
end of the grid coil is replaced by a lead going to a
mite
tapping on the grid -bias battery. It is sometimes-better
,
to include a decoupling resistance in the G.B. lead to
rig.7
and
8.-Showing
alternative
methods
of improvrn etecnmr
prevent instability. When the decoupling resistance is
6y tapping into the aerial coil.
found necessary a .r mfd. fixed condenser should be
connected in the position indicated by broken lines, so which
are
tuned
to a fixed wavelength and thus there is
that correct tuning is not affected by the modification.
The optimum value of grid bias for the detector will no necessity for tuning condensers for these stages.
depend upon the type of valve employed and also upon
the H.T. voltage supplied to its anode, but will gener- Choosing Coils
The correct choice and use of poils have, generally
ally prove to be either II or 3 volts.
speaking, a greater effect upon selectivity than any other
items in connection with the receiver. It is fortunate
Reaction Improvements
that there is now available an extremely wide range of
It is widely known that reaction is one of the very efficient coils, most- of which can be interchanged_
withbest aids to selectivity, and, therefore, it need hardly out much difficulty with older types already fitted in
the
be stressed that any alteration which improves the set. The latest iron -core coils are extremely good from
" smoothness " of control will be a great help in the point of view of selectivity, but as they are also more
the quest for interference -free reception. Some of the efficient than most coils of the older kinds it is not
methods already dealt with, particularly those by which always wise to use them as replacements in receivers of
the values of detector .grid -circuit components are the more complicated types, unless one is prepared to
modified and where an S.G. or anode -bend detector are make other slight modifications to ensure complete
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In the case of detector-L.F. types of receivers,
however, the change can be made without any difficulty
arising. It would be impossible here to mention all the
various makes of iron -core coils available, or to give the
connections for each, but full details, as well as circuit
diagrams, are usually supplied by the manufacturers
without charge.
stability.

of the medium-wave and long -wave windings by scraping
away the insulation for a length of 4in. or so, and soldering
on a short length of thin flex. To prevent burning the

windings whilst soldering it is a good plan to place a
slip of mica underneath the wire. In the case of the
long -wave winding, it might in some cases be necessary
partly to unwind it, since the turns will not otherwise
be so easily accessible. Although it has been suggested
Loose -coupled Aerial Windings
that the tappings be taken from the centre of the
Considering first of all the simple detector-L.F. type windings, this is not always the best place, but it is
new
it
is
generally effective. If a little experimentation is not
tuner,
of set, it can be said that, in choosing a
objected to, however, it is a good plan to try
Aertal
tuner
various tapping points and then choose those
Extra
To Aerial
Terminal
Wave -chap . e Swrt'ch
which sharpen tuning to the greatest extent.
Long -wave selectivity will rarely present any
difficulty, and so it will perhaps be sufficient to
try alternative medium -wave tappings only.
This can be done easily by attaching an ordinary
Turns on
pin to the end of the flex and pressing this
top o/MeW
between adjacent turns at various points on the
Winding
winding. The pin will scrape away the insulation and so make contact with the wire.

Earth

Terminal
Fig. 9.-Adding aerial coupling coils, as shown here, also improves matters,
especially when separate_ windings are used for M. and L. waves.i
---

wise to obtain one of the kind provided with a loosecoupled aerial winding which has tappings by means of
which the degree of selectivity can be varied to suit any
set of circumstances. The circuit diagram of a tuner of
this type is given in Fig. 7 as an illustration of the
statement just made. It will be seen that the aerial can
be attached to any one of the tappings on the winding
shown on the left, so that the effective size of this
winding, and; consequently, the degree of coupling

Obtained, can be varied.

Using Band-pass Tuners
In nearly every case a useful improvement
in selectivity, especially with sets not having an
H.F. stage, can be secured by replacing the
single -circuit aerial tuner by a band-pass one.
The connections will, naturally, depend upon the
make of the tuner chosen, brit all details will be

found on the instruction `sheet issued by the makers.
In most instances the modification will make it desirable
to employ atwo-gang condenser for tuning, but this is not
essential if the owner does not mind operating two
separate condensers simultaneously.
"

Medium -wave Breakthrough.
Breakthrough of a medium -wave transmission when
listening to long -wave stations can result in serious
2 Ora at bottom
of grooves

Transfer -tappings
Another form of tuner which is particularly good,
on account of the fact that it provides an equal degree of
selectivity on both long and medium waves, is theoretically shown in Fig. 8.
In this case both the medium wave and the long-wave windings are tapped (to reduce
" effect of the aerial), ,and an
inevitable
damping
the
"
aerialchange-over switch is combined with the ordinary
wave -change switch.
Modifying Existing Coils
There will no doubt be many readers who would like
to take advantage of the benefits offered by coils of the
types just mentioned, but who do not feel disposed to
buy or make a set of new ones. A simple method of
adding a loose -coupled winding to an existing coil is
ghown in Fig. 9, whilst Fig. ro shows how transfer tappings can be provided and made use of in conjunction
with a switch of the single-pole -change -over type. In the
latter case a connection can be made to the middleturn
Aerial

Meow 0 -Wave Windng

Medium Wave
Winding

reactlon
ng

-lao.

na.
Single Pole

Change -Over
Switch

Long
Wave

Centre Taps

é-;e.a'e

3-Pomr

-

Change

sH,rrn

t

a...

Gong -Wave Winding

Fig. 10,-Simple switching to
allow a tapping to be used on
both windings.

of conFig, I1. --One
necting the anti -breakthrough
choke

-

4

:#:

a

Ebonite
bur/t-up babbrn

Figs, 12 and 13. --The choke is cut out on medium waves when it
is wired as shown by diagram an left. The constructional details
of the choke are shown on right.

interference. The best method of preventing breakthrough is to use coils designed with this end in view ;
the aerial winding is usually designed so that it does
not resonate at any station frequency on the medium
waves ; they generally give a circuit arrangement
similar to that shown in Fig. rz, where a loose -coupled
aerial winding is in series between the aerial terminal
and the long-wave winding.
Another way is to include a special anti -breakthrough
choke in the aerial circuit, as shown in Fig. ia. The
choke is used only for long -wave reception and is shortcircuited when it is desired to listen to medium -wave
stations. If desired, a suitable chokecan be made quite
easily, as shown in Fig. 13. The bobbin can be turned in
ebonite, or may be built up from five discs of stout
cardboard, two of which are -i-in. diameter and three
tin. The discs can be fastened together with glue, or by
means of a- 4 B.A. bolt passed through them. The
winding consists of zzo -turns of 38 -gauge enamelled
wire, of which ro -turns are placed in each slot.
-

(To be concluded.)
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Errors in Testing Receivers
Incorrect Tests Are Often Applied by Those Not Experienced in Such Work.
This Article Explains How to Avoid Such Snags

IT is very easy to

make a slip. when carrying out even
routine tests of a receiver, especially if a copy of
the wiring diagrani is not kept in sight. An example
of this was exemplified recently when a thoroughly
experienced experimenter made what he later found to
be a foolish blunder in checking through the mains unit

resistance of only about 400 ohms at go cycles. When
using a high -resistance meter such a resistance is
negligible asfar as the reading is concerned.
Measuring Anode Voltage
A mistake is often made in determining the voltage
applied to the anode of a valve. Even when a battery is
of an àrriplifier.
Before connecting it to the -amplifier. valves he wished used for H.T. supto make a test of the output and to ascertain that all ply -you cannot tell
H.
b
voltages were correct: And as he had made use of a the voltage by
mains transformer which had not been in use for some noting the tapping
time he thought it desirable tó make sure that this was used to feed that
not below purr. A high-grade mtilti-range meter was used, anode, for there is
this being set to,read A.Ç., and the voltage on each side always a resistance
of the centre tap Of the H.T. winding of the transformer of some kind in the
was measured. A similar reading of slightly under 400 anode circuit. This
volts was obtained for each half, which was correct, for might be only a t
the component was to be used with a full -wave rectifying few hundred ohms,
through the
valve taking up to 5od'volts on each anode.
As a cheek: hit- leakage between H.T. and filament primary winding of
windings; the meter was temporarily connected between an L.F. transthe centre tapping of each. Of :course, there was a former, or several
voltage reading because the valve had not been removed thousand ohms.
from its holder.- The valve was then removed and -the through a coupling
test repeated ; no reading. Another test Was made by and/or decoupling
connecting the meter to one end of each of the two resistor. Thus,. an
windings. To his surprise, a reading of approximately initial voltage of
38o volts was shown by the A.C. meter. For a few roo would be reminutes the experimenter was stumped ; and probably duced to go if there Fig. 2.-Especial care must be taken when
you would have been. It was not until he had made some were a series re- attempting to measure anode and grid voltages.
additional tests with the transformer disconnected from sistor of 5,000 ohms
its external circuit that hé realised why a reading had and the valve passed so mA. In he same conditions
the voltage drop would be only g if the -total anode resistance were only 5oo ohms.
The matter is- not greatly simplified even when a
good -quality high -resistance voltmeter is available, for
reasons which are shown diagrammatically in Fig: 2..
If the negative terminal of the meter were connected to
the earth tine, and the positive one to H.T.+ (the point
marked a), the reading would be valueless. Iù` the first
place, the reading would not take into account the voltage
drop across the two series resistors in the anode lead.
In the second place; the resistance of the meter would be
in parallel with that of the valve and its anode resistors
in series ; consequently, part of the H.T. supply would
pass through the meter so that the reading would be
slightly less than the voltage provided by the H.T. point.
Parallel Resistances
The position is not improved by transferring the
positive lead from the meter to the points marked b and s.
HT
--

-

-

-

-

-

-

Fig. 1.-Points at which unexpected meter readings -were obtained
when testing a power unit using a"(full wave rectifying valve and
mains transformer.

H.T

previously been obtained-for there was no doubt that
the component was in perfectly good condition and
'entirely free front inter-winding or core -winding leakage.
The Reason
The explanation should be clear from Fig. r. Have
you spotted the slip ? \Vhen the transformer was connected and the rectifying valve was removed from its
socket there Was no reading between the points marked r,
but there was one between those marked 2. If you have
not Yet " tumbled," the explanation is that the supply
was A.C., and that the circuit between the centre tapping
of the H.T. winding and the L.T. winding was completed
by the two smoothing condensers. These would have
been insulators for D.C., but on A.C. an 8-mfd. condenser
(the capacity of the two in parallel) has an effective
-

E

HTFig.

Full

3.

Bias Resistance
-

Fig.

-

4.

Fig. 3.
lines indicate the voltmeter leads when measuring
the bias voltage in a battery set, There may not be any reading
when the meter is connected as shown by the broken line.
Fig. 4.-Usual connections for automatic bias in a battery set.
The bias voltage is developed across the resistor.
-

-
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When connected to b there is still the anode resistance Fig.
measurements
should
be
taken
4,
in the same
in series with the valve anode, and when connected to e manner
as for a mains set ; that is, the high-resistance
there are actually three resistances in parallel; that of meter should
be
joined
across
the
bias
resistor.
the valve (AC. resistance or impedance), that of
meter, and that of the two resistors and H.T. supply the
all Anode Current Totals
in series. It will be seen, therefore, that the indicated
mistake is sometimes made when checking the total
voltage might differ appreciably from the actual voltage. of Aindividual
anode currents against the total
In fact, the only value of this test would be in finding current found valve
whether or not an anode voltage was being applied H.T.- lead. Itby inserting the miíliammeter in the
is
frequently
found that the sum of
to the valve. With a cheap, low -resistance meter the currents is appreciably
it is even possible that no voltage reading would be reading. A -search might smaller than the single total
then be made to find where
given.
leakage is taking place, but without resuft. This is because
it
has
probably
been
overlooked
that there is a potentioVoltage from Current
across the H.T. supply, used to feed the screening
The only convenient method of determining the meter
grids
of the frequency-changer and I.F. valves, or to
correctness of the applied anode voltage is, peculiarly feed the
S.G. of the H.F. valve. A çorrection must be
enough, by measuring the anode 'current by means of a made by connecting
milliammeter. If this were inserted at the point marked a milliammeter in
e, the current consumed by the valve could easily be series with the- pofound (provided that the resistance of the meter were tentiometer
to find
not high by comparison with that of the
anode -circuit
what curload). By comparing the current with that shown on exactly
the curves for the particular valve in use it would be rent it is passing.
possible to obtain a fairly accurate indication of the Coil Testing
actual plate voltage.
Another
fairly
To. permit of this being done, however, it would be
mistake is
necessary to know the grid-bias voltage. This could be common
often
made by conmeasured with sufficient accuracy for most purposes by
connecting a high -resistance voltmeter between the structors wishing to
check
earth line and the upper end of the bias resistor-in the of coilthe resistance
windings,
case of a mains set-to the point marked e in Fig. 2. and
also the change
It is important that the meter should have a very high in resistance
when
resistance compared with the value of the bias resistor, t h e
because if this were not the case we should again have switch wave -change
the position of two parallel resistances, the overall When anis operated.
ohmmeter
value of which is less than that of either component
not availableseparately. A factor which might easily be overlooked is is
few constructhat a correct reading might not be obtained if the and
tors have one-the
negative side of the meter were connected directly best
course
to the grid of the valve. In that case the grid-leak a low - is to use Fig. 5.-A simple method of measuring
resistance the
resistor would -be- in series with the meter, and since
resistance of º tuning coil set to
in series
this might have a value up to one megohm or so its ammeter
medium and long waves.
with a small dry
effect -would be marked. In normal running conditions battery,
as shown in Fig. 5. Thus, if a r -volt dry cell
there is not, of course, any voltage drop across the were used
leak due to the fact that grid current does not flow-the up to one in conjunction with an ammeter reading
amp., the readings at longbias is merely a potential applied to the grid.
medium positions of the switch for a coiland
The same conditions apply when dealing with a wave.
with resistances
of
2
battery receiver, and in this case the meter should be windings wouldand 5 ohms for the M.W. and L.W.
be approximately
and .2 amp. If the
connected between the positive end of the bias battery method
of using a milliammeter .75
in series or parallel
and the tapping point employed, not to the grid of, the with a fixed
valve. This is illustrated in Fig. 3. When dealing with a convenient resistor were employed (and this is often
and sufficiently accurate) the difference in
battery set having automatic grid bias, as shown in readings probably
could not be detected.
-

.

-
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NEWS AND NOTES

Wireless Operator's Self Sacrifice
THE self sacrifice and initiative of a sergeant wireless
operator have been commended by the Commanderin -Chief of Bomber Command in his Routine. Orders.
The sergeant was one of the crew of a bomber recently
sent to attack an enemy target. While the aircraft was
crossing the English coast an the outward journey the
oxygen apparatus began to leak, and all the oxygen
would have been exhausted in about 4o minutes. It
was only by wrenching away the pipe through which he
himself was supplied with oxygen, and sealing the end of
it with a pair of pliers, that the sergeant was able to stop
the leak.
For the rest of the journey 'he relied -on two
bottles, each with only enough oxygen tó last forhand
minutes, to keep himself going. Yet he. managed ten
to
carry on with his wireless and other duties, and the
bomber's mission was successfully completed.
By the time the aircraft had returned to. base he was
showing signs of distress, but the pilot made a gradual
descent and after he had landed the sergeant was- found
to be none the worse.
-

Austrian Listeners to B.B.C.
EVIDENCE is still accumulating that the B.B.C.
broadcasts to Europe are being heard by an everincreasing audience in the German-occupied
countries.
Latest reports come from Austria where it is reliably.
estimated that 95 per cent. of the people
of
Vienna are strongly anti -Nazi. They include
not only
the workers, but the middle-class, formerly sofavourable to the Nazi cause, and they
regularly listen in tpo
B.B.C. broadcasts.
The latest joke in Vienna is about a maid; who
applying for a position asked a wage of sixty markson
ä
month; Wheri told that the current rate was only
marks, she replied, " Yes, but I have charge ten förty
marks
extra for keeping silent about' black to
market' purcbase3,
and another ten for -keeping-silent about listening
to
the B.B.C." When the householder saidthat they in
lived
on their rations and listened only tó Nazi
the'maid answered angrily, "Well, I a m. certainly
not
going. to worse in a house where the
people are both
hungry and stupid."
-
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Diode -grid Detection
Details of Some Interesting Experiments

FOR some years past the writer has had in mind a netts
method of detection which suggested itself with
increasing force as the time went by. The method
has recently been put through some practical tests, and
the results may prove interesting to readers.

Before carrying out any experiments, the writer drew
a circuit of diode detection, and also a proposed circuit
on the new method. The new circuit worked first time,
but was disappointing in the loss of volume as compared
with the diode. Since then a number of experiments
have been carried out with results both good and bad.
Some tests were surprisingly selective, others extremely
stable, and others were indifferent.
Simple Circuits
Fig. x is a simple diode circuit, the load resistance
Rs being shunted by a by-pass condenser Cl. The
resistance Rz is in-

cluded for the purpose of stabilising
the circuit.
Fig. 2 shows an
extremely simple
diode -grid detector
circuit. This is like
the circuit which
was drawn before
testing, but a load
resistance was first
included in the
position of the
' phones. If, however, a load resistor
Fig. 1.-A simple died circuit.
is used, the low
value of 50,000
ohms could be tried, end the output taken via a
coupling condenser to the L.F. One simple method of
coupling Fig. 2 to the L.P. stage would be to direct couple the grid to the primary of an L.F. transformer,
and the bottom end of the primary taken to earth,
the L.F. transformer secondary to be used in the ordinary way. In other words, substitute the L.F. transformer primary for the 'phones of Fig. 2.
Fig. 3 shows the grid, instead of being connected
through the phones or load resistance to earth, connected through the load resistance to H.T. positive.
This 'requires a higher value, and various resistors
between 0.5 meg. and 5 meg. could be tried according
to the value of the H.T. and other reasons. Fig. z
appeared to be quite stable, even more than ordinary
diode. detection, but Fig. 3 appears to require stabilising
as normal diode detection sometimes does. The stabilising resistor Rz of the value of 50,000
ohms is incorporated for that purpose.
A switch is shown to switch out the bypass condenser of Fig. 3 for experimental
purposes. In the early experiments the
by-pass condenser appeared to reduce the
volume of the audio output.
All methods of detection appear to have
their limitations, but diode -grid detection
seems to be capable of being used in more

types of detector circuits than any other
method. For instance, an ordinary screen grid valve has been used with the anode
proper of the valve as a diode -anode, and
the output from the control grid taken
through the 'phones to earth as in Fig. z,
but it seemed to make no difference how
the screening-grid was connected or disconnected. The same screen- id valve.
was used with the screening -grid connected

By D'ARCY FORD

to the top of the coil (as a diode -anode), and the H.T.
taken to the anode proper of the valve.

Reaction
Several attempts were made to apply reaction to the
new method in circuits using H.T., so that 'it could he
used as a detector on the aerial, but without definite
results up to present. This is further proof of the
stability of the circuits. There is plenty of scope, however, for further experiments to obtain reaction effects,
as the matter has not been fully explored. Possibly
the type of circuit of Fig. 4, which has not been tried
for reaction, might be found to be a little more suitable
for that purpose. Or a centre-tap coil might be tried
in other circuits.
The writer has
for some time been
of the opinion that
radio frequencies
pass through a
valve (and also
through a condenser) in both directions, and it, was
that view which
led to the development of the present method
of
detection.
These
circuits tend to
support that view,
Fig. 2.-,4 simula form of diode -grid
but they do not
detector circuit.
prove it. When a
valve is so biased, or so operated that it offers a greater
opposition to the radio frequencies in one direction (say
from grid to filament) than it does in the other (i.e.
from filament to grid), then the valve appears7'to be
working under conditions of detection or partial dcte,etion.
Fig. 4 was the last circuit to be developed, and has
been the most difficult. After the circuits in Figs. 2 and 3
had been tested a few times, the writer felt that there
was still another different type of circuit which could be
used with advantage. It seemed to be connected with a
circuit in which the top of the coil was taken to the
anode, and the bottom of the coil to the grid of the
valve: When it was first connected up in that manner
a pair of 'phones was placed between the grid and earth
-with the only result of dead silence. The grid was
afterwards taken through a load resistor to H.T. positive,
and (forgetting for a moment that the H.T. was also on
the anode) sufficient results were obtained to offer
promise of better.
-

lrnfd.

C2

O/mfd

TCI

f-T<

50,000

GT
Figs, 3 and 4.-Modiñcotiens of the diode -seid detector circuit
shown in Fig. 2.

May, 1942

About this time the experiments on reaction were
also being tried, and the whole matter was becoming
troublesome.
Audio Output
Then an interested friend of the writer's, on being
informed of the difficulty of the tuned circuit, when
Connected to the anode and the grid of 'the valve, being
"up in the air," suggested tying it down to earth by
centre -tap. After that idea had been digested for a few
days, it seemed that the audio output could possibly be
taken not from the grid, but from the centre -tan of the
coil itself. When a pair of 'phones was placed between
the centre -tap of the coil and earth, the result was that
it worked. Several load resistors were tried in place of
the 'phones, and strangely enough the low value of
o,000 ohms. was decided on, which is the same value
as the "one that appeared to work best in the place of the
'phones in Fig. z.
As the centre -tapped coil began to give trouble for
-

-
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some reason, another coil was tried with a tap which
was not in the centre, and it also worked. The output
was afterwards taken from the top and from the bottom
of the coil, and it still gave results with the load resistor
in position. It is suggested that the tap on the coil in
Fig. 4 be tried in different positions for the best

results.
This new method can probably be applied or used
with diode -triode valves and double -diode valves, but
an extra grid would have to be provided, and that
appears to be a simple matter with modern valve
makers.
The invention, or a portion of it, may possibly also be
used or applied to the half or full -wave rectification of
A.C. mains, with a quite possible improvement in
stability or smoothing.
[We publish the foregoing es e basis of experiment,
although we are minable to express an opinion of the
merits of the system. The author freely presents the idea
to the public. -EDITOR.]

h;QUIPMh\T

io

Operation and Maintenance.
By "SERVICE"
(Concluded from page 224, April issue)
ALL large P.A. installations should be thoroughly
warmed up for about half an hour before the
programme is required in order to prevent
variations of the signal strength and possible overloading
and distortion.
Small equipment, such as portable
apparatus, may need only ten minutes or so to stabilise,
but it is unwise to attempt to go straight ahead with a
broadcast " without an initial warming up. Certain
types of faults. such as smoothing condenser shorts,
valve heater failures, etc., often occur when the switching
off and on surges take. place. A generous warming-up
period will generally give sufficient time to carry out
component replacements should a failure of this nature

few tips on microphone technique and, if possible, a

rehearsal.
Where the equipment is being used to supply music
or reproduce speeches in a hall where the audience is
constantly varying in numbers, care must be taken to
prevent too lucid a reproduction from the loudspeakers
when the audience is small or too low in volume when
the audience increases. Only by actually listening in the
hall can the right amount of power. is judged, although
where seating is provided and the installation is a
permanent one, such as in a cinema, the " box-office
returns " will indicate the size of the audience, and the
volume controls can be -set to predetermined positions
Occur.
found by experiment for -the size of the audience.
If things proceed normally, the input signal may be
fed into the amplifier just before the time due for the The Log Book
With regard to maintenance of equipment, whether
programme to commence. When the input signal is
coming from an external source, such as a radio trans- large or small; a log book should be kept in which are
mission, the operator should tune -in the station by entered all particulars of times of operation, valve
headphone or a monitor loudspeaker and then gradually replacements, breakdowns with their causes and cures,
mix the signal into the amplifier by means of the fader and periodic readings of any meters incorporated in the
equipment.
controls.
The weekly analysis of the log book will not only
Volume Control
allow running costs to be calculated lint will-prevent
Where gramophone records are being used for pro- many a breakdown. By keeping a record of the number
gramme matter, just as much care should be taken so as of hours which the equipment has operated, valves may_,'
to prevent disturbing noises at the commencement and be replaced .(in peace -time) when they have been run
at the finish of each record. It is advisable to have the a thousand hours or so. They can then be used for
volume control at zero, place the needle on the smooth emergency spares or in amplifiers where a breakdown
edge of the record, and then turn tip the volume control would not be serious to the prestige of the owners of the
as the needle enters the first groove of the record. equipment.
Towards the end of the record the position of the pick-up
Despite care taken in maintenance, breakdowns may
should be watched and the volume control turned to zero occur, and speed is essential in tracking down the cause
just before the needle enters the run-offgroove, which is of the trouble. In most equipment, as has been.menprovided to actuate automatic brakes and automatic tioned, meters are provided on the amplifier panels so
record changers.
that the anode currents and voltages of the
In cases where the input to the amplifiers is from one valves may be quickly measured by means of a various
switch
or more microphones a constant watch must be main- or plug -and-socket arrangement. If the readings obtained
tained on the anode current milliammeters, and an are low for all the valves, then this would point to a low
attentive ear turned to the loudspeakers so as to detect emission rectifying valve or to a leakage on the H.T.
instantly any signs of overloading due to a speaker or smoothing circuit.
crooner speaking or singing too loudly into the microIn the latter case, the emission of
rectifying
phone. Installations which are served by long micro- valve will be high, if not high enough to the
blow fuses or
phone cables with a microphone amplifier at the remote trip any relays provided to protect the valve
and' Mains
end should be controlled at the first amplifier. It is not transformer.
much good turning down the master volume control on
the output stages if the earlier stages are being over- Checking Current Consumption
loaded and are passing on a distorted signal to the
If the anode current is low, and the anodes voltage
following valves.
high on only one valve, then this would indicate thät
All newcomers to the microphone should. be given a that particular valve is faulty and aspare- one:should
.
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be put in its place. Should both current and voltage be
low, it is evident that there is a fault in the anode
supply circuit to that valve which has increased the
resistance of the circuit and so lowered the voltage

and the anode current to the valve.
If the anode current is abnormally high then the
grid circuits should be suspected of being open -circuited,
or, in the case of output valves, the valves may have
become soft. In all large installations at least one
complete set of valves should be available as spares
and for rapid replacement tests, as the time factor is
extremely important where a public service is being
maintained.
Service equipment which should be available for
carrying out repairs and
maintenance work follows
very closely along the lines
of the equipment which the
radio service engineer has
by him. The only difference
is that in the case of the
D.C. voltmeter the ranges
should go up to ',coo or
1,500 volts where large installations are to be cared
for.

WIRELESS
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Fault finding on the wiring networks feeding loudspeakers has been dealt with already. The logical
application of normal servicing procedure will quickly
locate a breakdown on the distribution networks, and
spare loudspeakers will enable faulty units to be replaced quickly so as to give immediate service.
The faulty speakers can then be repaired in the service
workshop or by the manufacturers.
This article concludes the present series dealing
with P.A. Equipment, and it is hoped that much of the
mystery surrounding large installations has been dispersed and that many service men will now feel better
able to enter this interesting and profitable branch
of radio.

Universal Meter
A multi -range or universal meter incorporating
A.C. or D.C. ranges is very
useful, although in some
cases it is convenient to have
separate meters- where, for
example, the effect of varying the grid voltage applied
to the output stage is being
compared with the anode
current of the valves. The
resistance of the meter
should be at least r,000
ohms per volt, as in most
amplifiers the resistance
capacity type of inter-stage
coupling is used, and in such
high -impedance circuits a
low resistance meter conBritish Air Cadets, training at the South-east Air Corps Training Centre, at Montgomery, Ala
nected in parallel with any
recently had the opportunity of sending their greeting to their relatives in England recorded on
of the high resistances in
gramophone records. Before being sent the records were heard by same of the cadets, four of whom
the anode circuit will comare seen in the above illustration.
pletely alter the voltage
readings.
distribution and give false
B.B.C. MUSIC LIBRARY
Where inter -valve transformers are engaged, and THE B.B.C. Music Library has for some monthsnow
where the primary is in the anode circuit of a valve,
been in a place of safety, it hopes. Bombed in
a' break in the primary will break the anode supply London, it was evacuated to the country, where it was
circuit to the valve. A break in the secondary circuit promptly damaged again. It was, therefore, moved
will deprive the following valve of bias and will cause once more, and up to the present has been left in peace.
the valve to have a high anode current and to probably
But though there is comparative peace outside the
burn its anodes at white heat until the valve collapses. Library, there is very little in the office of the men in
transformers
inter
-valve
where
however,
Generally,
charge. Their telephone seldom stops ringing ; questions
are used either to step up voltage or to feed push-pull are fired at them all day and every day. They are, in
valves, the primary of the transformer is resistance - fact, liable to be asked anything at any moment about
capacity fed from the anode circuit of the preceding any kind of music or song, and they can, as a rule,
valve. If volume of reproduction falls to a mere high- provide the required information in a few minutes.
pitched whisper, and all voltages and currents check up
They are able to do this because of the efficient filing
O.K., the coupling condenser or transformer may be and indexing systems which they have evolved_ It has
no
will
have
effect
open -circuited. Both these faults
to be a water -tight system because there are about
upon the -preceding or following valves and can only 25,000 copies of sheet music and albums in the library,
be deduced by negative tests on other parts of the as well as a vast quantity of valuable manuscripts. And
circuit.
the number keeps on growing.
At any moment some music may be wanted in a hurry.
Oscillator
Audio -frequency
It may be by Bach or Irving Berlin, Grieg or Gershwin ;
it
is supplied. A script -writer may telephone to ask
It is for faults such as these that an audio -frequency
star sang in 1887 ;
oscillator is so useful, as by injecting a signal from what songs some famous music-hall
producer may ask if they can find, and let
it into one stage after another it is quickly apparent he is told. -A
;
they can and do.
a
about
cabbage
where a breakdown has occurred. This method of him have, a song
In addition to sheet music, there are thousands of
fault finding is sin -filar to signal tracing with a service
made by Dan bend,
oscillator in -a radio receiver, and is a sure way of locating records of all kinds, including some
a fault which, does not show up after preliminary tests Marie Lloyd, Eugene Stratton, T. E. Dunville, and many
famous
old-timers.
other
have failed to indicate anything wrong.

i
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was sold for half a crown or more. Gold wire was sold

The Drain Bust

ISEE that Mr. Joad has been getting into trouble for catswhiskers, in a neat little tube carefully packed
over one of his broadcasts. A Member of Parliament in cotton wool. More ingenious were the mechanisms for
felt that Joad's reference to an alleged remark of searching the crystal, and a crystal detector of this type
Confucius was perhaps a little risqué, and he raised the cost as much as "15s. There were those who thought that
-

matter in the House, but without satisfaction. Joad's a loudspeaker could be operated from a crystal set.
comment was " Would it not be better if the Member One or two attempts were made to do so, notably with
confined his attention to winning the war ? " This those small microphone transmitter buttons which had a
does not strike me as being a particularly brainy retort, variety of other uses. Do you remember the unit sets
for, as I suggested last month, the Member could equally that you built on the lines of an expanding book -case ?
suggest that it would be better for Mr. Joad to do the You built the detector unit and the amplifying unit and
same Joad also said, when asked, that the remark to an extra H.F. stage in separate boxes, and coupled them
which exception was taken was, " to the best of his together according to what you wanted. Those were the
belief," taken from the writings of Confucius. In my days of bright emitter valves which would blue glow at
view Confucius did not write the remark quoted. I anything beyond go volts on the plate. They were
have read a fair amount of the translated writings of 6 -volt valves at that. We were instructed always to use
a soft valve for the detector stage. When low consumption
Confucius, but I have never come across this one.
Listeners to this feature will no doubt have heard the valves came in the 2 -volt range, a narked -advance was
disclaimer that Mr. Joad is not a professor. I quite made, for our 6 -volt valve consumed anything up to
thought he was, and that he held a Chair in a university. half an ampere, and the power valve as much as
As the Brains Trust has admitted that this is not so it three-quarters of an ampere. Now we can obtain superior
seems rather late in the day for the announcement to effects from dull emitters which scarcely glow. There
be made, for all the newspapers and the B.B.C. have must be many of these old sets in the limbos of the early
referred to him as Professor Joad. However, I have wireless experimenters which could be made to, perform
had a number of letters of approval on my criticisms useful work with a little modification. The war has
of the Brains Trust from members of the British public. caused many amateùrs to live upon their memories, and
to dream of post-war plans. There are silent sets and
silent keys. I should like to receive some photographs of
The Silent Sets
sets built by readers, and I will award book prizes
THERE must be millions of sets in this country which early
A
are silent because spare valves or other components to those whose photographs I publish. There is a lot of
fascination"
in reflecting upon these old sets, and publicare not obtainable. Promises have been made by the
Government that this state of affairs would be rectified, ation of photographs of them may provide some pleasant
but in my conversations with dealers I understand that retrospect for those now in the Services.
there has been no general release of the more vulnerable Retailers to Combine ?
components which are in frequent demand. It is
THERE is a possibility as this issue goes to press that
important to the Government that wireless receivers
retailers in particular districts may have to
should be maintained in working order. The B.B.C. has combine.
meeting was held between the Board of
The Trade and A
become the official Government mouthpiece.
representatives of the radio industry. They
problem is not so acute in 'London and its environs, are endeavouring
to seek a practical formula for the
because there are plenty of editions of newspapers, but
of the war. There is, of course, a great shortage
in the North of Scotland, and the remoter districts of duration
of
wireless
technicians,
in spite of the plan to reserve
England where newspapers are delivered perhaps once a them. If such a plan could
be found it would be appreciweek, the news bulletins keep the residents in touch ated by the public.
with events. In most of these remote districts electric
supply is not available, and a census taken before the Jocular
Jibbering
war showed that battery sets preponderated in such
JOAD, of the B.B.C., has a cure for critics. He thinks
districts. There must be a greater supply of batteries and MR.that
function of criticism should now pass from the
valves. Owing to the difficulty of obtaining crystals it is newspapersthe
to the B.B.C.
almost impossible now to build a stand-by crystal set.
listen to me,
Come,
Where are all those crystals of yesteryear ? Those natty
And you'll giggle with glee,
little pieces of scintillating metal which one explored
I'm Joad, don't you know,
with ,the latest in catswhiskers, guaranteed to receive
Of the great B.B.C.

'
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America.

What a racket it was. A trifling piece of bornite,
practically valueless before broadcasting commenced,

So join in my capers,

We'll squash all newspapers,
Their editors sink in the sea
We will then abrogate

Our

eau

of

Matt

Readers on Active Service -Twenty-third List

R. J. Tossell (A.C.2, R.A.F.), Canewdon.
H. Bright (A.C., R.A.F.), Millom.
S. E. Janes (Sigrn., R.C.O.S.), Croydon.
E. J. Roberts (Cpl., R.A.F.), Northwood.
H. A. Martin (A.C.2, R.A.F.), E. Lothian.
L. F. Halliday (A.B., Royal Navy).

-

The sole right to state
Opinions on that
Or on this.
And the things we will say,
Ia our imbecile way,
Will certainly add to your bliss.

What ! You will not agree ?
You prefer to be f reeTo listen to men with some sense ?
Oh, what shocking bad taste !
Must our " Brains ". run to waste ?
How can you cause us such offence ?
" Toiaoa.
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A Further Set of Random Questions, with Suitable Answers Provided' by the Experimenters
1.--Reception of C.W. and R.T.

a beat note which does not'. resemble the original
ACONTINUOUS wave, as the name suggests, is a modulation.
steady wave of fixed frequency. In practice
the wave is " chopped -up " into dots and dashes 2.-Variable Selectivity
which form the characters of the Morse code. The wave
Selectivity can be defined broadly as being proportransmitted is at radio . frequency, this being con- tional to the frequency band over which a receiyer will
siderably above the highest
respond for any given
frequency to which the
setting of the tuning con human ear will respond ;
SPECIMEN QUESTIONS
trol. If the band- is narrow,
for example, when working
i.-Why must a receiver be in a state of oscillation selectivity is said to be óf
ou so metres the frequency
a high order, while if the
for the- reception of C.W., and, why Cannot intelliis 6,000,oóo cycles per
band is wide selectivity is.
gible speech. be received while the set is in the
second, which compares
poor.
same condition ?
with, the highest audible
To provide variable -ses.-What is meant by variable -selectivity control ?
frequency, which is in the
lectivity control, therefore;
Briefly describe two systems of prosihhing control
region of zo,000 cycles per
it is necessary to have a
of selectivity ist a.superiset.
second.
means of varying the band ;
3. --Explain tete working principle of a 'moving -coil
When the receiver is
in
other words, a method
speaker, pointing out the difference between peroscillating, or when a
of - varying the sharpness
manent-magnet and electrically -energised types.
heterodyne oscillator is
of tuning. In a superhet
4.--Show the essential difference. between a heptode
combined with the receiver,
this control can best be
asid a triode-hexode frequency -changer, and
this also produces a cóntinapplied to the intermediate
mention the chief advantage, of the latter.
nous wave. By combining
frequency tuning circuits.
5
--With
the cud öf a diagram, show how simple tone
the two it- is possible to
One method is to mount
control cast he provided in the output circuit of a'
produce a beat friquencr
the primary winding of one
receiver. Explain the behaviour of the control
or heterodyne at a- freor more 'of the U. -transsystem described.
quency equal to the differformers in such a manner
6.-Hose is it possible -to determine the percentage
ence between the signal and
that it can be moved relatmodulation of a transmitted wave by reference
the locally - generated freive to the secondary. When
to the aeria l arnaheter?
With a certain small
quency. In practice, the
the two are closelyy coupled
transmitter the aerial current is 2 amp when the
receiver is tuned to a
selectivity is low, and when
P.A. is not modulated, and .2'.4 amp. zc'üen modalfrequency of about x,oco
they -are loosely coupled
lated ; calculate the percentage modulation.
cycles per second different
selectivity is relatively
from the frequency of the
high.
This method of
incoming signal.
As a result a note or a "chirp" control can be applied by placing the primary winding
becomes audible at this difference frequency.
on a former which can be rotated within a second former
In the case of R.T. (radiotelephony) a -steady note carrying the secondary.
would not be produced. Instead, there would be two
Another method is to place a third winding on the
fluctuating beat notes, due to the beating together transformer, connecting the ends 'to a variable resistor,
of the locally -generated oscillation with the side -band as shown in Fig. r. When the value of the resistor is
frequencies, in addition to the .beat note produced high the third coil provides little damping, and, therefore,
with the carrier frequency. All three beat notes would selectivity is relatively high. By reducing the value of
be mixed to produce an unintelligible whole. If the side - the resistor damping is increased and the degree of
band theory (which is really more than a theory, and selectivity is reduced.
which can be proved) is not fully understood it is
These. are probably the most widely-used forms of
sufficient to state that the steady local oscillation is selectivity control, but there are others. One of these
mixed with the incoming. modulated wave to produce consists of connecting a small variable condenser between
-

.

Cone.

411.44

To

Receiver

Output

Speech Cat
Fig. 1.-(Left) Method of providing variable
selectivity by the provision of a third, or
tertiary, winding with shunted variable resistor,
to an LF. transformer.
Fig. 2.-(Right) Variable-selectivity control by
the use of a. variable or semi -variable condenser
to provide
top -capacity's band-pass coupling
between the two windings of an I.F. transformer.
Fig. 3.-(Above) Diagrammatic section through
a permanent magnet moving -coil speaker.
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the two high -potential ends of the I.F. transformer
windings. Both windings are pre -tuned by means of the
usual pre-set condensers and together act as a band-pass
filter, the small variable condenser providing ." top capacity " coupling. Selectivity is progressively reduced
as the capacity of the variable condenser is increased.
The circuit arrangement referred to is shown in Fig. 2.

does permit of a gradual lowering of pitch as the value
of the resistor is reduced.
"
This is explained by the fact that the condenser has
a lower reactance to high than to low frequencies.
Thus, by correctly choosing the capacity of the condenser
it is possible to provide that the higher audio frequencies
shall be partially by-passed to earth instead of being
fed into the speaker. Increasing the ohmic value of the
3.-Moving-coil Speakers
resistor has practically the same effect as reducing the
The cone of a moving -coil speaker carries a winding capacity of the condenser. Thus, by varying the setting
which is described as the speech coil, since it is into of this control it is possible to alter the extent to which
-higher frequencies are by-passed.
this that the output from the receiver is fed. The the
As a matter of interest it can be added that the reactspeaker is so constructed that the speech coil is in a
strong magnetic field, see ance of a condenser, in ohms, is
where n is 3.14,
Fig . 3.
Alternating
27tfC,
Field Energising
audio -frequency currents
f is the frequency in cycles per second, and C is the
Coil
through the speech coil capacity in Farads. The .os mfd. condenser in Fig. 6 can
cause an alternating therefore be seen to have a reactance at 5,000 c/s of
magnetic field to be built about 1,600 ohms.
Cone
up round the coil. As a
To Rx
the polarity at 6.-Measuring Modulation Depth
Outsut result
either end of the coil is
Power in the aerial of a transmitter is proportional to
rapidly changing from the square of the aerial
current-which is indicated
North to South. At the by the aerial ammeter. When a carrier wave is modulated
same time, the intensity the power is increased, and there is a corresponding
of the fluctuating mag- increase in aerial current. It is not a difficult matter to
netic field is proportional
that the ratio of the current resulting from the
Speech Coil to the A.F. input to the prove
modulated wave to the current due to the carrier is
speech coil.
Since " unlike poles equal to the square root of
where m is the
attract ; like poles repel," modulation depth represented as a 2fraction. Thus, 5o
the
moves
speech
coil
Voltage
D..0 Energising
cent. modulation would give m a value of - or .5,
backward and forward per
or 8o per cent, would give in a value of .8.
Fig. 4.-Details of construction for
an electrically -energised moving-coil within the steady magSubstituting
the values given in the question, we
netic field provided by

-,
.

speaker.

the permanent magnet. obtain the formula:
To simplify the
Y 1+ma
In consequence, the cone vibrates and produces sound
calculation, we can remove the square root sign by
the
audio
to
-frequency input.
waves corresponding
In a P.M. type of speaker the magnet is made from squaring both sides of the equation. This gives us :
special alloy steel. With the energised type an electro2
a
magnet is employed, this being made from soft iron with
We can re -write this as: 2 =400, or
a winding through which direct current is passed. The 4.óa=1-{
electrically energised type of speaker is shown diama=3'S2, or m=9 approx. By multiplying this
grammatically in Fig. 4.
4.00
20
fraction by roo we get the answer as a percentage : 95.
4.-Frequency Changers
A heptode frequency changer consists essentially of a
5
5
triode oscillator and a pentode first detector. Both grid
and anode of the triode are made in the form of grids
and are interposed in the main electron stream between
the cathode and the pentode screening grids. There
is no electrical connection between the triode and
pentode sections of the valve.
In the triode-hexode frequency changer the grid of the
triode is electrically connected to a fourth grid in the
!
2
first detector, this being placed between screening
Fig. 5.
grids. Diagrams of the two types of valve are shown in
Fig. 5.-Diagrams of a pentagrid
Fig. 5, where the electrode dispositions are approximately
or heptode (left) and a triodesimilar to those used in the valves themselves.
hexode (right).
The electrodes
are: I and 2, heater; 3, cathode;
The chief advantage of the triode-hexode is that there
4, signal grid ; 5, main anode ; 6,
the
coupling
between
less
electrostatic
is appreciably
screening grids ;
7, oscillator
oscillator and first -detector sections, due largely to the
anode; 8, oscillator grid.
fact that the oscillator electrodes are further spaced from
the hexode electrodes. As a result of this, there is less
Fig. 6.-A conventional output
circuit tone -control circuit.
tendency for the signal -frequency circuit to " pull "
Fig. 6.
the oscillator tuning circuit. This is particularly marked
It
is
interesting to note that for roo per cent. modulation
on short waves, where the effect of capacity coupling
is far more pronounced, due to the fact that capacitative the aerial current for the modulated wave must be 1.23
times the current for the carrier or -unmodulated wave.
reactance becomes less as the frequency is increased.
This is easily shown by substituting the value of r (unity)
5.-Tone Control
for m in the formula : Current in modulated wave
Current in unmodulated wave
The usual method of tone control in the output
recircuit of a modern receiver is to connect a variable
2
the
anode
between
fixed
condenser
1-}a
sistor in series with
, which gives the answer as the square root of
of the output valve and earth. This does not provide
complete tone control, since at any setting of the variable 5.5, or 1.23 to the second decimal place.
Note especially that the aerial currents employed are
resistor the tone is lowered. But since pentode and
tetrode valves tend to give emphasis to the higher fre- R.M.S. values ; these are given directly by thermoquencies, it does provide the necessary compensation and ammeters which are invariably employed in thé aerial.

2

'

256

PRACTICAL WIRELESS

May, 1942

-

Practical 'Hints
strip forced to the top end
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at
such a Iem>th as .to project slightly
a
Every Reader of 1°PRACTICAL WIREA Certain
each side of the knob.
LESS" must have originated some little
dodge which would interest other readers.' amount of initial experiment is necesWhy not pass it on to us r We pay $1-I0-0 - sa
of the
p
t O determine the depth
toy the best hint submitted, and for every'
the bottom of the
th
saw cut, so that
other item published on this page we will
pay half -a -guinea. Turn that idea of yours
knob will just clear the condenser
t o theoa t by sending it in to us addressed i body, when the trimming condenser
to the Editor, "PRACTICAL WIRELESS"
The COnis screwed to maximum.
Ltd.,
Tower
House,
South-'
Newnea,
George
yourstructive Work is so simple that several
ree , Strand,
rau
w c z Put
u
t eu Street,
name and address on every item. Please
note that every notion sent in must be s_ knobs can be made up in as many
17 /eon
,.Bracket
original. Markenvelopesi" Practical Hinter"
minutes, so that one can remain on
DO NOT enclose Queries with your hints. 0
each .section of t-lie condenser, if
desired.-R. L. GRAPER (Chelmsford).
SPECIAL NOTICE
All hints must be accompanied by the
f An H.T. Distributor
coupon cut from page iii of caver
WHILE going through my junk for
salvage material I came across
number of teeth, an old ganged condenser which no longer functioned.
it
it,
occurred to nie that it would
seventeen, After dismantling
say,
fitted in its place. make an excellent high tension distributor, particularly
Another shaft suitable in a homeCondenser removed
fitted with a bevel made mains reinsulated
or pin wheel of an ceiver, as short
strips
even number of 'circuits -might cause
teeth., say 15, irreparable damage.
should be fixed at Ali the screws were
right angles to the first removed, then
HT+
Output
former in a po- the moving vanes
Valve
sition to mesh of the condenser,
finally, the
with previously - and
mentioned wheel. fixed plates. This
H,T+
This se con d left me with a small
An improved winder for honeycoma wit,.
shaft could be chassis with twelve
SG
spots
mounted in two right-angled brackets screfed to the insulated
Screen
baseboard. On the other end of this shaft the crank suitable for tapping
(removed from former shaft) may be fitted. The thread off. the H.T., as
Dec
may then be fitted direct from the wire -feeder to the shown in the sketch. Decoup;ing.
machine
This
distributor
will then wind true honeycrank pin, and the
,es,sf nces
is very efficient,
comb coils.-W. W. HORSNAIL (Cambridge).
and
if
the
ganged
An Adjusting Knob for Gang Condensers
condenser is large
THERE are occasions when it may be found impossible enough decoupcondensers
of
the
gang
to adjust the trimming
ling condensers as
H.T. distributor unit devised from an
condenser in a set from the top, by means of an insulated well as resistances
old ganged -condenser casé.
screw-driver, in the normal manner, and the operation might be inserted.
may have to be carried out from the side. This is When mounted on the chassis other components may be
frequently the case with some portables, where the set mounted above.-W. AUSTIN (Paddington).
is located- inside the frame carrying the frame, aerial.
It is then that an adjusting- knob such as shown in Tapping a Coil
the accompanying sketch will be found very, useful.
is very often found that for experimental purposes a
A small ebonite knob or an- insulating top from a
the,best position found by
large type of terminal, is first drilled with a clearance IT coil has to be tapped andthis
to wind the coil with
hole, so that the knob will slip freely over the adjusting trial. A good way of doing way, isignoring
all tappings.
the
usual
in
D.C.C.
wire
made
nut heads of the trimmers. A saw cut is then
completed, the lead which has to be tapped to the
through the centre of the knob, as shown, and a piece When
of
a
large
darning
needle
coil is threaded through the eye
Saw Cut
and the end of the needle wrapped with insulation
of flat brass

Winder for Honeycomb Coils
WITH reference to the " Winder
for Honeycomb Coils," which
appeared in the Practical Hints page
in the February issue of PRACTICAL
WIRELESS, -h_submit the following
improvement.
The crank on the end of the coil former shaft should be removed, and
a bevel or pin wheel with an odd

THAT DODGE OF YOURS

!

,

-

.1

,

-

Condenser
Trimmer
Cap

F

tape.
It may then be pushed through the cotton covering of
the wire at various points without damaging the coil
winding and a good electrical connection. made as the
needle will pierce the actual copper wire. When the
best tapping point has been found, the thin -blade of n
penknife should be slipped between the two turns and
the required turn carefully prised upwards, when the
copper wire will stretch just enough to permit of a matchstick being slipped under it. the cotton_ may then be
scraped away and a neat soldered joint made between the
tapping lead and the winding turn. Care should be
taken to see that the insulation of adjacent turns is
not damaged by the hot iron or eccessive flux. A fine
pencil-pointed soldering-iron is to be recommended for
such work.-R. H. WATERS (Purley).
-

Recessed
Trimmer

Screw
A method of making adjusting knobs for trimming condensers.
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Amongst the many special features of the Eddystone " 358 " Communication
Receiver the main tuning control is of special interest. Bandspread is superseded
by a logging scale, the readings on which are amplified by a secondary vernier
dial. This system gives all the advantages of bandspread, whilst making a
return to any given position simple, as the main dial remains accurately
The fly wheel drive described alongside adds considerably to
calibrated.
simplicity of control. These are but two of the many refinements indicative of
the care and precision which Eddystone engineers have expended on both the
" 358 " and its counterpart the Medium Frequency Model " 400."

MAIN TUNING CONTROL

:

What

effect, mechanical Bandspread, is.
supplied by the fly -wheel control and
is, in

spring -loaded Tufnol .Gearing illustrated
above. The gearinggives a ratio of 704
and makes possible minutely accurate
logging. The action of the whole cornponent is unbelievably smooth.

EDDYSTONE "358"
SPECIFICATION

The receiver
:
employs one stage of R.F. amplification,
frequency changer, two I.F. amplifiers, a
separate beat frequency oscillator, octal
base Múllard or Osram 6.3 volt valves.
Frequency range is continuous from
22 Mks. to 1.25 Mks. using four fully
screened interchangeable ..coil
units.

Five additional coil units extend the
range to 31 Mlcs. and 90 Kits.' II uminated dial is accurately calibrated with
Additional coils
four standard coils.
supplied with separate graph.
To
SIMPLIFY MAINTENANCE a meter and
test switch is fitted. SEPARATE POWER
UNITassures freedom from drift.

MEDIUM FREQUENCY

MODEL

Similar to the " 358," but
provided with four coils only
covering frequency range from 130 Kits.
to 2,200 Kits. Optimum gain is secured
with very high signal to noise ratio.

"400" :
it

is

Both models are available with Bandpass

Crystal Filter Units.

SUPPLIED TO PRIORITY
ORDER ONLY

WEBB'S
RADIO
14,

SOHO STREET,

LONDON, W.I.

'phone GERrard 2089. Hours of Business 9 a.m. to

5

p.m., Sats. to

12 noon.
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The Necessity for Efficient Screening,--and the Various Methods Used to

Achieve it, are Fully Explained
SCREENING in a radio receiver -consists essentially
of preventing the magnetic or' electrostatic field
of one component from extending and linking
with the field of another component or with the field
of an unwanted signal. That somehow bald explanation
might be rather confusing to the non -technical reader,
so it would be well to explain that when an alternating
or radio -frequency current is passed through a component such as a coil, transformer, or even a length of
wire, a magnetic field is set up round that 'component.
Fig. i shows the idea in a diagrammatic way, and the
field of a coil is compared with that of an ordinary
bar magnet.

Fía. 1.-Diagrammatic magnetic fields round a coil, wire and a bar
magnet.

The real difference between the two fields is that, the
field of a coil, when connected in a receiver circuit; is
constantly fluctuating in strength, whereas that of a

permanent magnet remains constant. Actually, the
field produced by a coil would be constant if a steady
direct current were passed through the windings.

By

F.

P.

Non-ferrous Metals for H.F.
To screen high -frequency components it is customary
to use a non-ferrous metal such as aluminium or copper.
This is because iron is more " absorbent " and takes
away most of the energy passed into the coil. The
non-ferrous metals act as what are known as electrostatic screens,: preventing the spreading of the field
without seriously reducing the efficiency of the component that is screened. Nevertheless, the- screen does
reduce the efficiency of the component to a certain, if
limited, extent, especially if it is placed very near to -the
component. The reduction in efficiency is proportional
to the frequency of the current being handled. Thus,
screening can cause greater losses on short waves than on
medium and'long waves.
For a screen to be completely effective it must entirely
enclose the component. That is why coil screens- are
made in the form of small metal canisters with tightly
fitting lids. Holes through which connecting wires are
taken are kept as small as possible. Another essential
if the screen is to be effective is that it be Well earth
connected. It is often found when testing a receiver
which has become unstable or prone to incurable selfoscillation that the only trouble is that one of the
screening cans is loose or that the earth connection has
come. adrift.
Minimising Losses
In screening a coil it is always desirable to have the
screen as far as possible away from the ends of the
winding, although it can be much nearer to the winding
at the sides. It will be clear from Fig. 2 that the field is
most concentrated at the ends of the winding, and that
a screen placed there completely breaks the circuit of
the imaginary so-called " lines of force." A fair rule'
concerning coil screens is that the screen should not be
nearer than the diameter of the coil to the ends of the
SCREENI

6.

BRAID

SCREEN

Iron for A.C. Screening
In the case of the magnetic field
produced by a perTanent magnet,
or by an electro -magnet created by
passing a steady current through a
coil, screening or shielding can be
effected by encasing the magnet
the iron
in a soft -iron box ;

" absorbs " the magnetism which
If the
surrounds the magnet.
magnet were so screened it would
have little or no effect on a compass placed near to it but outside
the screen. Partial screening could
be effected simply by placing a
soft -iron sheet near the magnet.
Fig. 2.-Suitable
That is, of course, the customary
relative dimensions
method of shielding or screening a
for a coil and its
component such as an iron -cored
Screening can.
choke or a mains transformer.
The screening of components carrying radio or high
frequencies is not as easy, however, due partly to the
fact that the field is of constantly varying intensity and
also to the fact that it is often of far greater extent.
As an example of this, consider the electro -magnetic
field set up round a transmitting aerial ; its effect spreads
for hundreds or even thousands of miles. And yet the
field of, say, a huge power transformer handling the same
amount of power as the aerial is limited in most cases to
a matter of yards.

RESTON

Fig.

3.-(Left)

The sup-

pressor -grid screen in a
Pentode is placed between
the anode and auxiliary
grid. Three different connections for it are shown
by broken lines.
Fig. 4.-A satisfactory
method of earthing the
of an
screening braid
anode connector.
E.

1.1

T«.

METAL
CHA5515
11,

winding ; it can be about one-halt the diameter from the
sides. This is a very general statement, and should not
be considered as a fixed rule.
Apart from the external screens-among which should
be included the metallised coating of valves-there are
various internal ones which- are concerned with the
design of the components. Thus, there is the so-called
suppressor-grid.in a pentode, as shown in Fig. 3. This is
placed between the auxiliary grid and the anode, and is
earthed, either due to its internal connection to the
filament or cathode, or by an external wire. In some
instances it is worth while to experiment with the most
satisfactory method of earthing this screen ; sometimes
it is better to connect it directly to the earth terminal by
the shortest and most direct wire that can be arranged,
whereas in other instances results are more satisfactory
when it is simply joined to the cathode-from there it..

connects to earth through the bias resistor and, often,
the variable -mu volume -control resistor.

Screens

Valve Anode
In spite of the metallised coating of the valve it is
generally desirable to screen the anode lead. This is

Fig.

5-(Left)

Cons

pletescreening of an
H.F. valve is ensured
by using a screened

connector.

Fig. 6.-(Right) In wiring a battery receiver it is wise to ensure that the filament
bin to Which the metallisine is joined i>
earth -connected.

Gnlo

r

FILAM£N,
MErAL151N(.:

done by using a- special connector with braided metal
covering, care being taken that the braid is earth connected ; a convenient method of ensuring this when
using a metal or metallised chassis is shown in Fig. 4.
If the chassis is not a metal one a short earth lead should
be taken from the braid to an earth terminal. Even this
screened lead is often insufficient, and many cases come
to light during experimental work of the screening
being inadequate: The trouble is best overcome by using
a screened anode connector of the type shown in Fig. 5.
This is a copper or aluminium " helmet " completely
covering the connector and in contact with the screening
braid covering the wire. The " helmet " screens the
anode terminal. (or grid terminal in -some valves) itself,
and also completes the metallised screen provided by the
coating, which does not extend right up to the top
terminal or connector.
In connection with the metallised screening fitted as
standard on the majority of valves it should be noted
that when it is not brought out to a separate terminal it
is internally connected to a particular filament terminal
in the case of battery -operated valves of the four -pin
type. The terminal in question is shown in. Fig. 6, and
it is desirable that this should be the earthed side of the
filament. Although it is found in some instances that
results are not affected whether the screen is connected
directly to earth or is earthed through the filament and
L.T. supply, it will save time and trouble to see that it
is earthed directly in the first place.
Variable Condensers
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Variable condensers are generally of the screened type
nowadays, but care should be, taken that the screen
(through the mounting pillars) is in good contact with
the metal chassis or with, an earth terminal. It is
also well to make sure that the screening cover is pressed
tightly into position, so that it fits correctly all the way
round. When using separate, unscreened condensers -it
is usually sufficient to erect a vertical screen between
them. In the case of short-wave receivers additional
screening is often provided by the slow-motion drivemake sure that this is earthed. A metal panel is
frequently used to provide additional screening, but this
is not always necessary, since if two or three earthed
connecting wires run fairly close to the panel and right
across it they act as a screen of fairly effective type.
Connecting Leads
The screening of connecting wires in grid and anode
circuits is often desirable in a highly efficient receiver,
but this can be overdone. It will be realised that the
screen is very close indeed to the:wire, and if this is fairly
long the damping effect can be pronounced. For that
reason it often pays to use a minimum of screened
leads in the first place, screening additional leads if
and when it is found necessary ; if -the receiver is
unstable, that is. Remember that the screening must be
well earthed ; if the lead is more than a few inches long
it is riot sufficient to earth the screening braid at one end
only, but earthing clips should be fitted at about every

Also bear in mind

Gin..

that proper screening braid is

necessary. If an attempt were made to provide a screen
by coiling a length of copper wire round the insulated
lead, instability would be encouraged instead of
prevented, because the coiled wire would pick up energy
from the connecting lead and increase the field. If a
length of wire is used as an expedient it should be bare,
and solder should be run along it to short-circuit all the
turns.

Screening Boxes
When two or more portions of a receiver are -to be
shielded one from the other it is generally desirable that
separate screening boxes or partitions be used for each
portion. If screens were arranged as shown in Fig. 7,
for example, the common screen between two sections
would probably provide an effective means of coupling
together the fields of components on its two sides. The
correct method is shown on the right in Fig. 7. Another
point, if screening boxes are built up from sheet aluminfum care should be taken thatthe corners are a good
fit and that they 'are riveted or bolted in a number of
places.

Transformer Wind-

ings

It is not always
realised that screens
are often provided
between the windings of a mains
transformer. Their
purpose is to prevent hum from the
primary winding
from being induced
into the H.T. secondary. The
screens in this case
generally consist of
what might be des
cribed- as large copper washers with a
small portion cut
out of each ; if

Fig. 7.-Correct and incorrect methods of
screening sections of a

highly sensitive

receiver.

theywere complete circles they would merely " shortcircuit " the transformer, causing considerable overheating .and reducing its output to a mere fraction of
what it should be. The screens should, of course, be
earthed. Another method of;screening, which is often
perfectly effective, is to place the L.T. winding between
the primary and H.T. secondary windings. In use this
is earthed and therefore is effective in preventing the
induction of hum into the H.T. circuit.
A
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CO-NIPLETE

LIBRARY

OF

STANDARD WORKS

!

By F. J CA51.17
MASTERING MORSE 1/-, by post 1/2.
IGEARS AND GEAR CUTTING 5'-, by post 5/6.
WATCHES : ADJUSTMENT AND REPAIR 6/-, by poet 8/8.
HEWERS' ENGINEERS' MANUAL 516, by post 9h.
PRACTICAL MOTORISTS' ENCYCLOPMDIA 10/6, by post 11/-.
MOTOR CAR PRINCIPLES and PRACTICE 6/-, by post 6/6.

PRACTICAL WIRELESS ENCYCLOPMDIA 10/6, by post 11/-.
RADIO TRAINING MANUAL 0/-,. by post 6/6.
EVERYMAN'S WIRELESS BOOK 6/-, by post 6/8.
PRACTICAL WIRELESS CIRCUITS 5/-, by post 5/6. `
COILS, CHOKES and TRANSFORMERS 5/-, by post a/6.
PRACTICAL WIRELESS SERVICE MANUAL 8/8; by post 9/-.
WORKSHOP CALCULATIONS, TABLES & FORMULM 5/-, by post 5/6
NEWNES' SHORT-WAVE MANUAL 6/-, by. post 8/8.
WIRELESS TRANSMISSION 51-, by post 516.
DICTIONARY OF METALS AND THEIR ALLOYS 8/-, by post 6/6.
MANUAL
PRAECTICALMECH ANCS HANDBOOKt 10/6, by post 11/-RADIO ENGINEER 'S
OK
bS,
WIRE AND WIREGAUGES (Vest Pocket Book) 3 be post 6/S.
DIESEL VEHICLES : OPERATION, MAINTENANCE AND REPAIR
5/-, by post 5/8.
HEWN ES' ENGINEERS' VEST POCKET BOOS 7/6, by posh 8/-_
.

VEST-POCKETpost
3,

t
-

AC ,be,inabte from or through Rnossgenfs or from Geo. Names, Ltd..
Tower Hansa, Southampton 8treeó,-Strand, W.C.2.-
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Notes from an Amateur's Log -book
2CHW Tells How He is Attempting to Overcome the Meter Shortage, and Also
Gives Details of the New Amplifier for His Rx.
with a very good degree of accuracy. This feature is
Test Gear
ONE of' the chief problems confronting the con- of particular importance when one has in mind the
structor at the present time is how to make up construction of a multi -range meter, therefore, I finally_
suitable test equipment to enable experimental decided to settle on the moving -coil type and hope
work and fault elimination to proceed. The solution that my patience and slight mechanical skill would be
is not ,just a matter of obtaining comprehensive con- sufficient to see me through.
structional details ; very fine articles providing such Basic Design
information have appeared in past issues of PRACTICAL
Time sketch shown in Fig. e shows the basic requireWIRELESS, but, unfortunately, they cannot -overcome
ments for the movement : I am using a permanent magnet,
the shortage of suitable meters which form the very fitted with the two shaped pole pieces ; a rectangular
foundation of the most widely used type of test equip- coil of fine wire which is pivoted at its two shortest
ment, namely, the multi -range general purpose meter.
ends, so that it is free to rotate in the magnetic field
The design and assembly of a moving -coil meter between the two pole pieces. Small hairsprings are
movement is rather beyond the capabilities of most of fitted at each pivoting point, to control or steady the
us, so I admit that the work I am undertaking in this movement of the coil and to cause it to return- to its
direction is causing me some
predetermined position of rest on the current ceasing to
anxiety, though it is being tackled
Permanent
flow. To one short end of the coil is fixed the pointer or
with the optimism common to Needle Ma net
needle which sweeps over a conveniently placed scale,
amateur radio enthusiasts. Many
thus giving an indication of the current value. To allow
others mast be in a similar posiperfect movement of the rectangular coil, the electrical
tion of requiring a low -reading
connections are usually made to it via the hair -springs:
milliammeter having a maximum
A commercially produced meter has, of course, many
reading of, say, o to e 'or o to
refinements not even mentioned above, but their making
a. mA's, to form the basis of a
-and fitting calls for definite craftsmanship and years of
multi -range meter. If my activiexperience, so I do not think one can expect them on an
ties produce the instrument I
initial amateur attempt.
have in mind, the details will
Amplifier for the Rx
be passed along, if only to serve
ovino
Some readers might have wondered why I was devoting
as a guide to those constructors
Coil
time to meters when the Rx still remained incomplete so
who are blessed with a good I-fair
far
as the original specification is conéerned. Well,
skill,
who
and
will,
mechanical
.pnng
circumstances beyond my control have prevented me
no doubt, make a much better
1.-The basic moving- from finishing the two -valve L.F. amplifier, which I
job than my initial effort.
meter movement, using
was hoping to be able to include in my notes for the
Before finally deciding to coil
a specially shaped magnet.
past month. I can say, however, that it is well on the
me)
least
to
undertake this tat
formidable task, all the various types of meter way to completion, so for the benefit of those }vho wish
movements came under observation and many ideas to analyse the circuit or, perhaps,- get on with the
presented themselves, each appearing to offer some constructional part, the theoretical circuit is shown
Further in Fig. 2
simplification of the constructional work.
Resistance-capacity coupling is used between V.x
investigation, however, proved that the hopes of easy
work thus raised were false ; snags became apparent, and V.2, not solely on account of quality of reproduction,
but
because I fancied that the core and windings of an
law.
the chief one being the scale
A moving-iron meter, which -is cheaper to buy and L.F. transformer might pick up any stray A.C. fields
make, can be used on A.C. and D.C. supplies and it from the mains unit or the table-lamp.
Jacks are incorporated so that phones or speaker can
is usually more robust than- those of the moving -coil
type. Its disadvantages !are: it does not provide a be plugged into the anode circuits of V.x and V.2 at will,
high degree of accuracy and the scale reading is pro- but these are not wired so that they break the filament'
portional to the square of the current or voltage being circuit of V.2 when the phones are in the circuit of
measured. This means that at the
/55000n
bottom end of the scale the divisions
are cramped close together and at
the other end they open out. A scale
of this formation makes it very
difficult. to read low measurements
with any degree of accuracy.
A meter incorporating amovin.,coil
movement can be used only on D.C.
supplies, unless it is used in con-

-

-

junction with a suitable type of
rectifier, when A.C. supplies can be
measured. It is highly sensitive
large-scale deflection being
-a
obtained for a low power consump-

tion-and the

scale reading is
proportional to the current or
voltage being measured. This applies
over the whole scale, and it means
that the divisions are spaced
equally, thus making. it as easy to
observe a low reading as a high one,

f

GB-I

"

LTó
Fig.

2.-The battery-operated

amplifier which 2CHW "s building
Note the tone contra' arrangement.

Yo -complete

his Re..-:
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V.z, because I hope to incorporate automatic grid -bias
at a later date. If, under those conditions, the H.T.
current for the output valve was cut off, the total anode
current consumption of the complete set would be
reduced, with the result that the H.T. voltage would rise
slightly and the bias voltages would be upset completely.
It should be noted that the phone circuit for V.r
utilises the R.C. coupling as an output filter, thus
keeping H.T. voltage and current from the phone windIt also enables the four -position tone -selector
ings.
circuit to be used, which provides a simple means of
varying the bass response of the output to suit taste or
prevailing conditions. The system consists of a rotary
switch which allows me to select an output coupling
condenser of .00r mfds., .005 mfds., .or mfds. or .05 mfds.
The whole idea is purely to satisfy a personal fad, if
you like to call it such, but I have found that certain
.

Fig. 3. (Top).-The switch ins used for the retordis,
amplifier.

uspul

Fig. 4 (Left). Shows how
the mixer circuit was wired.

reception can be rendered more intelligible, and definitely
more' pleasing, by cutting or increasing the bass
response.
The volume control is placed across the input to
V.I. There was little option on this matter, bearing in
mind the alternative output circuits- and the need to
control the signal passed on from the detector. The
L.F. stage already in use will, of course, be cut right out
as soon as this z -valve amplifier is ready.
The dual range meter, which is already fitted in the
centre of the metal panel, is a touch of luxury in which I
have been able to indulge owing to the fact that it
became available at a bargain price. It reads 12o H.T.
and 6 volts LT., the two circuits being controlled by
neat little push-button switches. Fortunately the
meter has a reasonably high resistance, otherwise, in
view of the misleading results a low-resistance one can
give when measuring H.T., I would not have taken the
trouble to fit it, let alone buy it.
Home Recording
Although this subject is not directly, associated
with short-wave work, it does form part of the activities
of many amateurs and, personally, i think it is an item
which offers great interest. The reason why it is included
in these notes is because a colleague of mine has recently
taken it up, and, as he is not yet too familiar with the
operation of the equipment involved, he asked me to give
him a hand.
His gear consists of an electrically -driven turntable,
fitted with the- necessary tracking device, an,
A.C.-operated amplifier having a rated output of
g watts, a transverse current microphone, two electromagnetic pick-ups, a gin. and a midget permanent magnet speaker, plus, of course, the usual components
we amateurs collect.
The turntable and tracking gear is fitted to a small
but rigid table, which also carries the amplifier. The
microphone is supported by an adjustable floor-stand,
whilst the gin, speaker is fitted to a baffle -board, which is
fixed to the wall just above the table. The trouble he was
experiencing was in the form of completing such wiring
and switching as would allow rapid change over tobe
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made from recording to play-back and the provision of
a satisfactory form of mixer input circuit. He was
using for the cutting-head orse of the pick-ups, which,
to prevent any D.C. from flowing through its winding,
was coupled to the output from the amplifier via a
suitable output transformer.
Finding that two double -pole double -throw switches
were available, the first thing we did was to rig up the
wiring as shown in Fig. 3. This allowed the switch on
the left to select for the input to the amplifier the microphone for recording or the pick-up for playing back the
cut record blank. The switch in the output circuit
brought the cutting head or the speaker into operation
according to whether recording or play-back was being
carried out. By the turntable he had fixed the two
pick-ups, i.e., the cutting head and the reproducer,
therefore, to complete the change over it was only
necessary to put the tracking gear out of action and place
the reproducing pick-up on the record. This system is
quite simple, yet sufficiently effective for normal amateur
purposes, although if a second turntable is available
it would be better to use that for playing back.
To enable the recording, to be monitored, and this is
very desirable to prevent blasting, or overloading of the
cutting head, and to enable the microphone input circuit
to be controlled, a pair of 'phones could be fitted as
shown in the diagram, which was what my friend had
done, although it would be far better to include them in
the anode circuit of, say, the first L.F. stage in the amplifier, as the total output would be far too much for comfortable or faithful 'phone work.
Mixer Circuit
The next requirement was a mixer circuit to allow
two microphones, a microphone and a pick-up, or two
pick -tips -to have their outputs mixed or controlled
before feeding into the amplifier. The arrangement
shown in Fig. 4 was tried out and worked quite well.
In fact, by using potentiometers of 0.25 megohms each
the control and blending was smooth and even. As the
amplifier was fitted with its own volume and tone
controls, we made up a small sloping desk type of box,
complete with an aluminium panel cut from a discarded
set panel, and housed the two controls, thus making
quite a neat job of the little unit.
Moving -coil " Mike "
The transverse current microphone was quite good
and very sensitive, but, as with most microphones of
this type it was
susceptible to the
form of
slightest
feed-back
" sound
which set up that
awful microphone
TO uvas STAGE
howl. Its background
OR RECORDING
READ
noise was a shade too
high for best results,
therefore, we experi=
mented with the midget permanent moving-coil speaker as a
microphone. It gave
far better tonal Fig. 5.-This is how theamplifier cire-oit
response though, as was modified when the moving-coil "mike"
one would expect, it was used. This arrangement provide, a
was not nearly as very satisfactory method of levelling up
the amplification of the two inputs.
sensitive as the carbon model. Fortunately, the amplifier had sufficient gain to enable the
required output to be obtained, so after various.` tests
the amplifier circuit was modified to that shown in
Fig. 5. It will be seen that the moving-coil " mike"
is connected to the first stage of the amplifier, and the
pick-up, which has a reasonably high output, was
coupled via another triode to the anode circuit of the
second L.F. valve, thus providing a more equal amplification. As we afterwards found, the new arrangement
provided an almost perfect mixing circuit, still,' as the
other unit had been made it will be put to good use when
my friend is able to obtainanother turntable.

-
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THE superhet is so well known-in name at any
rate-that any reference to the term heterodyne
generally brings to mind the superheterodyne
circuit. But there is a more correct use of the word, and
this has not necessarily any connection with the sùperhet.
A heterodyne is a resultant frequency obtained by
mixing together oscillations of two different frequencies,
and there are two principal uses of the heterodyne
system in radio receivers. In one, the object is to produce
an audio-frequency, and in the other to produce a
frequency well outside the range of audibility. It is the
latter which is known as a supersonic heterodyne, for the
reason whirls will now be obvious. The name superheterodyne is used with reference to a receiver in which
an oscillator is employed to produce a heterodyné
frequency outside the audio range.

Heterodyne
A General Explanation of Radio -frequency and
of the Oscillator System Employed in
By ,'TECHNI

moment consider the question of superheterodyne
reception.
F. Oscillators
We have seen that a local oscillator is required inside
the receiver, and since we are to maintain a constant
Frequency -changing
frequency difference between this and the incoming
In the case of a superhet an oscillation is generated signal our oscillator must be tuneable. Any feria of
oscillator could be used,-Hartley, Colpitts, Meissner,
locally within the receiver, and this is of such a frequency
Tuned Anode -Tuned Grid, and so on-hut the
HT-i- Meissner or a modified form -of it is most often
employed because of its simplicity. The Meissner
oscillator circuit is very similar to that of a detector valve with reaction, and the connections can
be seen on the right of Fig. i, where V.2, is the
oscillator. One -of the first questions which arises
concerns the method by which we are going to
mix the local oscillations with those of the signal.
A method. which was used fairly extensively in
the earlier days of the superhet was as shown in
Fig. s. Here it will be observed that the output
from the anode of the oscillator is fed into the
anode circuit of the first detector-for which a
screen -grid valve is used in the circuit under
review. The H.T. current for the oscillator is passed
-0005 /,//OKc/s HT- through the primary winding of the I.F. transformer,
0005
which also carries the anode current for the first
mld
detector. As a result, the anode current to -the
detector can be said tó he " modulated " by the
t.-A triode oscillator used in conjunction with a tetrode Ar,t
anode current of the oscillator. This gives us
detector for frequtà cy-changing in an early type of superhet.
anode -circuit mixing. In passing, it should be
that, when mixed. with the frequency of the incoming mentioned that the soo,000 ohm resistor between the
two anodes is merely to cut down the oscillator anode
signal, a heterodyne, or intermediate, frequency is pro,
voltage and to prevent excessive " modulation " of the
duced. This heterodyne generally has a frequency of
around goo kc/s in a modern receiver, but frequencies S.G. anode supply.
between son and too kc/s are employed. To produce a
Other Mixing Systems
heterodyne of goo kc/s from an incoming signal. having
a frequency of, say, s,coo kris it is-necessaryto generate
There are various other possible methods of " mixing,"
a local oscillation having a frequency of either 5,590 or
one of which is to feed back the oscillator output into
500- kc/s ; it is the higher frequency which is generally
the grid circuit of the first detector. This could be done
employed.
by taking the oscillator anode resistor directly to H.T.-ic

y

-

S005Q000,r)

Making C.W. Audible
The other use of a heterodyne frequency occurs when
reception of C.W. is required.- As most readers are
aware, C.W., or continuous wave, consists of an oscillation of constant frequency " chopped up " into dots
.and dashes which represent symbols of the morse code.
And the transmission is at a radio frequency, so that it
could not be heard with a simple detector valve. The
reason is, of course, that the frequency is much too
high. In order to render the C.W. transmission audible
it is necessary to " beat " with it an oscillation at a
frequency removed from the transmission frequency by
an audible frequency.
Let us make that explanation a little simpler. Again,
assume that the transmission is on a frequency of
5,000 kc/s. The audible range of frequencies extends up"
to about so kc/s, but on the average it is trim that the
ear responds most readily to a frequency in the region
of s he/s. So, in order to make "sense" out of the C.W.
transmission we should mix with it an oscillation of
999 or s,00s Ire/s. It will be seen that although it is
wished to produce an audible frequency we Make use
of two inaudible frequencies. The method of generating
the local oscillations we will leave till later, and for the

465 Kc/s

-

F

/0000n

50.000n
mfd

lassI000Kc/s

l,465lKcis KT1

2.-A

mare modern frequency -changer circuit, in which
a heptode or
electronic mixing takes place within the valve ;
pentagrid is shown but the principle is the same when using an
octode or triode-hexode.
Fig.
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station can be received at two different settings of the
input tuning condenser, one, 15o kc/s above and one

Oscillators

15o kc/s below the frequency of the required signal.

audio -frequency Heterodyning, With Details
Straight" and Superhet Receivers
Us"
and connecting the control grids of the two valves
together by means of a small fixed condenser. In
general, however, this system is not very satisfactory.
The more modern method of mixing is by using a
pentagrid, triode-hexode or similar type of valve, which
combines the functions of first detector and- oscillator.
2 shows the usual connections for
pentagrid, where

Producing an Audio -frequency
The same general principles can be applied to a
heterodyne oscillator as to a superheterodyne oscillator
of the kind discussed. Fig. 4 shows one arrangement,
where V.x is the detector or second detector, and V.2
is the oscillator. With a " straight " receiver tuned to
x,000 he/s the oscillator may be tuned to about x,00x
kc/s to produce an audible C.W. note at x kc or r,000
cycles per second. It will be seen that the oscillator
must be tuned along with the detector.
When a superhet is employed the second detector is
tuned to a fixed frequency of, say, 465 kc/s, so that the

50,000.

:r40,0OKL/s

/50 0005

Kc/s
Fig.
time

HF-

mid

3.-.A form of oscillating first detector of the tepe at one
fairly widely used as a superhet converter in conjunction with
a "`straight " receiver.

the lowest two grids serve as control grid and anode of
the oscillator portion. These " modulate'" the electron
stream from the common filament or cathode to the
anode and grid of the first detector which is a pentode.
The " mixing" is then said to be electronic. This form
of mixer, or frequency -changer as it is commonly called,
is very satisfactory, and is almost universally employed
in present-day superhet receivers. It will be seen,
however, that the oscillator tuning circuit is the same as
that shown in Fig. r.
The intermediate frequency indicated in Fig. 2 is
that generally employed in modern receivers, while that
indicated in Fig. is the frequency which was widely
employed in earlier types of superhet. In both cases
it will be noticed that the oscillator is tuned to a higher
frequency than is the input circuit.
Combined First Detector -oscillator
An entirely different fórm of frequency-changingone which is not very satisfactory although at one time
widely used in short-wave converters-is illustrated in
Fig. 3. In this case the oscillator is precisely the same as
a leaky -grid detector with reaction. At first glance
it would appear that this could not possibly provide
any mixing; because there is only a single frequency
to be dealt with. Actually, however, the valve is made
to oscillate, by tightening the reaction coupling, and
it is not tuned to the signal to be received, but to a
frequency remote from it by the intermediate-frequency.
for example, to receive a signal on r,000 he/s the set is
tuned to 1,r5o kc/s if an intermediate frequency of
r5okc/s is to be used. The I.F. mentioned is a convenient
onein the case of a converter for use with a " straight"
receiver, because the latter can easily be tuned to it ;
ro kc/s is equivalent to a wavelength of 2,000 metres:
One marked disadvantage of this circuit is that any

Fig. 4.-A separate oscillator (V.2) used in conjunction with a
triode detector or second detector (V.1) to produce a C. W. note
at audio-frequency.

oscillator could be tuned to a fixed frequency of 466
kc/s. In practice, some form of fine tuning would be
provided, however, so that there would be. some control
over the audible note. But a separate oscillator is not
required in a " straight " receiver, because the detector
can be used as a combined detector and oscillator
simply by providing reaction.
To obtain an audible note it is necessary only slightly
to de -tune the detector. As many readers have discovered for themselves, if an oscillating detector is
tuned " dead on " a C.W. signal, the signal is inaudible.
But by moving the tuning condenser very slightly
toward either side of the " dead space " setting, the
note becomes audible. This can be checked by tuning
the receiver a little distance from the signal and then
moving the tuning knob very slowly; at first a high

465 Kc/s
o

/

000 5
mto

466A-cis

.J..

ce

tF

HTFig. 5.-A method of using a triode h terodyne oscillator in
conjunction with a diode or double -diode second detector in a
superhet. The diode circuit is shown in s?; leton form only in the
interests of simplicity.
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note will be heard ; this will -gradually fall in pitch I.F. transformer. Such- an arrangement has been used
and become inaudible ; continued movement of with reasonable success.
the tuning control will cause a repetition of the
The method just outlined could not be applied when
rise in note. It is when tuned to the " silent using the diode or double -diode second detector, which
point " or " dead space
between the two notes is now almost universal in superhets. In that case a
that the set is at the frequency of the transmis- separate heterodyne oscillator is a practical essential,
sion.
and one method of using it is shown in the skeleton
circuit of Fig. 5.
Het. Oscillators in a Superhet
The oscillator could have the same circuit as that shown
Even with a superhet it is possible to use an oscillating in Fig. 4, or it could have one of the other alternative
second detector by adding a reaction winding to the last circuits referred to earlier in this article. The oscillator
I.F. transformer and using a variable condenser to give circuit shown in Fig. 5 is that known as the Colpitts,
reaction control. This is not ideal, however, since which has the advantage of being very satisfactory on
reaction control slightly alters the tuning of the trans- low and medium frequencies. It is provided with a
former. This difficulty can be partially overcome in tuning control, in order that the pitch of the note can be
practice by mounting a very small variable condenser varied, but this need have only a small range ; the same
on the front of the set and connecting this in place of would apply if any other oscillator circuit were employed
the trimming condenser across the secondary of the instead of the Colpitts shown.

The Rapid Two
In

Response to Many Requests for an Efficient Two -valve Receiver, Using a Coil Which Can be
Made Quite Easily, We are Reprinting the Details of This Popular Set
TO help our readers overcome the

component shortage

we give here the constructional details of an
efficient battery -operated two-valver which can be
constructed quickly and very cheaply. The parts
required will, no doubt, be found in most spares -boxes,
and as the circuit is in no way critical as' regards
component values, it offers sufficient latitude to allow
practically any. parts to be used.
The valve specification is. triode for the detector
position, and a pentode for the output, but if it is desired
to use a power valve in place of the latter, then -will be
quite in order to do so, provided one does not mind a

it

slight reduction in. the strength of the ultimate, output.
The circuit follows the lines of the standard' well -tried
detector and L.F., as this combination, when areasonable

L.F. transformer is used for the coupling between the
two valves, gives something like the maximum efficiency
obtainable from such a simple arrangement.

tions are to be made, we cannot undertake to provide
details of the connections necessary for any particular
coil which might be on hand.
However, the coil
which we used was made up on a piece of ordinary
postal tubing, measuring 21in. in diameter and 2/in.in
length. The coil was wound in two sections, one for the
grid winding, and the other for reaction, and 26 S.V.G.
enamelled wire was used. The grid winding consists of
45 turns, and the reaction winding 25 turns, the two
being wound in the same direction, and separated by
tin. The junction of the two windings is bared, and is a.
common earth point. If desired the windings may both
be terminated at that point and the bared ends of the
wires twisted together and soldered to form the earth
point. A tapping is made in the grid winding i6 turns
ftom the " top " end, as shown in the diagram of the
-

coil, Fig. 2.
The coil was mounted horizontally by piercing the ends

-`..>f

2Y4

Fig. (.-(left) Theoretical circuit of the Rapid
Two, and Fig.

2.-

(right)
Constructional
details of the tuning coil

6tK

2g

for medium waves only

The number of components has been reduced to a
minimum, and consequently: the wiring involved has
been simplified as much as possible, and therefore no
difficulty should be experienced by even the veriest
beginner.
The Coil

To prevent any unnecessary. correspondence, it should
be noted that we fully realise that -any efficient commercial coil of the aerial plus reaction type could be
used- in the circuit being described, but if such modifica-

of the coil; and passing long

bolts through from the
underside of the baseboard, the necessary spacing being
obtained by slipping insulated sleeves from L.T. wander
plugs over the bolts. Alternatively, nuts could be used
to provide the spacing, or lengths of ebonite tubing,
cane, or similar material could be adapted for the purpose.
Construction
The baseboard is plywood for preference, although
ordinary wood may be used. To avoid warping and
consequent risk of short-circuit, however, plywood is
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preferable, and a thickness of gin. or in. is adequate.. leaflet will indicate the appropriate bias voltage for the
The overall size of the baseboard is 5 jin. by âili., and H.T. in use. Connect aerial arid earth, and a loudspeaker
the panel, also of plywood, is the sane size. The or'phoiaes to the output terminals, and when the on/off
panel need not, however, be so thick as the base- switch is pulled out the receiver is ready for. tuning.
board and iin. is ample. If thicker wood is used you Remember that reaction will not only increase the
may find difficulty in locking up the components in view strength of signals, but will also sharpen the tuning, so
of the amount of thread which is left on the fixing that if a distant station is required,
there is any
bushes. Baseboard mounting valveholders, one '4 -pin slight interference, it may be worth and
while increasing
and one 5 -pin, are needed, together with an L.F. trans reaction to cut out the interference. A slight
former. This may be of any make and with any ratio, of the tuning condenser must, of course, readjustment
be made to
preferably 3 to r or greater. Two short lengths of ebonite allow for the slight modification
of the tuning which is
2111. wide should be attached to the rear of the baseboard
experienced when reaction is used.
and two insulated terminals mounted
on each. The tuning condenser is a
CT+
G.Or
MLY
k
c.5
2s.
bakelite dielectric .0005 mfd. coni
ponent and the reaction condenser a .0003
Jii!l;
ilh`
mfd. differential pattern, but a standard
SIM
..usr'
áz..'.,i`ke,.,..x"<'.aA5.`a`rrsäseek
air condenser may be used, if desired,
for the tuning circuit. In the practical
wiring diagram the grid condenser is
0002 MrD
shown joined to the top of the coil, and
this will necessitate soldering. If you are
unable to make soldered connections, or
feel that your soldering is likely to be
inefficient, you can avoid making use of
this type of joint in the following manner. Leave sufficient wire at the ends of
the various windings so that .thebeginning of the coil may be connected direct
to the fixed -vane terminal of the tuning
Htcondenser, and use a wire -end tubular
or mica fixed condenser. The ends of
this component should then reach from
.e4
the tuning condenser terminal direct to
the grid terminal of the valveholder,
and therefore before the latter is screwed
in position, carefully measure the overall
0006 MFD
length of the wire -end condenser so that
the valveholder will be placed in a
suitable position on the baseboard. The
tapping loop on the coil should be left
IIII1Wnnus
long enough to reach direct to the aerial
terminal, and the earth connection on
the coil may be also taken direct to the
'1117 7
earthed filament terminal on the detector
valveholder. The end of the reaction
Fig. 3.-Wiring ¿'gram of the Rapid Two.
winding may be also taken direct to the reaction
condenser, and thus all soldering is avoided.
`

..

_

''

Battery Leads

Ordinary lengths of flex may be used for the battery
leads, or a commercial set of battery cords may be
employed. These will have suitable indicating plugs on
the ends, but if ordinary flex is used you will have to
purchase named plugs to complete the leads. H.T.I
should be plugged into the H.T. battery at about 6o or
66 volts and H.T.2 at rzo volts. A standard z-volt
accumulator should be used for the filaments,, and for
G.B. a 9 -volt battery will be required, inserting the
G.L'.- plug into the 4.5 or 6-volt socket, according to
the particular valve which you use. The valve -maker's

Problem No. 431

.0005 mfd. solid dielectric condenser.
.0003 mfd, differential -reaction condenser.
.0002 mfd. fixed condenser.
2 megohm grid leak-iwatt type.
L.F. transformer (see text).
'Q
4 -pin valveholder, baseboard mounting type.
5 -pin valveholder, baseboard mounting type.
on-off push-pull switch.
insulated head terminals.
Two strips of ebonite for terminal mounts.
One medium-wave tuning coil (see text).
One plywood baseboard, Bin. by 511n.
One plywood panel, Sin. by 51in.
One Cossor 210 H.F. valve.
One Cossor 220 H.P.T. valve.
Connecting wire, flex, wander plugs. screws, etc.

ROSINS was devoting some of his spare time to improving his theoretical
dcgon
dwit nhe
hnta'brey mwes vFoy ixemeed,
tee
calculkanwnlse
noefc
ha
e
.
r
hin
quite safe on the ºarions applications of Ohm's Law, knowing that
I =R E=I xR and R=
He also knew that the wattage consumed
.
by a circuit equalled I%E, but he came across a little problem which ht
could not solve, although it involved only the application of the formule
be knew already. The problem was this : There is a circuit which has
a resistance of 2,000 ohms and in which the power consumption is
5 watts, what are the values of the current and voltage P Can you show
Robins how to solve the problem by giving the actual working out of
the calculations involved P
Three books will be awarded for the first three correct solutions
opened. Entries should be addressed to The Editor, PRACTICAL WIRELESS, George Newnee, Ltd., Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes muet be marked Problem No. 431 in the
top left-hand corner, and must be posted to reach this office not later
than the first post on Monday, April 12th, 1942.
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LIST OF COMPONENTS
One
One
One
One
One
One
One
One
Four

PRIZE PROBLEMS

1

Solution to Problem No. 430

`.

l
The formula for condensers connected in series is 2-= 1
e ye .
but when considering a ease involving only coo condensers, this an be
rearranged in the following manner, C
Applying this to Jones's problem, and expressing .00i mfds. as 1,000 mantels.,
we get; C=150 1,000_150.000
130.434, etc., eo.mfds., which is Ike
,

I

.

150 +1,000

11.30

resultant capacity when .001 mists. is connected In series with 110 11,0 ids.
The following three readers successfully solved Problem No. 425, and books
have accordingly been forwarded to them W. Robertson,
Street,
Particle, Glasgow, W.1 ; 1020119 A.C.1 G. Ashley, R.A.P. ; 2,?\..White
P. Sherlock,
32, Heath Road, Salisbury, Wilt..
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Frequency Modulation -2
The Effects of the

"Limiter"

and "Discriminator" Stages are Given Here, Thus Concluding the
Article Which Appeared in Our April Issue
By

L.

O. SPARKS

the majority of interference due to man-made
and natural static takes the form of amplitude
modulated signals (Fig. 5, April issue), the
interference cannot be eliminated from the wanted
signal during its passage through the receiver. It is
reproduced by the speaker-in spite of the many static
rejector circuits which have been tried-and the entertainment value of the reception is governed by the
signal/noise ratio. This is a variable quantity, depending
on the transmission, the reception area and the type of
set in use, but nevertheless it is an item with which
every listener outside the effective service area of a
station has to contend.
The greatest interference from man-made static is,
naturally, experienced by listeners in large cities or
industrial towns due to the number of electrical devices
in use. In the congested areas of America, the trouble
,was much worse than in this country, therefore one
can well understand the great desire of Major Edwin H.
Armstrong to find a system of transmitting which
would be immune from such forms of interference
S

F.%

Circuits

The general design of F.M. receivers appears to follow
the normal ultra short-wave
707 iv ,.¡MITER
superhet principle up to the
It
stages.
end of the I.F.
should be mentioned, however, that a stage of R.E.
amplification usually
the frequencyprecedes

changer.
After the I.F. stages, irr
stead of the signal being fed
into the ` second . detector,
it passes through one or
more " limiter" stages and
then on to, another valve
circuit which- can be classified as the " discriminator detector." It is these two
or three additional valves
which represent, so to speak,
the heart of the F.M.'

Ali amplitude variations are ironed out or cut off,
thus eliminating the static interference mentioned above.
The strongest incoming signal having a frequency the
same as ,that
that to which the receiver is tuned, is accepted
and all
rejected. Any A.M. transmission, even if
on the same frequency, would also be rendered inoperative.

Absence of Static
If these very briet and non -technical descriptions are
analysed, it will be seen that the resultant total effect is

something unobtainable with A.M. transmissions and
receivers.. For example, static no longer mars the
quality of reproduction which, in itself, is of a much
higher order than that obtainable from A.M. receiver.
The fact that -the strongest incoming signal takes control,
means that interference from other stations, even when
they are operating on the -same Wavelength, is eliminated
completely.. This is a very important item, when one
considers that owing to the limited effective service area
öf F.M. stations, it is necessary for them to be cornparatively--close together. I understand that certain
American authorities carried out a most -stringent test
to prove this point, by operating a F.M. receiver in an
.

.707

249

5 MFO

33M

MITER

1

82 M

281v.

receiver.
$ 346 V
On the low -frequency side,
rara Áento
opacity coupled, are used in the double lemiter circuit -of the Zenith madelr. The ZA
particular attention is given,,
double
-diode discriminator-demodulator rs shown on right.
in the best receivers, to
the design of the L.F. equipment,'- including the area in which three F.M. transmitters were radiating,
As the stations only being ra to x7 miles apart. During the
spealcer(s) and acoustic properties of the cabinet.
mentioned in the previous article, one of the features test no interference was experienced, except in one
of F.M. is the exceptionally wide range of musical area whose width could he measured in inches.
frequencies which can be transmitted, therefore the
additional cost involved in providing high-fidelity
reproducing apparatus is well worth while, whereas
with an A.M. receiver the proposition-up to a certain
MASTERING
MORSE CODE
limit-would be a doubtful investment.
By
Editor
of
the
design
is
the
item
in
receiver
the
Another important
tuner. This must he capable, especially when receiving
PRACTICAL WIRELESS
the Armstrong wide -swing F.M. transmissions, of
2nd EDITION
accepting the full frequency swing without danger of
This handbook, written with special regard torservice
clipping, yet at the same time a reasonable degree of
requirements, will enable even the beginner rapidly
selectivity is also essential.
to become proficient in sending and receiving

the

-

-

-

Limiter" and "Discriminator " Effects.
The object of the limiter and discriminator circuits is
to produce the effect shown, by the diagram, lug; ,5
(AnriT issue), plus the items mentioned below.
Thy

1I
net

Of all Booksellers, or by. post 1)2 from
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MUST KNOW

CODE COURSES

"MATHS"

TIIERNIIONIC VALVE
CIRCUITS.

For Beginners and Operators
The

Candler. System of Code
training is just what one needs for
have already trained hundreds entering or advancing in Army,
By E. Williams, Ph.D., B.Eng., A.M.I.E.E
This book gathers together a series of WE of men for radio duties with Navy, Air Force, A.T.C., Home
lectures given by the author to third the R.A.F. and other vital war -time Guard, Amateur Radio work, or
year students.
It deals exclusively with services. Now, in response to many the Commercial side of telegraphy.
the theory of the operation and design of requests, we have
introduced- -new
thermionic valve circuits, and assumes a
JUNIOR AND ADVANCED
knowledge on the part of the student of Mathematical Courses.
COURSES
alternating
current
theory and of
on
Cash or Monthly Payment terms.
If you wish to join the R.A.F., or
mathematics up to the end -of the second increase your efficiency in other
There's
no
royal
road to learningwar but there IS a quick,
year. A most useful addition to the textsure wily to
work, you must know Mathematics. genuine
books in the possession of the student.
CODE skill.
By our simplified method --of Home J. Clarricoats, Sec., Radio Society of
12e. 6d. net.
Studying, you can at last learn this Great Britain-says : "I regard the
fascinating subject really thoroughly, Candler System as being the most imporINTRODUCING RADIO
in your spare time. Waste no time, tant system of its kind and already large
numbers of Members of the Radio Society
RECEIVER SERVICING but post coupon now for free details of
Great Britain have intimated to me that
of our Home -Study Courses in they
By E. M. Squire. Invaluable to students,
are studying the course of instruction
radio service engineers, testers and dealers, Mathematics,. Radio Caldulations, with a view to preparing themselves for
enabling all to attain a working knowledge Radio
Servicing,
Radiolocation, service in one branch or another of N.M.
of the subject in a minimum of time, and Television and Transmission.
Forces."
without laboriously studying unnecessary
In the " BOOK OF FACTS," sent FREE on
theoretical frills..__

'"a

-

6s. net.

T. & C. RADIO COLLEGE
Market Place, READING

RADIO RECEIVER CIRCUITS
29,
HANDBOOK
By E. M. Squire.
for members of
radio amateurs.
ceivers in stages

A useful guide to circuits
the radio industry, and
By dealing with the rethe author has achieved

I
1

the utmost -clarity and conciseness.
2nd edition.
5s.' net.

PARER ST.,
KINGSWAY.

r(Post in unsealed envelope, 1d. stamp.)
Please send me free details of your Home Study Mathematics and Radio Courses.
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of Facts."
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CANDLER SYSTEM CO. (5 L.O.),
121, Kingsway, London, W.C.2.
- t'audler Sysleua Co., Denver, Colorado, U.S.A.
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BATTERY CHARGERS

new delivery of well -made

heavy duty battery chargers.
First-class components only
with metal rectification on
solid. base beard. Will give
years of service. Input 200/

Callers only.

O

R.A.F: EARPHONES
Single

earphones. resistance 750 ohms D.C.
each. Also low -resistance single
microphone buttons,
2/6 each ;
21- each; heavy duty double button carbon
microphones, chromium plated case, gold plated
-electrodes, high output, good quality, with
mounting clips and springs; with transformer, 2316.

approx., 4/

-

First

earphones,

a
quality job
really high class
instrument. Few
only to clear. 25

ohms impedance.
£4 5s. eaeh.

DUTY

VARIABLE
RESISTANCES
Well - made resistances
with sniping contact.
Will carry about 10
watts. Brand new, first

yualitp, 616 each.

WESTINGHOUSE

RECTIFIER
Here is a very fine lob.

UNIT

Seldom available.

output at ôa amps., input
200-250 A.C., 50 cycle, size 22in. º 151n. s
17in. approx., three only.
Each £30.
6-8 v. D.C.
-

O PLEASE NOTE
Write

HEAVY

-

NAME

245 v. A.C. Output 1} amps.
-at
0
v.
As illustrated.
Each 37/8.
Brand new finest
mercury sáïtches.
Many hundreds
cf useful appliestions.
Quick O MILNES
niche and- break H.T.
UNITS
will carry Samps.
Small quantity to
have a few of these
clear at low, price We
famous MINOR units to
clear at the low price of 45!each, A sound bargain.

Heavy nickel plat-

ed mice.

6 -VOLT
A

ri COUPON

I

IADDRESS

LONDON CENTRAL
RADIO STORES

request, full information is given concerning the subjects covered by all Candler
Courses.

your name and address

ire

Bloch

Capitals. You should order mây from currant
PLUGS AND advertisement,
as moira lines soon go out of
stock. Ida orders eau be sent C.O.D.. Orders
JACKS
mina be accepted from Eire ar A'ortieern
Useful to expert -

menters. Brand new,
exactly as illustrated,
4/- complete. Plugs
only, available
at
2/- each.

leelaud. Postage must be included aside all
orders. See also our classified adel. on p. 28:3.

23, LISLE STREET,

LONDON, W.C.2
Phone

- GERRARD 2969

268
gg

U

ßgpuWEF
1

§1-'-':-

d
..q

.M.

..

M

1

eco

IflItIII

sN

W

dCdtdE
wv.cE.a
yDrrirwpQ

Ó

>
Q
>

.: g

Ó

o

V

eo

j g`

z

LO

A7dg

..,lo
-1.

Ñ

W

IW

uq+ÑÚO

wái .04"

OANU°+.C+viy

át

tIIAI

w

F7i

gal.

OcN

mmn

W

-is-

cn

.{7

e_e

1e

Ili

_
o e

a.+

8

v

"á

U í°..sU.óbAÑ

vUii.G

yro.c ::Cf.

U

.

P° .
90m0

U

O

U

i7

Mro

F+

5

l~j

O

V

r0
O O
.O`,b w
.q C+
a,
s.

ó..ÿ
I:p.ó->o3

P,
v,..

-.

bA

'rj

â
á2)15,4o:
csoÿwms

n,.UN.61CJ.X.O.,,Ìy'ryc3`DDO'tlbA

á+ 4E °'cá ÿv3

mnc0

ItiNim
'

,-

C:7

d

c

6

,,fi

°'

h

C.pm

S.32í3t2,'.2,n,CiG

mcfimmmti
11;111111i1I11L

`r,

ga:,sg

.54 1,1

xQ

;

Sî

q¡¡..:

c3 ur

in

Gu

--.
d

.,.0

++

W
*9

e

y"

++V`.-+,

aUdCi

.

ca:

Ur

R0 CS

a

2-ci -.7'd U27.2

úCr
s

Ú

d

.g

Ñ

E-p,c3

.v:m'
.--;c2

.doddd

^

ítoóbc_

i

aoqm

Ñ

v°

fâ?ASgáSiv

a

ÿ,aU

ó'O"2,2ÿ

r q Y+
f p,'^
R:cS
O p°
d.yÜ
qL
N.'L'

w

K
I~
(Art'

W

,

,

d

p

.

ä?

w
É-'III

1111111q

l

4

ce

>

M

Ú

G

4o

E

e.,"2-`-':`,;;;14-`6,A

U

C.

J

ca

z

Q

w

.q
bO+N

O

,

aJ

vf

2.>

Ñ

á

I

C.
CO

w

e°,O

ÁOÿUabAÿóNro

?iV

roáÿ'ÑP^O :y
ÿw
. 8° w ti ó
Oÿ
3
á°.[;
Q
3)
W

P

C

k

,;:2á

00

ó

CO

cn

w°NaDÿ

í7 i7

.I.

Ñ

0

.4
.9-j

u¡`ca

Ex.,

,),2,1,4

P'C

?

,ri

aiIfNIQ
..--i>
Ñ

~Ñ'b
. ."0d3{

FMAq.
-.

E+

1

amiÿ

,2ó2'3

4tmiri..

..

.

1111111.1111111111111

Z

w

re

ç
Ñ

mU 11

i

0.o

C
.

.
X
3

Qry_

0..
©"

__.

o

.4

-52

.

wmrN r
imrmi3xmWo

c0

11

Q

0
O'
U

Z

III
ácKi..

zs

e o_

e

o

1 Cpb

..

...

T.w
mo.

.

N ImIILIIIIiII°I11111
Q

11111111111
o
ogge
d

...

D

1
w
.dro

lQ4m

....

raGripÇmr
'1ghuaRidcv
'6. car
mmmrwcramammm-romc,ma

ki

z
Z
E

MIMI

O

2

t9

mrrm-.mg

1111111111i

;4

O

1

l

l

.

..

I.11111111I>

I

l

.. ...

ó

m

> w
wss,a,
Ce

Um

JQ

W

-2
Y*i
V

2 X
wdéW
H

w

W

N

.

Il

lttá1fiiii

á

ed

1

ÿ

m

re

a..

"0

C

..., ''.,..

.

A7

O

N

f"-..

m

5x

a

iQ

CIO

2
m

OW

ae'm;üS?m
«eÑ5O
h
m

I

¡

O

May, 1942

PRACTICAL WIRELESS

The Importance of

a

269

Milliammeter

An Article for Beginners, in Which the Choice and Uses of

a

Milliammeter are Discussed

IT is

no exaggeration to say that, given a good milliam- series with a low -voltage supply and a resistance, the
meter, one can carry out the majority Of essential ,value of each being so adjusted that an exact full-scale
tests on a receiver, but there is a ruling clause which ,deflection is obtained (Fig. 3). To one terminal of the
must be added-the statement only applies if one meter is then connected one end of a short length of
knows how to use -a milliammeter, and how to adapt it fine resistance wire, and contact made between the
to enable such tests to be applied.
other terminal and any part of the wire until it is found
To commence with, a few words about the meter what length of wire (resistance) is required to reduce
itself. Like other components, there are good; fair the needle deflection to,
Resistance Wire
and hopeless models, and, unfortunately, one cannot say, half, one-third,
always secure the type one desires, owing to cost and one -quarter, or one available cash.
tenth its full value.
Knowing this, we can only advise the intending Once the correct length
purchaser of a meter to delay the transaction-if one's has been determined.
budget won't run to a good instrument-until such times and the ratio has been
as the reserve fund and the supply is large enough to decided on, then the
allow a reasonable choice. Don't snap up a so-called meter readings must be
bargain unless you are quite sure of all its details and multiplied by two,

-

condition.

Moving -coil versus Moving -iron
Meters for direct -current use can be divided into
two classes, moving-coil and moving -iron, and where
reliability and accuracy are required, it is essential to uge
the moving -coil type. As the name implies, the needle
of the meter is made to traverse the dial by the movement of a coil of wire, usually rectangular in shape,
through which passes the current to be 'measured,
The ill effects of a
-cheap instrument llave
been stressed so frequently in these pages
that there is no need
for one to elaborate on
the inaccurate readings
they can produce. For
serious work they are
useless, and no serious
constructor or experimenter would think of
Volts
using one when reliable
Fige. t ana 2 show the method of
information is required.
connecting shunts and series redsAssuming that you
'ances for multiplying the range.
have to get a good
quality meter, the next thing to deeide is what range
i.e., what maximum reading-is the most useful for
general work.
One cannot do better than select a meter having a
range of o to i niA. or, say, o to i.g mA., as it will then
be possible to adapt it to all the ranges likely to be
required.
Now supposing a current of twice the maximum
scale deflection is applied, and that spine means are
provided which allow exactly, half the current to be bypassed ; in other words, only half the current ,flows
through the meter, so that although the meter is showing a full-scale deflection, there it actually twice the
current flowing in the circuit under test. Providing
the conditions are known, it is an easy matter to multiply
the scale readings by two and thus get a true indication
of the current in the circuit.

¡

_

-

By-passing
This is what happens in a multi -range meter, though
it is not necessary for the amount"by-passed to be half.
It can be any portion of the total-so long as one knows
the exact ratio-but it is easier for calibration purposes
if the ratio is made an even figure.
The by-passing can be.provided by the simple arrangement shown in Fig. i, where it «will be seen that the
resistance R is connected across the meter terminals
(Dr in shunt).
The value of R can be determined by
experiment or by calculation. If one favours the practical
method, it is only necessary to connect the meter in

three, four or ten when
the resistance is in looped
position.
It is, of
course, vitally necessary to carry out these
experiments accurately
and make frequent
checks until the resistance element is made
-Then ,wound
up and fixed securely.
into spiral
By the way, it is
always advisable ' to Fig. 3.-Method of making endurais
shunts from resistance wire.
coil the wire, if its
length permits, in the manner shown in the sketch, thus
making it non -inductive.
Using Shunts
Several shunts can be made to allow different fullscale ranges to be obtained, each being brought into
circuit, when required, by switches, but he sure to use
good definite action switches, otherwise they themselves
will introduce additimnal resistance-through bad contacts-and thus upset the effects of the shunts. All
the above -procedure can be avoided by using the simple
12in
formula R
n-s) where R is' the shunt to be determined ; Rill the resistance of the meter, obtainable
from the makers ; and " n " the number of times it is
desired to increase the full-scale reading. For example, if
the normal Maximum reading of the meter is 1.5 mA and
it is wished to make it rgo mA, then " n " equals too.
Voltage Measurement
The
reading
of
current having been
considered, we will
now discuss the measurement of voltage
with the same instrument.
A
voltmeter
is
nothing snore than a
milliammeter with
suitable resistance connected in series. The
resistance can be embodied in the construction of the meter,
in which case it is sold
as a voltmeter, or it
can be external, thus
allowing the meter
to be used for current
or -voltage reading.
The arrangement is Fig. 4..-How to arrange the. separate
shown in Fig. 2.
resistances to provide alternation
To enable various
readings.

-
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toR THE
RADIO SERVICE MAN,
DEALER AND OWNER
for an 1. C. S. Radio
Course learns radio thoroughly, cornpletely, 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 training in
practical. every -day, radio service work
We train them to be successful!
The man who enrolls

volt-reading ranges to be obtained with the one meter,
a series of resistances can be used, each being brought
into circuit by switches or plugs and jacks as desired.
A suggested arrangement, together with an alternative
not requiring switches, is shown in Fig. 4, while Fig.
5 shows a complete multi -range milliammeter and
voltmeter.
To determine the value of resistances required, one
can again apply a practical or theoretical method. For
the first, a definite known voltage supply is required,
say, roo or 150 volts, and'that is used to feed the milliammeter with a resistance in series, as in Fig. 2, but as the
value of R is likely to be high it is not wise to consider
winding or making them.
The object of the experiment is to determine the
value of R which will give a full-scale, or certain pre desired part of, deflection of the meter needle for the
known voltage supply. If the normal full-scale reading
is r mA, then it would be advisable to select a value for
R that will allow xoo volts to cause the maximum
deflection. Low voltages can, of course, be provided
for by lower values of R ; for example, it would be wise
procedure to have one maximum reading of, say, no
volts. Much time and bother can be saved by applying
r,000xE where E is the desired fullthe formula RI
scale reading, and I the normal full-scale reading of
the milliammeter.

R

R

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94, International Buildings,
Kingsway, London,
.

11e.C.2.

fully about your Instruction in the subject

Please explain

marked X.

Complete Radio Engineering

-{

Radio Service Engineers
Elementary Radio
Television

44 A

pass a Radio examination, indicate it below.
institute of Radio Engineers
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guilds Telecommunications

if you wish to

Name

Age

Address

(Use penny stamp on unsealed

1CS

envelop.)

"DE -LUXE" SLIDE RULES
Quick Accurate Solutions
12

Multiplication.
division,
p r o portion,
P e reentages,
discounts, roots,
'weights. measures,
currencies, etc. air.
scale, model (as illustrated) complete in
case, 476.

Post

4d.

inch log -log sin -tan rulo, 9 scales,
for all problems. Celluloid faced
on polished mahogany. Comprehensive slide rule book, 6d.
-

extra.

a

in case

u'
u
Post

Approval
or money'
returned.

6d,
British Slide Rule

Co.

Proprietors Marine

&

(Dept.

L),

Overseas Serviees (1929),

Ltd. Hot. 0380.
16, BARTER STREET, HOLBORN, LONDON, W.C.1

Fig.

-

4-

4-

11o/ts

5.-Complete devait of the all-purpose meter as described:

It sometimes happens that it is desired to increase the
range of an existing voltmeter, therefore it becomes
necessary to apply a different formula which reads

R=Rm

X

(n

- r)

where R is the additional resistance required, Rm the resistance of the voltmeter; and n, as before, the number.
of times it is required to increase the full-scale
reading.
The resistance of the meter can be obtained by multiplying the normal full-scale reading by the ohms-per volt," which is usually specified by the makers on the
instrument,

Precautions
When taking measurements of doubtful or unknown quantities, always have the shunts or series
resistances set for the highest readings, and then
adjust to the most suitable range. If the procedure
is not adopted, serious harm can be caused to the
meter by applying; possibly, excessive current or
voltage. It will, no doubt, be obvious to many that it
would not be a difficult matter to measure resistances
with a milliammeter or voltmeter. In fact, all that is
necessary is an external voltage supply ; a small dry
battery is quite sufficient.
One of the easiest methods is to use a ¡voltmeter and
apply the following formui s, but it is essential for the
applied voltage to have a known and constant value.
R (in this case the resistance under test)
_e x Rm-' Rm where Rm is the resistance of the meter,
E
e = the value in volts of the applied voltage, and E
the voltage as shown on the normal scale reading of the
meter.
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A Refresher Course in
MQtLIemQtic s
By

F. J.

CAMM

(Continued from page 209, April issue.)
Logarithms -The Metric System -Arithmetical Progression

Multiplication by Logarithms' (continued)
ÚLTIPLY 789.36 by 284.87. As we are using
four figure tables we must contract the two
quantities to four figures. Thus 789.36 becomes
789.4, and 28.07 becomes 284.9.
The log. of 789.4: is 2.8973
The log. of 284:9 is,2.4547
5.352o
AddingAntilog. of .352=2249.
As the characteristic is 5 there will be six places before
the decimal point, and the answer therefore is, 224,9e0.0,
which is- approximately correct.
In the two preceding examples the characteristic is
positive. In cases where the characteristic of one
quantity is positive -and in the other negative, slightly
different treatment is necessary. For example : Multiply 37.65 by .0135."
Log. 37.65=1.5758
and log..0135 =2.1303
adding
5.7061
Here it will be seen that the positive characteristic,
added to the negative produces I.
Antilog. .7061=.5083.
As the characteristic is f there will be no cyphers before
the decimal point.
Answer .5083.
Similarly, when adding two negative characteristics :
Suppose the two logs were 22.3064 and 5.0913.
Adding 2.3064
5.0913
-

7.3977"

Antil og.= 2499
Answer -.000000249.
The treatment is different in cases where the addition
of the two mantissas provides a " carry over."
Fór example, in adding the following two logarithms :
2.3164

á.9i12
Adding .2276
Here it will he. seen that, in adding the 9 and 3 of
the mantissa, there is a positive r to carry to the left
of the decimal point. (We have already seen that the
mantissa is always positive.)
Adding this i to the positive 2, we obtain 3, which
cancels out the negative 3. Another example : Add
together log. 3.1654 and-1-.9733.
3.1654
1.9733
'.1387

The two negative' characteristics added together
equal 4, and as there is a positive r carried from the
addition of the mantissas, the characteristic of the
addition becomes 3, because
1livision by Logarithms
Division by logarithms is effected by subtracting the
logarithm of the divisor from that of the dividend, the
result of -the subtraction.being the logarithm of the quotient.
-

-

Example : Divide 37.65 by 19.01.

Log. 37.65 =15758
Log. 19.01 =1.279
Subtracting 0.2968
Antilog.
=1981
As the characteristic is o, there will be one digit(o+i)
before the decimal point; and the answer is 1.981,
Divide 5.o65 by .0015.
Log. 5.065 =0.7046
Log: .0015 =3.1761
Subtracting 3.5285
Antilog. of .5285=3377
Answer 3377.0.
As the characteristic is 3, there will be four figures
before the decus sl poit. Note that the', harneteristic
of the loà being subtracted is 'changed from negative to

positive.

In subtraction, change the sign of the characteristic being
subtracted and add.
Involution

Logarithms may be used to perform the functions of
involution and evolution. The rule is : To evaluate
the power of a number (as 7.53), multiply the logarithm
of the number by its index, and the result is the logarithm
of the number required.
Consult the table of antilogarithms for the number corresponding.
Example : Find the number which equals 7.53.
Log. 7.5
0.8751
Multiply bÿ index 3
3
2.6253
Antilog. .6253 =
4220
Characteristic is 2, therefore there will be three figures
before the decimal point.
Answer 422.0
Evaluate .07355
Log. .0735 = 2.8663
Multiply by index
5
.6.3315
Antilog. .3315 =
2145
Characteristic-is 6, so there will be five cyphers after
the decimal point. Answer .000002145.
Remember that the mantissa is always positive, so
in multiplying the carry over from the decimal part will
be positive and must be subtracted if the characteristic is
negative. Iº the above example there was 4 to carry;
5 x z = io, and subtracting the 4 leaves 6.
When the index of a number consists of several figures,
and the number is less than vanity (the characteristic thus
being negative) the whole logarithm must be converted into
a negative number before proceeding to multiply by the
index.
Example : Evaluate .735-3.75
Log. .735 = '1-.8663

=-rte-.8663

=-.1J37
-

(.8663 has been subtracted from i)
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Multiply by index

r

1

.1337

-3.75

I

The sum of this series Xto five 3places of decimals is
2.7183, denoted by the symbol e. To convert common
into Naperian or hyperbolic logarithms multiply by
401r
2.3026, or more accurately 2.30258509:
.501375
To convert Naperian into common logarithms,
Antilog. .5014 = 3773
multiply by .4343..;
Answer 3.173
To convert logarithms calculated to base a to
Remember : When negative signs are multiplied logarithms of base b proceed algebraically, letting
together the result is positive ; but when the mantissa of a x=one base and y the other.
logarithm is positive and the index negative, the product
Let N= the number
is negative. In the latter case the -mantissa must be -made
Then N=ax
positive before referring to the table of antilogarithms.
and N=bs
Therefore ax -bv
Example : Evaluate (7.5)-1'5
Log. 7.5 = 0.8751
and b=a7v
1.5 X 0s8751 = -1.31265
x=log. b
Here the mantissa is negative, and it is made positive
:
way
following
in the
Y
.31265 = 1.68735
v
1
Therefore -1.31265 = 2.68735
x -log. ab
Antilog .6874 = 4868
Common logarithms were calculated in this way from
Answer .0468
Naperian logarithms.
The expression (7.5) -1'5 can, of course, also be
and by working it out in this form The Metric System
,
written
The French or metric system used on the Continent,
7.514
verification of the above result can be obtained.
and which is gradually being introduced in this country,
is a great improvement on the British systems of measurement. It is a decimal system in which so is the unit.
Evolution
unit of length is the metre, which is one ro,000,000th
The
dividing
the
be
by
obtained
The root of a number can
part of the length of the meridian on the north and south
logarithm of the number, by the required root.
line extending from the equator from one of the poles.
Example : Evaluate 3/28.06
Later it was found that this determination was wrong,
Log. 28.06 = 1.4481
and nowadays the metre is defined as the distance at
= .4827
Divide by root 3
o deg. cent. between two marks on a bar of platinum. This
Antilog. .4827
= 3.039
bar is kept at Paris, and is known as the 3 -Metre des
Answer 3.039
Archives. The unit of square measure is the are, the unit
logs
by
in
evolution
no
difficulty
The beginner finds
of weight the gramme, and the unit of capacity the litre.
positive.
are
both
mantissa
and
characteristic
when
Prefixes of these units denote multiples and subWhen the characteristic is negative it must be adjusted. multiples.
so that the logarithm is exactly divisible by the root.
mega means a million times.
Example : Find the cube root of .525.
kilo means a thousand times.
Log .625 = 1.7959
hecto means a hundred times.
the
mantissa
and
is
negative
characteristic
deca (or deka) means ten times.
The
deci means a tenth part of.
positive in this case. Therefore we must add the smallest
centi means a hundredth part of.
number to the characteristic to make it divisibleby 3.
balance
To
preserve
3,
milli means a thousandth part of.
We, hence, add 2 to s, making
micro means a millionth part of.
we must add -l- 2 to the mantissa ; thus 1.7959 now
becomes 3+2.7959.
Length
Dividing by 3 the expression becomes :
io millimetres (mm)=1 centimetre (cm.).
1:93196..
=r
decimetre (dm.).
ro centimetres
8551
Antilog. .932 =
=1 metre (m.).
jo decimetres
Answer .8551
=a decametre (Dm.) (sometimes
io metres
The adjustment of the characteristic is, of course,
decametre).
performed mentally once the principle is mastered.
=1 hectometre (Hm.).
decametres
to
a
when
dividing
that,
It is important to remember
=1 kilometre (Km.)..
Io hectometres
logarithm by a number which is greater than the first io kilometres
=a myriametre'(Mm.).
figure in the mantissa a cypher must be added. For
Square Measure
example : Find the seventh root of 4.
=i are.
loo sq. metres
Log. 4 = .6021
io,000 sq. metres =i hectare.
Weight
(.6021) _ .o86or
=r decagramme.
io grammes
7
Antilog. .o86or = 1219
Io decagrammes =1 hectogramme.
Answer I 219
io hectogrammes =r kilogramme.
into
6,
not
divide
7
will
i,000 kilogrammes =r tonne.
that
Here it will be seen
A gramme is the weight of a cubic centimetre of water
so a cypher is added 7 divided into 6o gives 8, and so on.
at4 deg. C.
.0095
or
Capacity
Find the 5th root of ,00g,
=r cubic decimetre.
1 litre
Log. .009 = ':3.9542
=x decalitre.
Io litres
= 5 (5+2.9542)
(3.9542)
= 1 hectolitre.
to decalitres
5
hectolitres
=1 kilolitre.
to
= 1.5908
is
kilogramme
of water at 4 deg. C.
litre
a
A
= 3897
Antilog. .5908
The simplicity of being able to multiply and divide
Answer .3897
for it is only a question
The principle of logarithms was discovered by Napier, in the metric system is apparent,
moving the decimal point. Thus, the metre is 39.37
but Naperian logarithms (sometimes termed hyperbolic of
will be a thousandth
or natural logarithms, as distinct from common inches approximately. A millimetre
and a kilometre will be one
logarithms calculated to base io) are calculated to a part of that, or .03937, 39,370.000
inches.
thousand times 39.37, or
base which is the sum of the series:
6685
9359

-

-

-

-

-

-

-

;
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METRIC CONVERSION FACTORS
Equivalents of Imperial and Metric Weights and Measures
IMPERIAL
Linear Measure
METRIC
r

Inch
Foot

1

Yard

x

=

25.40o Millimetres.
0.30480 Metre.
-= 0.914399 Metre.
1.8z88 Metres.
5.0292
= 20.1168
= 201.168
1.6093 Kilometres.

I Fathom
r Pole
r Chain
1

Furlong

r Mile

Square Foot

r Square Yard
x

Rood

r Acre
I

Square Mile

x

Foot

Cubic Yard

r

Pint
Quart

1

Gallon

r

(mm,)

I Centimetre Moo
loo m.)
x

Decimetre

1

Metre (in.)

(1/10

m.)

I Decametre (Io m.)
Kilometre (400o m.)

x

=

0.0J937 Inch.
0.3937
,,
3.937 -Inches.
{39.370113 Irrehes.
3.280843 Feet.
1.0936143 Yards.
10.936 Yards.
0.62137 Mile.
-

0.15500 Square Inch.
r5.500 Square Inches,
-10.7639 Square Feet.
1.196o Square Yards.
119.60
2.4711 Acres.

Cubic Measurement
16.387 Cubic Centimetres.
x Cubic Centimetre
0.0610 Cubic Inches.
r Cubic Decimetre (c.d.)= 61.024 Cubic Inches.
0:728317 Cubic RIetre.
35.3148 Cubic Feet.
i Cubic Metre
0 764553 ,,
1.307954 Cubic Yards,

r Cubic Inch
r Cubic

Millimetre

Moo m.)

Square lleasare
6.4516 Square Centimetres.
r Square Centimetre
9.2903 Square Decimetres.
I Square Decimetre
0.836026 Square Metre,
x Square Metre '
= 10.117 Ares.
0.40468 Hectare.
r Are
-259.000 Hectares.
1 Hectare

r Square Inch
x

I

=

_

0,568 Litre.
1.136 Litres.
4.5459631 Litre.

'

Measure of Capacity
1 Centilitre (1/roo-litre)
r Decilitre (-/In litre)
1 Litre

0.070 -Gill.
0.076 Pint.
1.75980 Pints.

.

Weight
r.
x

Avoirdupois
= 0.0648 Gramme.
= 1.772 Grammes.

Grain -

Dram

r Ounce

=

-

1

x

I

-j
-

Ton

=
=

Grain (Troy)
Troy Ounce

To Convert

-

grm.)

LLo:5o8o

= 0.0x5 Grain,.

(1/los

grin.)
0.154
If
i Gramme (r grin.)
= 15.432
1 Kilogramme (1,000_ '2.2046223 Lb.
grm.)
or 15,432.3564 Grains.
Quintal (roo
= 1.968 Cwt.
Tonne (r,000 kiog.) - = 0.9842 Ton.
= f 0.03215 Oz. Troy.
I Gramme (ram.)
115.432 Grains..

-t

Quintal.

I.o16w Tonnes gr
1,o16 Kilogrammes.
0.0648 Gramme.
32.1035 Grammes:

i

METRIC TO ENGLISH CONVERSION FACTORS

Millimetres to inches
X 0.03937 ör±.25.4
Centimetres to inches
x 0.3937 or _ 2.54
Metres to inches
X 39.37
Metres' to feet
X 3.281
to
Metres
yards
X 1.094
Metres per second o feet per
-

minute
Kilometres to miles

X

X 0.6214

or

r.6o43
x 3,280.8693
Kilometres to feet
X 0.00155 or
Square millimetres to square
+645.1
inches
Square centimetres to square inches X 0.155 or=6.451
X 10.764
Square metres to square feet
X 1.1
Square metres to square yards
X 247./
Square kilometres to acres ,
X 2.471
Hectares to acres
Cubic centimetres to cubic inches X o.o6 or- 16.383
X 35.315
Cubic metres to cubic feet
X 1.308
Cubic metres to cubic yards
Cubic metres to gallons (231 CU. in.) X 264.2
X 61.022
Litres to cubic incises
X 0.2642 or= 3.73
Litres to gallons
28.316
Litres to cubic feet
X 3.531
Hectolitres to cubic feet.
Hectolitres. to bushels (2,150.42
X 2.84
CU, in.)
X 0.131
Hectolitres to cubic yards
`

-

(1/i500

I Centigramme

28.35o
0.45359243 Kilogramme:
0.80 Kilogramme.
-

Pound (7,000 Grains) =
r Hundredweight
1

Avoirdupois

I Milligramme

-

Hectolitres to gallons `
.--26.42
Grammes to ounces (avoirdupois) x 0.035 or±28.35
Grammes per cubic centimetre to
pounds per cubic inch
=27.7
Jooles`to foot-pounds
X 0.7373
Kilogrammes to ounces
X 35.3,
Kilogrammes to pounds
x 2.2°46
Kilogrammes to tons
X 0.001
Kilogrammes per sqùare centimetre to pounds per square inch X 14.223
Kilos per lineal metre x (3.672 =pounds per lineal
foot.
Kilos per Iineal metre X 2.016 =pounds per lineal
yard.
Kilos per lineal metre x 0.0003= tons per lineal foot.
Kilos per lineal metre X 0.0009=tons per lineal yard.
Kilos per kilometre X 3.548 =pounds per mile.
Kilos
per square X 14.223 =pounds per gquare
centimetre
inch.
Kilos
per square
millimetre
X 0.635 = tons_ per square inch.
Kilos per square X 0.2048=pounds per square
metre
foot.
Tonnes per square
metre
X 0.091.1= tons per square foot.
Tonnes per square
metre
- X
0.823 =tons per square yard.
jilog per cubic metre X 1,686 =pounds per cubic
yard.
-
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Kilos per cubic metre X o.o624=pounds per cubic
foot.
Tonnes per cubic
metre
X 0.752 =tons per cubic yard.
X 70.12 =grains per gallon.
Grammes per litre
Kilos per litre
X '0.438 =pounds per gallon.

British Units of Length
The Imperial Standard Yard is the distance between
the centres of two gold plugs or pins in the bronze
bar used for determining the Imperial Standard Yard,
measured when the bar is at a temperature of 62 deg. F.
It is supported on bronze rollers placed under it to avoid
Litres per square X 0.ò2o4=gallons per square flexure of the bar and to facilitate its free expansion
foot.
metre
and contraction from variations of temperature, The
X 7.233 =foot-pounds,
Kilogrammetres
Imperial Standard is a solid square bar 38in. long and
Kilogrammetres
X 0.0387 -inch -tons.
sin. square in section. Near to each end a cylindrical
=foot -tons.
Tonne -metres
X 3.23
hole is sunk exactly 26in. from centre to centre. At
Force de cheval
X 0.9863 =horse-power.
'
the bottom of each hole is inserted a gold plug about 1/loth
X 2.235 =pounds per II.P.
Kilos per cheval
of an inch in diameter; and upon the surface of the pins
Square metres per
are cut three fine lines at intervals of r/tooth of an inch,
cheval
X 10.913 =square feet ,per H.P.
transverse to the axis of the bar and two lines at nearly
Cubic metres per
the same interval parallel to the axis -ofthe bar. These
cheval
X 35.806 =cubic feet per H.P.
are the daturas from which the measurement is taken.
X 3.968 =heat units.
Calories
There is no need_to give here a complete list of British
Calories per square x 0.369 =heat units per square weights and measures.
.foot.
metre
Arithmetical Progression
English to Metric Conversion Factors
A series of numbers which increase or decrease by a
=2.54 centimetres, or 25.4 constant difference is known as -an Arithmetical Proa inch
mill*_metres.
is an arithmegression. Thus, i, 4, 7, 10, 13, 16,
=30.4799 centimetres, 304.799 tical progression, the common difference being plus
a foot
millimetres, or 0.3047 three. The series 1s, so, 8, 6; 4, 2, is also an arithmetical
metre.
progression, the difference here being 2. We cart
=0.914399 metre.
i yard
reduce this to a formula so that when we wish to know
=1.6093 kilometres -528o
a mile
the suni -of such a series we do not need to add each
feet.
term of the series together. separately. Of course, in a
inch.
0.03937
1 millimetre
simple series like that given the addition sum could be
=0.3937 inch.
s centimetre
performed mentally, but in a complicated series where
=,3.937 inches.
1 decimetre
each term of the series is a large number or consists of
i metre
=39.370113 inches.
decimals, it is more convenient to use the formula.
3.28084 feet.
Let a =- the first term of the series, z the last term,
1.093614 yards.
n the. number of terms, d the constant difference ands
=0.62137 mile.
I kilometre
the sum of ail the terms. We can now arrive at a series
1 decametre (10 metres) =20.936 yards.
of formukn from which we -can find the first term of_ a
series from a total representing the sum- of the series,
or
we can find the last term, knowing the first and the
Compound Conversion Factors
number of terms and the difference ; we can find the
1.488 =kilos per lineal number of terms from the suns, the difference or, in fact,
Pounds per lineal foot X
metre.
any function -of the series. Here are the forrnula
0.496 =kilos per lineal
Pounds per lineal yard X
metre.
(n -x).
a=z-d (az-1). a= n5 -z. a=
x 3333.33
=kilos per lineal
Tons per lineal foot
-

..

-

-

Tons per lineal yard

X

Pounds per mile

X

Pounds per square inch X
Tons per square inch

X

Pounds per square foot X

metre.
11Ír.11

metre.

metre.
0.0703 =kilos per square
centimetre. 1.575. =kilos per square

millimetre.'
4.883 =kilos per square
metre.

X

Tons per square yard

X

Pounds per cubic yard

X

Pounds per cubic foot

X

16.020

Tons per cubic yard

X

2.329

Grains per gallon

X

Inch -tons

X

Foot-pounds

X

Foot-tons
Horse-power
Pounds per H.P.

X
X
X

10.936

=tonnes per

square metre.
1.215

=tonnes

square metre.

,p e r

0.5933 =kilos per cubic

metre.
metre.

metres.
0.1382

metres.

(at

á--

-z).

2S
z=--tt -a. z= Sn-i' d,.
-\a2-1).
2

=t o noes

rc

a4 -..z,
d=z -a d=(z-a)

n-1
d-2 (z n -S)'
('n -I)
S=sa
Z

0.309 =tonne -metres.
1.0139 =force de cheval.
0.477 =kilos per cheval.

2S

(z

-a) d_2

-a -x

.

(z +d -a)

/

d

[z-2 (u -I)1 a.=2=-'Y
(z
-1-

s1=a a

2-d1'

st= 2 -rd
p

an).-

(n-1)

-

s=(a+.z)

_/I(a-2d )2-{-2dS.

=

(S

n

cc

s=21 (a --[-z)z)

p er

=kilogram=kilogram-

ra=

2S

=kilos per cubic

cubic metre.
0.01426=grammes p e r
litre.
.0.09983=kilos per litre,
48.905 .=1 i t r es p e r
square metre.
25.8

=a±d

,

0.2818 =kilos per kilo.

Tons per square foot

Pounds per gallon
X
Gallons per square foot X

=kilos per lineal

/(t2-¿l

+

\24 d\2'

d

+..2(n-1)7.
-f-

2 )2

- 2dS.

'

2S

d'

When the series is decreasing malee the first term=z,
and the last term a.
The Arithmetical Mean of two quantities, A and B,
A-ß-1

(To be continued)

Impressions on the Wax
A Review of the Latest Gramophone

Records
Columbia
A MONG the numerous releases this month is a record
which revives several famous Scottish songs sung'
by Delya. It is called " Scottish Song Memories," and
introduces " My Ain Folk," " Loch Lomond," " Angus
;Macdonald," " Coming thro' the Rye," " Annie Laurie "
and " Road to the Isles." The vocalist has organ and
piano accompaniment-Columbia FB2766.
You can always rely on Turner Layton to choose'
up-to-the-minute songs for his new recordings, and this
month he sings " By Candlelight," coupled with " Baby
Mine " from the Disney film " Dumbo "-Columbia
FB277r.
Bing Crosby revives an old favourite,
" Waltzing in a Dream," on Columbia DB2o74. On the
reverse 'side he sings "We'll Make Hay While the Sun

Shines."
If you like dancing then you should get " Anniversary
Waltz" and " Elmer's Tusse," played in strict dance
tempo by Victor Silvester and his Ballroom Orchestra
on Columbia FB2776. Speaking of dance tunes, I liked
a piano medley of popular hits of the moment played by
Carroll Gibbons on Columbia FB2768. Called " Carroll
Calls the Tunes," it features
Rustic Rhapsody,"
" Concerto for Two," " What More Can I Say ? "
" Elmer's Tune," " I Know Why " and " Tropical Magic."
Carroll Gibbons has also made a recording of " Two in
Love " and " Rustic Rhapsody " on Columbia FB2777,
but this time he is with his Savoy Hotel Orpheans.

.
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Parlophone
IVOR MORETON and Dave Kaye, these two popular
pianists, on two pianos with string bass and drums,
have made yet another " Tin Pan Alley Medley " on
Parlophone F1899. The medley consists of " Wrap
Yourself in Cotton Wool," " Shepherd Serenade,
Elmer's Tune," " That Lovely Week-end," " Sand In
My Shoes " and " Do You Care ? " A comedy, song
which is extremely popular at the moment is " Ma, I
Miss Your Apple 'Pie," and Geraldo and his Orchestra
play it as a quickstep on Parlophone F1895. " By
Candlelight is played on the reverse side of this disc.
An old favourite,
The Sheik of Araby," appears°in
the Parlophone 1942 Super Rhythm Style Series played
'by Harry Parry and his Radio Rhythm Club Sextet,on
Parlophone R2834, whilst, on the other side, is " Some
Day, Sweetheart."
H.M.V.

LESLIE A. HUTCHINSON (" Hutch ") häs made a
recording this month of " I Know Why " from the
film, " Sun Valley Serenade," coupled with " A Rose
and a Prayer," on H.AI.V. BD999. Florence Desmond,.
one of the radio stars in " Big Time," sings " When I
Love I Love " from the film, " Week-end in Havana,"
and " The Bleeding Heart " on H.M.V. B9263...
Among the'dance tunes recorded this month recommend " Baby Mine " and " When I See an Elephant
Fly," played by Joe Loss and Isis Orchestra on H.H.V.
BD5734 ; the same band also play " What More Can
I Say ? " and " Concerto for Two," on H.M.V. BD5735.
Brunswick
BING CROSBY heads the Brunswick list with
" Shepherd Serenade " and " Do You Care ? "
on Brunswick 03278. I conclude my notes by recommending three records, all of which feature women
vocalists. Firstly we have- Carmen Miranda singing
" A Week-end in Havana " and " Ella diz que Tem,"
on Brunswick 03271 ; secondly, Frances Langford singing
an old favourite, " Smilin' Through " and " A Little Love;
a Little Kiss," on Brunswick 03277 ; and finally Ella
Fitzgerald sliming " Jim " and " This Love of Mine,"
on Brunswick 032ßr.

YES! BE PREPARED
Times are difficult, but that
is no reason why you should
not be looking confidently
forward to the future. Your
future will be what you make
it. Use your spare time to
increase your earning power,
then war or no war your
future will

k

`

`

..

-

be secure.
EARNING POWER IS A SOUND INVESTMENT
DO ANY OF THESE SUBJECTS INTEREST YOU ?
Accountancy
ExaminaMetallurgy
Dons
Mining. An subjects
Advertising and Sales
Mining. Electrical Engin Management
eering
Agriculture
Motor Engineering
A.M.I. Fire E. ExaminaMotor Trade
tions
Municipal and County
Applied Mechanics
Engineers
Army Certificates
Naval Architecture
Auctioneers and Estate
Novel Writing
Agents
Pattern Making
Aviation Engineering
Play Writing
Aviation Wireless
Police, Special Course
Banking
Preceptors, College of
Blue Prints
Press Tool {Work
Boilers
Production Engineering
Book-keeping, AccountPumps
and
Pumping
alley and Modern Business
Machinery
Methods
Radio Communication
B.Sc. (Eng.)
Radio Service Engineering
Building, Architecture and
R.A.F. Special Courses
Clerk of Works
Road. Making and Main Builders' Quantities
tenanee
Cambridge Senior School
Salesmanship, I.S.M.&.
Certificate
Sanitation
Civil Engineering
School Attendance Officer
Civil Service
Secretarial Exams.
All Commercial Subjects
Sheet Metal Work
Commercial Art
Shipbuilding
Common Prelim, E.J.E.B.
Shorthand (Pitman's)
Concrete and Structural
Short -Story Writing
Engineering
Speaking in Public
Draughtsmanship.
All
Structural Engineering
Branches.
Surveying
Engineering. All branches,. Teachers of Handicrafts
subjects and examina- Telephony and Telegraphy
tions
Television
G eneral'Education
Transport Inst. Exams.
G.P.O. Eng. Dept.
Viewers, Gaugers, InspecHeating and Ventilating
tors
Industrial Chemistry
Weights and Measures
Institute of Housing
Inspector
Insurance
Welding
Journalism
Wireless Telegraphy and
Languages
Telephony
Mathematics
Works Managers
Matriculation

If you do not see your own requirements above, write to us on
any subfect. Full particuiers free.

IF YOU ATTEND TO THIS NOW IT MAY MAKE A
WONDERFUL DIFFERENCE TO YOUR FUTURE

COUPON

CUT THIS OUT
aTo DEPT.
THE BENNETT COLLEGE,LTD., SHEFFIELD.
Please send me (free of charge)
Particulars of ...........................
(Cross out line
which does
Your private advice
not apply.)
about
PLEASE WRITE IN BLOCK LETTERS

Name

Address

...
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A " Zeppelin " Aerial
11 ,/MEMBER 6,187, of 32, Beaudesert Road, Handsworth,
1TÄ Birmingham, 20, sends us details of the Zepp"

aerial with which he has been experimenting. Most
members will know that it is a type quite widely used
by amateur transmitters in pre-war days, and, like
most other transmitting aerials, it is- very satisfactory
for reception purposes. Here is what 6,187 has to say
about it:
" As it is so difficult to build an ,efficient RX thesedays,
I have obtained an 8-valve commercial superhet and
have concentrated my efforts on an efficient aerial
design.
"This takes the form of a 48ft. top fed by a transposed
feeder about 36ft. long, as per sketch. The lead in is
transposed with a wire attached to the insulators on
the supports and connected to earth on the RX, no
other earth being used. The transposition is effected by
means of the blocks mentioned in the February issue
of PRACTICAL WIRELESS. The aerial is successful in
obliterating most of the man-made static, previously
experienced here, both in the dorm of persistent loud
crackles and background mush.' The general conditions
have not, however, favoured DX results lately, although
South Africa on the 3o in., Radio -Brazzaville on the
25 m. and the -usual Americans on the 19 m. band
have been consistent with Australia at R6 on the 3o m.
band early in the morning occasionally.
" I should be glad if you could find space to print in
PRACTICAL WIRELESS the fact that my QRA has moved
again from Huyton, Lanes, to the above address.
"I should be glad if any B.L.D.L.C. Members about
17 around Handsworth would write or 'phone me
`

('Phone No. NOR 0093) with a
other."

iew to meeting each

Member's Den
TAYLOR, 7,158, of Tottenham, N.15, who has
F recently joined the Club, sends us the photograph
reproduced on this page. The description of his station,
to use his own words, is : " The RX in the centre is a
four -stage straight rig, its power pack being situated
on the right. On the left of it is the frequency-meter,
and to the left of that is the aerial panel.
" On top of the set is a 6 -watt push-pull amplifier,
which incorporates propermixing controls and circuits.
The medium and long -wave set is to the left of the
amplifier. The microphone, complete with adjustable
floor stand, is of the transverse current type, and I use
it in conjunction with the amplifier.
" Many thanks for the articles by 2CHW, to which I
look forward with pleasure."
A New

-

Details of the

`°

-

Zepp " aerial used and described by Member6.187

From Devon
WA. JUBB, 7,168, does, not seem to have made
contact with any other members down Exeter
Ay. Perhaps those residing in or near that area- will
get in touch with us so that we can determine whether
a group could be formed.
Here are 7,168's remarks t
" I think your idea of forming B.L.D.L.C. groups is
excellent. I do not know if there are sufficient members
here. in Exeter ; so far I have not met one.
" My ,receiver is a three-valver, similar to Member
7,009's, described in PRACTICAL WIRELESS 430. 1 am
using coils covering from r1 metres to 17o metres. The
aerial is loft long, indoors, and the earth goes to a
water-pipe. In the R.F. stage is a Tungsram, type
S.E. 211c : detector, metallised Hivac triode, type
unknown ; and, as output, a Marconi pentode. These
three prove most efficient, reaction being smooth, and
quite a large output being Obtained, with small H.T.
consumption. During the-last three days I have received
quite á large number of stations, some of the best of
which are H V J, WCRC, WNBI, WCW, Radio -Brazzaville,
CR7BE, and quite a number of others. Station CR7BE
is located in Mozambique.
I received it on about
40 metres, at quite good strength, about 9.30 p.m."
-

The Right Spirit
WE give below extracts from a very interesting letter
received from Member 7,194, L. Stoney, of 202,
Valley Road, Sheffield, 8, who is 15 years of age. We
admire the spiºit with which he tackled the hobby and
wish him every success in his activities.
" I hope you will be interested in the following description of my activities during the past year.
The equipment ofthereçeivingstation owned and operated by Mr.

F. Taulor.

" With infantile paralysis as a setback"to most physical
hobbies, I decided to make up for this by studying an
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interesting -hobby of a different type, and radio was the
satisfactory answer to this need.
" Beginning by studying books on the subject and
carefully examining theoretical cireuits of different
types of receivers, quickly acquired a sufficient knowledge of radio to enable me to attempt the construction
of various types of battery receivers. After many
interesting experiments, I succeeded in obtaining fairly
good results with a r-v-z long and medium wave
receiver, which wasconstructed from old parts collected
from a friend's disused ' junk box.' To improve
reception I paid particular attention to aerial erection.
"Well, after a few months of this kind of work, I
turned to what I found the moreinteresting-side of radiolong-distance S.W. reception. Using an inverted L'
-type of aerial I have logged all continents on a commercial
RN, using a metal rectifier for H.T.
supply. At present -I am rearranging the -reaction control, -which is not too smooth. Finally, would you please
insert my request for contacts about my own age (15

r

I-v-r

years).
" I think group working is a necessity to enable
complete co-operation among members."
-

A Useful Amplifier

FOR those requiring a useful general-purpose battery
operated amplifier, we show the theoretical circuit
and a view of the completed Unit, of a simple yet very
efficient three -valve arrangement. It is suitable for use
With a detector or H:F. and detector unit, a pick-up
or a transverse current microphone, therefore it forms
a most useful unit for any station using'battery-operated
equipment.
One triode of the H.F. or H.L. type is required for
the first stage and two power or super -power valvés for
the output circuit. Straightforward Class A push-pull
is employed and normal decoupling precautions have
been incorporated, thus making it quite suitable for
use with a reliable make of H.T. eliminator. The actual
output will depend en the type of valves used in the pushpull stage and the H.T. applied, but, even with Ordinary
power valves and rzo volts H.T., adequate. output for
-

Note the neat layout and the balanced
arrangement of the valves.

The completed amplifier.

Medium -wave Transmissions
MANY members are now seeing what can he done in
the ivay of receiving long-distance medium -wave
transmissions. eThis opens up another sphere of activities
and helps to compensate for the absence of amateur
S.W. signals. Perhaps those members who
are interested in this wave -band and who
have been able to log some of the stations,
will he good enough to let us has -e details
of, the results obtained, with times of
transmissions and call signs, etc., so that
we can pass on the information to all
members.

The A.T.C.
MORE praise for the A.T.C., which
many B.L.D.L.C. members have
joined, is contained in two letters received
f -oso members in Manchester 'and Romford, Essex. It is very obvious that, in
addition to the other valuable training
Fig. 2.-The Class A push-pull amplifier circuit, which is intended for good quality
given to members of the Corps, those
reproduction rather than high gain.
_
interested in radio secure tuitions which
stand
obtained
'a
magnetic
will
them
in good stead when their peace -time
when
ordinary purposes can be
activities are resumed.
type of pick-up or a carbon microphone is used.
Member 8,115 of Manchester says " I have not had
A good idea of the layout _canbe obtained from the
illustration, which shows how the two output valves are much time lately to write. I -volunteered for the R.A.F.
placed at the rear of the chassis and fairly close to the in January, but did not pass my medical, so I have
now joined the A.T.C. Through the training and
secondary side of the push-pull input transformer.
The four -pin plug which is 'seen plugged into a valve practice I am receiving I have improved a lot ist morse
holder on the front of the chassis, was -used in the sending and receiving, and I would like to say what a
original model for battery supply. The additional control good thing the A.T.C. is.
-left-front-was the variable resistance of a tone conThe Romford member, No. 715o, should not be a
trol. This is not shown in the theoretical circuit as it is " lone wolf " operator much longer, bearing in mind
purely optional ; it consists of a z5,000 ohm potentio- the many other radio enthusiasts he is likely to meet.
meter connected in series with a .04 mid. fixed condenser, in the .A.T.C.
joined between the anode of the input valve and the com" At present I am a lone wolf, except for a correspon,.
dentin- Staffordshire, member 6900, who- is the same
mon negative line.
If a powerful input is applied to the first valve, it age as I (17 years). We are both in the A.T.C. and
would be better to disconnect the input volume control hope to become radio mechanics in -the R.A.F. I
from the negative line and take. it to a lbw negative might mention that all my knowledge inradio has been
völtage for grid bias.
gained through your fine paper PRACTICAL WIRELESS."
-
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Loudspeaker Impedances
In- View of the Interest Shown Recently in Output Transformers and

Speaker Matching, the Following Notes Will be Found Useful

IMPEDANCE is the property of opposing or impeding
the flow of changing or alternating current.
The voice -coil of a loudspeaker, like everything
else, has impedance, but not very much of it-only a
few ohms. Passage of pulsating or alternating current
through this ünpeelance causes electrical power to be
converted to 'sound power,
if we were to connect the voice -coil directly in the
plate circuit of the output valve we would get very
little electrical power converted to sound, because the
fluctuations of current are very small.

I

Greater Impedance
We need a much greater impedance in order to
convert efficiently the electrical power to sound. We
therefore use a transformer-called the output transformer-which " steps up " the 10w impedance of the
voice coil connected to the secondary, making the.
primary behave as if it were .actually a voice coil of
much higher impedance.
The effective impedance, of the primary depends, of
course, on the impedance connected to its secondary,
and on the -square -root of the turns -ratio of thetrans-

former.
The transformer acts in the electrical circuit just as a
gear -box does in a mechanical device.
A certam type of power output valve is capable of
delivering the maximum power output tóá "load"
the loudspeaker-when the load has a "-particular value
ofimpedance, provided that the output '-aAve i; supplied
with enough input from the preceding" valves. But at
full povesr, output the distortion would be excessive,
and to keep the distortion within reasonable limits we
would have to be 'satisfied With considerably less than
the maximum, power output,; by reducing the input to
the valve: Fortunately, we can choose another value of
load impedance which, while- enabling almost the
maximum output to be obtained, gives the best comthis
pioif se between power output and distortion
Optimum load impedance-" specified by the
is the
valve manufacturer.,
The determination of this' load impedance is beyond
the scope of the amateur experimenter, but he should
know what will be the effect of slight departures from
the published figure, and what modifications can he
made for improved performance under special conditions.

Ideal Conditions
It must be home in mind that the specified load
impedance is a compromise giving- the most acceptable
result tinder ideal conditions.
The ideal conditions assume that the load impedance
is purely resistive and remains constant for all frequencies.
Actually, neither is ever true in practice the impedance of a loudspeaker contains reactance as well as
resistance; and varies widely over the range of audio
freqüencics.
The impedance of a speaker is measured at some
particular frequency, usually 4oó cycles per second. At
most other frequencies, higher or lower, the impedance
is in general greater.
There is thus no point in attempting to be precise
in specifying the exact nominal speaker impedance.
Another point to be remembered is that a particular
load impedance is specified` for the maximum power
output consistent with moderate distortion.
In reproducing a musical programmeit'is only rarely
that a large power is required for the volume peaks, and
-

;

it is surprising how little power is required to give loud
volume over the bulk of a programme. It is therefore
only at occasional loud passages that it is passible to
notice by ear even large departures from the theoretically
ideal load impedance.
The effect of different load impedances depends on the
class of valve and its method of operation, and the
commonest examples of class " A " operation are treated
separately :
Single triode, no feedback.-Increased load impedance
will reduce the maximum available output, but will
reduce the distortion also. Lower impedance will enable
very slightly greater -output, with increased distortion.
If the nominal speaker impedance is equal to the
recommended load, high and low frequencies will be
slightly weakened, with low distortion-a desirable
condition.
the distortion of
Plash -pull trAdes, no feedback.
triodes is largely cancelled in a balanced "push -pee
load
it
is
reduce
the
below the usual
circuit,
possible to
figure (which is twice the impedance of a single valve),
and thus get slightly greater maximum output uvìthout
-increased distortion.
To allow -for some unbalance in the circuit it is advisable
to keep the impedance nearly twice that for a single
valve.
-

As

Output Transformers
In the ease of push-pull output transformers and
valves we always speak of the total impedance,
B"
plate to plate, except in the case of true class
operation.
.Single pentode or beam vale, ago feedback.-Pentodes
anti beam tétrodes are much more Critical than triodes
in their load impedance. At full power Output the
distortion increases rather rapidly as the load is either
increased or decreased from the recommended figure,
but the distortion with higher impedance is of a more
objectionable type than that with lower. impedance.
Especially as the impedance of most speakers rises above
the nominal value at both high and -low frequencies, it is
better to err on the low side than the high side.
In any case, a variation of ro per cent. from the ideal
is unlikely to be noticed on a programme by even the
most critical listener.
Push -pall pentodes or brain valves, no feedback.-The
type of distortion caused by low load impedance with a
pentode is eliminated by perfectly -balanced push-pull,
although allowance must be made for some lack of
balance.
It is therefore permissible and usually desirable to
operate with a load less than twice the load recommended for a single valve.
All types, with feedback.-The use of inverse feedback
modifies the properties of output valves so much that
it is impossible to lay down any hard and last rules
which would hold for the various degrees of feedback
used in practice, especially when the feedback circuit is
used also for tone -compensation purposes.
-

-

Use Same Load Impedance

'

In general, the same load impedance should be used
as without feedback, but, except at full maximum
output, quite huge variations of load impedance have
very little effect.
Inasmuch as most forms of feedback make the output
stage comparatively insensitive to --changes of load,
the variation of speaker impedance with pentodes is
not neatly as serious as without feedback.=Australasiana
Radio World.
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¿SCUSS ¿O/Z
The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters roust
be accompanied by the name and address of the sender (not necessarily for publication).

and lacks just that little extra " bit of punclì " repaired
Dry Cells for Battery Sots
Hence the above
for short-wave broadcast reception.
Mr.
P.
P.
in
letter
of
SIR,
was interested
the
requests. I find that I get the best reception on 19, 25
Horwood in your issue dated April, and I must and 31 metre bands, 41 and 49 metres seem to be almost
thank him for his reply.
non-existent except for German stations.-RAysloND
Several years ago (if I remember rightly), I- tested GROSART (Liverpool).
the output of an_ R.F. oscillator, and found that the R.B.
Output did not drop much when using between volts
B.B.C. Announcers
and r.4 volts on the filament. This suggests that 1.4
short time ago readers will recall that we were
-A
volts is the minimum which should be used. The whole
thing depends on the number of valves in the set, and SIR,informed in the press that an Axe Controller had
the length of time it is used each day. I am still of the been appointed to assist the. B.B.C. to cut down its
opinion that a dry bell -cell with a one- or two -valve bloated war -time staff.
We are now informed- that five more women announheadphone set should last, with occasional use, for
cers are to be appointed, bringing the total of same tip
12 months.
One naturally treats with respect the opinions of valve to 16, and this suggests a little enquiry as to what " cutmakers and others, but the writer has derived much ting down" consists of. The ostensible reason given
pleasure in doing things which orthodox opinion does for these increases is that male announcers have been
not approve-at least, has not approved until some time called up for military service, but, is this really a fact?
For instance, were there as many as' r6 male
afterwards, when some of the writer's ideas have been
announcers prior to this " cutt`.ng down," and' it thei
'used by others to their advantage, and then, I suppose, they became strictly orthodox
If the LT. section of the battery in
an all -dry type of receiver will not last
more than three months with reasonable use, and not as long as the H.T.
section, .then in my opinion it is up
to the manufacturers to endeavour to
improve on the L.T. section of ;the
" all -dry batteries.
No one can expect mains volume':'
-troài any dry cell, brit if the filament
voltage after the set lias been switched
on is not much less than the original
battery voltage, then the dry cells
should be suitable for use under
economy conditions, not forgetting the
grid bias adjustment.
There is a point which is raised with
regard to inferior results given by, 1.5
volt cells in two -volt portable sets. It
i
possible that 'some portable sets
.rely for their volume of output on a
.4 corner ej Mr. Parker's den, showing some of the apparatus with ¡which he carries ow
small amount of instability or overall
his experiments and tests,
feedback, and this instability would
not be Present with 1.5 volts on the filament. Sets using were, have they all been called up without any excel).
;,5 volt dry cells may probably be capable ot providing a tion ? Or have some of them been left, so that we have
women announcers ?
And how
" reserve of reaction effects " which can be increased them, plus the
are these women announcers selected. By competition
by other means.-D'Aecy FORD (Exeter).
and examination, or by personal selection by influential
high-ups in the B.B.C. ?
Some Suggestions
Presuming that at least four of the male announcers
Q IR,-May i ,express my approval of the new corm of are not called up, they, with the 16 women announI hope that it will never cers, provide the B.B.C. with no less than zo
t*7 PRACTICAL WIReIjsss.
announcers in all And I think folks may be forgiven for
go back to the old style.
Before the war I knew nothing at all about radio and asking whatever on earth can be found to keep all them
much of my present knowledge was obtained from this reasonably occupied. Not the programmes surely ?
journal. I have built several sets from short-wave for, in addition to the actual "announcer," there are
circuits that you have published and I must say they all usually one or more others concerned in the production
worked fine. And now for a suggestion. What about of most of the items, who chip in with their comments
some more advanced circuits and articles on superhet as soon as the " announcer's " voice comes to a stop,
receivers ? Articles on the theoretical working and giving us a little chat about the item whic h the anpractical construction of such circuits as Bandpass nouncer has just announced; and will announce a
Crystal Filters, Noise Limiters, Amplified A.V.C., second time as soon as the item ends. They first anThen, later,
Single Side -band Reception, etc. I would especially like nounce what we are going to listen to
to see a battery-operated receiver incorporating the they tell us what we have been listening to. So that
two
by
the
real honest between
these
announcements
not
commercially
as
they
are
mentioned.
above
,first three
available in battery sets. My, present receiver is a four- to -goodness announcer, and the chatty little comments
valve superhet, which performs well, but is liable to by various other parties (all on salary, of course), there
,oscillator drift, picks up a lot of noise on, short wave, can be no possible doubt left in the mind of the simple
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and stupid listeners as to what they have been actually
listening.
Contrary to the fixed ceemplex of the B.B.C. that
outsiders have no brains, there are quite a whole lot of
listeners -with sufficient intelligence to add two and two
together, and arrive at the correct result. -Such people
are fully justified in asking if the B.B.C. must not be
positively cluttered up with announcers already, and
insisting that any further appointments are entirely
redundant, and would only serve for further evidence
of favouritism, and the provision of still more well paid
and cushy jobs for people who ought to .be employed in
other directions much more likely to assist our war
efforts. This, at any rate, suggests a useful question
for the " Famous " Brains Trust. Possibly some of the
eminent professors concerned may be able to inform
us how the engagement of further employees is able to
assist in "'cutting down" the bloated war -time staff
of the B.B.C. ? And, perhaps, be able to convince
us that it is not -all bunkum and eyewash when there is
talk of any such long overdue reductions.-K. T.
HARo2IAN (Birkenhead).
Two -valve Mains Receiver
SIR,-For the past six years Í have been a regular
reader of PRACTICAL WIRELESS, besides having at
hand the complete set of PAW. books.
Many PRACTICAL WIRELESS readers have shown
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Approximately
195 -205 metres Buffalo, WKBW:
Boston, WMEX.
195-205
195-205
,
Washington D.C., WJSV.
Hartford (Conn.), WPIC.
277
470
St. John's (Newf.), CONS.
All reception was carried out on a normal 4 -valve
A.C. broadcast receiver (all -wave superhet).
The
aerial was an inverted L, open end pointing east. Signals
were QSA2-4, and all of the stations logged were received
on at least two separate nights.-Joux L. GOLDBERG
(Forriiby, Lanes).
From an Old Timer
of your oldest readers, may I express
appreciation of the compilation of the new

C`IR,-As one
my

series of PRACTICAL WIRELESS. I began experimenting
in 1922 at a time when one liad to get three persons to
sign a long blue form issued to bona fide experimenters,
and I have watched the progress of wireless as the years
have gone on. What a change now- from the old days
of large drum coils and headphones, zincite and bornite
crystals, and valves which took from your accumulator
.75 amp. (per valve) I have had Dutch valves, German
valves (Telefunken oblong type), and, in fact, all types
that were worth trying out. I regret to say that through
overstudy of radio I was forced to give it up and take a
rest, and at last I have come back to start afresh. "T

Might- add.

Field

000C

,5,000n

2500,

nÌ
er350-0
350v

o

I have

desire

that

an increased
to study the

construction of all
types of mains and
battery receivers. I'
have built my own test.
panel, which has 22'
separate plug-in terminais, all coloured,
and this instrument
took me- months of
careful thought to con
however, it
has been well worth
the, trouble, as I em
able to detect prac
tically any fault which
may arise in a commercially built set. I
enclose a photograph of

struct;

o,

ioóo

Circuit diagram of H, De Cransay's two -valve mains receiver.
The vale sequence is 41 MI-IL ; MP Pen and 442 DU. The coil winding's, proceeding from aerial to
detector, ore: 40 tarns -40 turns -40 turns, and 20 turns, using 28 S.W.G. wire on.a Sin. diameter former.
If a 1 i. former is used, 80 turn.,--80 turns-S0 turns, and 60 turns of 36 S.W.G. will be required.
..

interest in my circuit. There remains an improvement my den, which may interest other readers.-L. PARKER.
which can be carried out on the B.P. tuner in the wiring (Rainham, Essex).
detail (gauge, etc.), and great care should be taken in
S.W. Stations
snatching hecoils. To use 28 gauge enamelled wire is best.
are some details of short-wave stations
Last, but not least, a metal screen must be placed
recently received' which might interest readers.
between the two coils of the B.P. tuner,-H. DE SIR,-here
Sydney, Australia,, is " on the air
at the following
CRANSAY (Woking).
times : 06.55 to 07.40 on 25.51 m., 19.59 m. ; 11.4o to
Medium -wave DX. Reception12.15 on 25.27In.; 15.25216.10 on 31.32 0 Programmes
SIR,-Since - there appears to be an increased interest consist of news and music. Radio Saigon operates 11.15w3
tal ..n in medium -wave DX -reception, readers 22.45, 16.3017.00 -on 10.24 Inc/s in the 29 ni. band.
may be interested in the following log of trans -Atlantic HSP5 (Bangkok), 23.61 m., can be heard from 12.30
stations which I have received during December and till 16.00, XGOY, The Voice of China," can he heard
January, at times between 00.0o and 03.00 hours, in the afternoon with news at 15.00 and 17.15 on 25.21
m. L. Marques operates on 19.66 m. and 30.88 m. News
246 metres-WCAU, Philadelphia(C,B.S.).
is given on 30.88 m. at 21.00 (19.45 Sundays) ; the 19 m.
WBAL, Baltimore (N.B.C.).
wavelength is used in early evening.
275
AVHN, New York (Independent station).
ZOY, Accra, Gold Coast, 49.78 in., from ,8.00 till
286
341
WABC, New York (C.B.S.).
20.45, with news at 18.4o. " The Voice of Guatemala "
WOR, hew York (M.B.S.).
(TGWA) can be heard from 17.45 to 19.45 on 19.78 in.
426
The wavelength- given are approximate ones, since COK (Havana), 25.93 m., gives news at 21.00 ; reception
the dial -of the receiver was not accurately calibrated, is not good but- improves later. WCW; Press Wireless,
and no announcements of frequencies were heard.
New `York, testing 15.00-16.00 on 18 m. All times are
On several evenings station CBA, Maritime, Canada B.S.T.-S. R. Smurn (Crewe).
(282 metres), was clearly received as early as 22,30 hours
Correspondent Wanted
B.S.T
Programmes were also heard from the following
CFORRESTER, 58, Redsull Avenue, Deal, Kent,
stations (owing to.poor reception and interference I am
who is a beginner in radio, would like to get in
not certain of the call -signs ; I should be glad if any touch with another young enthusiast who is interested
verify
could
those
given
below)
:
in
short-wave
receivers.
reader
..

.

:
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Replies to Queries
Indirectly Heated Valves
" I shall be very glad if you will solve a problem for me. What
is the advantage of using indirectly heated valves, and why is it
that in some circuits a resistor and condenser are included in the
cathode lead and in others they are omitted ? "-K. L. S.

RULES
We wish to draw the reader's attention to the fact that the Queries
Service is intended only for the solution of problems or difficulties
arising from the construction of receivers described in our pages, from
articles appearing in our pages, or on general wireless matters We
regret that me cannot, for obviousreasons:-

(Harrow).

\DIRECTLY heated valves are usually more robust than
directly heated types, and. owing to tine inclusion of a cathode
in their. formation, they offer a very convenient method of
providing individual valves with automatic grid -bias. Normally,
the cathode has to be connected to thecommon negative line to
complete the cathode -anode circuit and to allow the anode
(H.T.) current to flow. If the valve does not require any bias on
its grid then those connections hold good, but if, as in the case
of the majority ofthe valve stages, bias is required, then a
resistor has to be connected between the cathode and the negative
line. The value of the resistor depends on the bias required and
the total current (H. T.) of the valve. A condenser should be
connected in parallel with the resistor to -by-pass the L.F. or

Supply circuit diagrams of complete multi -valve receivers.
Suggest alterations (Jrmodifications of receivers described in
our óntenporariee.
'
(3) Suggest alterations or modifications to commercial receivers.
(4) Answer queries over the telephone..
(51 Grant Sterties,s to gnerists.
A stamped, addressed envelope must be enclosed i4 thereply.
All
sketches and drawings which are sent to us should bear the name and
address -of the tender.
Requests for Blueprints most not be enclosed with queries, as they
are dealt with by a separate department.

Single or Dual Range Coils?

Send your queries to the Editor, PRACTICAL WIRELESS, George
Hewn@, Ltd., Tower Rouse, Southampton Street, Strand, London, W.C.2.
The'Ccupon en page iii of cover,mçst be enclosed with even( tansy.

(1)
(2)

H.F. current component.

"I am about to construct a three -valve receiver for general
purpose listening, and as I wish to make the coils myself, according
to the information given in the December, 1941, issue of P.W.,
I. would like to know whether you think it is worth while going to
the trouble of calculating and winding a long -wave. section?"G. B. B. (Aberdeen).
AT the present time we do not think it would be worth while.
Apart from the additional work and components involved,
the efficiency of the coil is likely to he less than when it is wound
for medium wave only.

In our issue for December, 1041, we published an article dealing
with the main factors governing the winding pf output and mains
transformers, and previous to this several constructional articles
have appeared. The subject is dealt with in a more comprehensive
manner in our. book, " Coils, Chokes and Transformers."

Crystal Receivers

"I am thinking of constructing a crystal receiver, but before
purchasing the parts and devoting the time necessary to its making,
I wish to ask you if you can give a guarantee regarding the range
reception of the crystal receivers mentioned in your list of
" Will you please settle a little debate a few of us S.W. enthusiasts of
blueprints ? "-T. L. (Hayes).
have been having ? it concerns aerials ; and the question is
WHILE all the designs of Ilse crystal receivers given in our
` Which is better for general S.W. reception-a vertical aerial
-blueprint list are -very efficient, we are afraid that you are
outside the house or an indoor aerial ? ' Various arguments have
been put forward for each type ; and I personally favour the asking rather too much by requesting a definite guarantee
regarding
their effective range- of. reception. :In the early days,
vertical system, but your opinion will be appreciated as none of
us has sufficient experience of the subject to speak with authority." :one used to think of 10 or 15 Miles as being a reasonable range
for
the
reception
of telephony, but nowadays, wills the modern
B. L. (Woolwich).
transmitters, this distance is, of -course, greatly
THE
THE efficiency of both types of aerial will depend on so many high-powered
increased.
With
a
crystal set so much depends on local conditions,
conditions that it is not possible to make a definite
the aerial system and even Ilse crystal detector, but when these
statement one way or the other. Assuming average conditions factors
are
satisfactory,
a distance: of 50 miles would be quite
however. we would put more faith in a vertical aerial, but this feasible although,
naturally, the closer one is to the station the
opinion holds good only if the following, points are observed.
snore powerful the results.
To be efficient a vertical aerial must have height; it must be
free from surrounding earthed objects and the insulation at all Book for Beginner
points of fixing must be good-in all weathers. The actual aerial,
"I wish to purchase a book whirls will allow me to understand
i.e.,. the metal rod or. tube, must be, at least, ten feet in length
and of sufficient rigidity to resist tendency to swaying or " whip- the general technicalities of radio with a view -to improving and
servicing
modern commercial sets. 1 have in mind the ` Encycloping." If, for example, the aerial has to be fixed to a point only
ten feet above the ground level, then its efficiency will be reduced paedia,' but am not quite sure whether this will be too technical.
Perhaps
you
would be kind enough to send nie details of the book
considerably, and it is highly probable that an efficient indoor
aerial in the upper rooms of a house would be better. On the which will meet my requirements."-L. W. (Leyland, Lanes).
indoor
floor
Encyclopaedia
arrangement on Ilse ground
will
THE
explains all the terms met with in moderes
other hand, an
radio, as well as giving principles, diagrams, etc. In
also have a low efficiency, and, what is also noteworthy, any form
of man-made static is likely to have snore effect on reception. conjunction with this, if you wish to carry out servicing, we would
A. vertical aerial fixed to a chimney -stack should be very satis- suggest the Service. Manual. We think that awned wills these
factory, provided reasonable care is given to the lead-in.
two books you should be able to understand modern circuit
design and practice.
Vertical census Indoor Aerials

-

-J.

-

Mains and- Output Transformers

Impedance Formula

" The output transformer in my set has broken down, and
I wish to re-wind it. I have dismantled it and removed both

windings, and I shall be pleased if you will tell me bow many turns
on the primary and secondary. The stampings are
approximately 2ins. by ijins., and the speaker is--a permanent
magnet type."-C. V. (Bolton).
THE replies given on this page are usually of general interest,
but although in this instance we cannot give the required
help, we are including this query in our reply with the sole object
of making the position quite clear to other readers who might

I require

" In looking- up theory, in particular impedance, of .a tuned
circuit which has R, C and L- in series, I find a variation in at
least two books which are considered good authorities on the

subject.
The formulae given are :
Z = 'R2+(XLX-02 and R2+(Xt,co Xc)2
The sign enclosed within the brackets of the latter indicating
' whichever is the greater in value.' Can you please tell me which
is correct ? "-F. W. J. C. (Belmont, Harrow).
have a similar problem.
THE two formulw are identical. and the query appears to be
We cannot, especially in the existing circumstances, devote
due to misinterpretation of the sign mentioned by the
the amount of time which such queries involve to answering,
individual queries of a constructional nature. The problem of reader. If reference is made to the first of the series of articles
transformer design is far too -comprehensive to be dealt with in " A. Refresher'Conrse in Mathematics," in our issue for February,
a;letter, and, as in the case in question, it is absolutely impossible 1942, the sign will be found on. page 105, with the explanation
foe anyone to determine the information from the totally Made - that it indicates " difference of " which makes the second
formula identical with the first.
vitiate data provided.
-

-
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MORSE EQUIPMENT

Classified Advertisements

FULL range of Transmitting Keys, practice sets and other equipment for Morse
training. Webb's Radio, 14, Soho Street;
London, W.l. 'Phone: GERrard 2089.

at
ADVERTISEMENTS are accepted
2s. per line or part of a line. Minimum 4s.

Advertisements must be prepaid and
addressed to Advertisement Manager,
" Practical Wireless," Tower House,
Southampton Street, London, W.C.2.

NEW LOUDSPEAKERS
.3,000 Speakers, P.M. and energised, 4fn.
to. ih n., including several Epoch 18M.-

Sinclair Speakers, 12, Pembroke Street,
Copenhagen Street, N,1.

PUBLIC APPOINTMENTS
APPLICATIONS are invited by the Home
Office for

the following posts, connected

RECEIVERS AND COMPONENTS

with a system of wireless communications.
Technical Assistant

:-

(Wireless) (D.314).
Applicants should have had a good
The "Fiuxite Quinn" at Work
education and possess sound knowledge
of modern wireless theory and practice;
including transmitters, especially V.11/F.
"0fall the rummies: fixtures
At least 3 years' executive experience in a
This aerial's a packet o' mixtures.
commercial research and development
hand up the FLUXITE,
laboratory, or in the engineering branch
of e Government or commercial wireless
Or we'll be here all night,
station, is essential.
And I want to go to the pictures."
Regional Wireless Engineer (0.310).
Applicants must be of good education and
have sound knowledge of wireless transmission and reception, including radio- See that FLUXITE is always
telephony. Practical experience in both by you
the house-garagemedium and V.H/F. Good knowledge of
Morse (20 w.p.m.) and installation and workshop
wherever speedy
electrical work.
Must have sufficient
organising ability to administer the soldering is needed. Used for
station and staff.
Station Engineer (Wireless) (D.317). 30 years in government works
Applicants must be of good education, and by leading engineers and
have sound knowledge of wireless, including radio -telephony, both medium and manufacturers. Of Ironmongers
V.H/F. and of electrical fitting work.
Good knowledge of Morse (18 w.p.m.).
tins, 4d., 8d., 114 and 218.
The salaries offered will be according to
qualifications and experience. Applications giving details of experience and Ask to see the FLUXITE
salary required should be addressed to the SMALL -SPACE
SOLDERING

SOUTHERN Radio's Wireless Bargains
7/6.-Assorted -Components contained
in attractivepermanent box. 2 Volume
Controls, 9 Assorted Valve Holders, 12

but substantial

50 cy 1 ph. A.C., 5 amp., 10/-; 10 amp
12/6, post 1/-.
D.C. ELEC. LIGHT CHECK METERS,
2001250 v., 5 and 10 amps., 7/6, post 1/-.
AUTO. CHARGING CUT OUT AND
VOLTAGE REGULATOR, ex.-R.A.F., suit
any dynamo up to 20 v. at 15 amps.,
fully adjustable, with wiring instructions,
complete in metal case, 3/6, post 9d.
BLOCK CONDENSER, large size, 1 MF.,
4,000 v. working. 15/-, carriage 2/
2 kW TRANSFORMER, complete with

-in

--

-in

Central Register, Section.
Queen Anne's Chambers, SET.compact
Sjestminster,.SAVA.
Secretary,
D.314/6/7,

'

CABINETS
WE regret that, owing to all our employees
having joined 11,34. forces, we are unable

-complete with full instructions, 716. Write for Free Book
on the art of " soft " soldering
and ask for Leaflet on CASE-

to accept orders for cabinets except to
callers. Limited stock only. We have a
large stock of radio components.-H. L. HARDENING
Smith -dr Co., Ltd., 289, Edgware Road,
TEMPERING
London, W.2. Tel.: Pad. 5891.

STEEL

and

TOOLS
FLUXITE.

with

LOUDSPEAKER REPAIRS
LOUDSPEAKER repairs, British, Ameri-

can, any make, moderate prices.-Sinclair
Speakers, 12, Pembroke Street, Copenhagen Street, N.1.

LITERATURE, MAPS, etc.

I

Second
AMATEUR Radio Handbook.
edition now on sale. 328 pages, price 45.

-Radio Society of Great Britain,

To CYCLIST S-1 Your wheels will NOT I
keep round and true unless the spokes
are tied with fine wire at the crossings I
and SOLDERED.
This makes a much I
stronger wheel.
It's simple-with
FLUXITE-but IMPORTANT.

16,

Ashridge Gardens, London, N.13.

WEBB'S Radio Map of the World. Locates
any station heard. Size 40" by 30", 4/6, post
6d.
On linen, 10/6, post 6d-Webb's
Radio, 14, Soho Street, London, W.1.

GERrard 2089.

Assorted Condensers, 6 Resistances,
Choke, Wire, Plugs, Circuits. 7/6, postage
7d.

etc., 2/6.

1/6.-MAGNETS. Very Powerful Small
Circular Magnets, 1f" diameter, f" thick,
1/6 each, 15/.dozen.
Many snore Bargains for Callers. Please
add extra for postage.
SOUTHERN Radio Supply Co:, 46, Lisle
Street, London, W.f7.1. Gerrard 6653.
-

GALPINS ELECTRICAL STORES
ELEC. LIGHT CHECK METERS, small,

late type, good makers, fine condition
electrically guaranteed, 200/250 volts

clamps, suitable for rewinding, 25/- each;
1 kW. ditto, 17/-, both carriage forward.
DYNAMO for lighting or charging, shunt
wound and interpole, output 110 volts 66
amps., price £20, carriage forward.
f H.P. A.C. MOTORS, 220/30 volts, 50
cycle, single phase, guaranteed sound
windings, but the centrifugal starter

switch is broken and wants repair,
otherwise motors are in working order.
Price 30/ -.each, carriage 2/6.
DITTO

f

H.P. A.C. MOTORS offered -for

rewinding only, windings not guaranteed.
Price 15/-, carriage 2/6.

TENSION TRANSFORMER, input
THE FLUXITE GUN puts HIGH
110/220 v., 50 cycle, single phase output
volts at 7 nnlliamps, in first-class
FLUXITE where you want it 45,000
condition, small portable type. Priei,
by a simple pressure.
Price £12/10/-, carriage paid.
D.C. MOTORS LAMINATED fields, approx.
116, or filled, 2/6.
lip., 110/220 volt. 'Price 20/-, carriage
-

;

a-

RADIO SOCIETY OF GREAT BRITAIN

invites all keen amateurs to join. Reduced
Send is, for
war-time subscriptions.
latest ."T. 6e R. Bulletin" and details.
16 Ashridge Gardens, London,N.13..
-

-

TALKIES FOR ALL ! " Practical Sound
Conversion for Amateurs," shows you how

to adapt any -silent projector to sound.

5s. 6d.. post- free from F. G. Benson
(PW), 88, Greenfield Avenue, Carpenders
Park, Watford, Herts.

2/-.

FLUXITE LTD. (DEPT. W.P.), LARGE TRANSFORMERS with round
windings. Output 10 to 70 volts, Ex.
BERMONDSEY ST., S.E.I.
Tungar Chargers. Size 1 kW, 45/- ; size
2 kW, £3/15/-, both carriage forward.
AUTO TRANSFORMER, size 2,000 watts,
tapped, common, 100, 200, 220 and 240
volts. As per-. Price 56/5/-. Carriage

FLUXITE
LU

SIMPLIFIES

ALL SOLDERING

-

Loud Speaker Units, Balanced
Armature, 4 -pole, 6/6 ; Small Unshroúded
Type; 3/-.
ACE P.O. Microphones, complete with
Transformer, 6/6 Westeetors W2, 2/6.
TELSEN No. 6 Radio Magazines, complete with 4 circuits, 9d. post free. Wire-,
less Crystals, 6d. each, 5s. 6d. dozen.
Telsen Binocular H.F. Chokes, 1/6 each.
75 ft. Covered Wire, suitable for Aerials,
ORMIIOND

paid.

GALPINS ELECTRICAL STORES, 21,
WILLIAM STREET, SLOUGH, -BUCKS.
Cash or C.O.D.
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FRED'S RADIO CABIN,
75, Newington Butts, 5.5.11. Rodney 2180.
REMARKABLE PURCHASE ENABLES
US TO OFFER THE FOLLOWING GOODS
AT LESS THAN PRE-WAR PRICE.
BUY NOW BEFORE STOCKS ARE
EXHAUSTED.
MORSE KEYS on polished solid oak base,
exactly as supplied to the Air Training
Corps, etc., 4/6 each.
VALVE -HOLDERS, Clix Chassis mounting,
4 -pin, 3d. each, 2/9 dozen. New.
TRIMMERS. 100 m.mfcl. shall typo on
paxolin base, 4d. each, 3(9 dozen. New.
PUSH BUTTON, 6 -way, -complete with
knobs a really fine job. 2/6 each. New.
TRIMINERS, Straight line type, capacity,
3.35 m.mfd., ed. each.
SPEAKER GRILLES,.7in, x 3}ür., Chro-

mium plated, cheap to clear, 1/6 each.
YAXLEY type switches, 3 -point, 2 -way,
.each. New.
CRYSTAL and Catswhisker in metal box.
.New stock at low price of 6d. each.
.23 mfd.
TU-BULAR CONDENSERS.
;350 volt working, 9d. each. Also .0001,
.0002, .0003 and .0005 mid. 4d. each.
5-WAY battery leads, 4d. each.
.12 ASSORTED volume controls, 5/- dozen.
RESISTANCES., Brand hew, 500, 1,200
and 100 ohms. 3/- dozen.
AMERICAN..valveholders, 4, and 7 -pin,
-

;5d. each.

VARIABLE CONDENSERS, mica dielectric, brand new, ed. each, 5/- dozen.
Complete with trans MICROPHONES.
,former. - Solid ebonite job, full instructions
included. 5/6 each.
PTE mains dropping resistances, suit
any receiver. New. 316 each.
SPEAKER GRILLES. Chromium frames,
lin. x lin.. 1/- each. New.
Set of four -100/400
TRIMMERS.
in.nifds., 6d. set. New.

CRYSTAL Detectors, permanent type, 1/6
'each. New.
T.C.C. Tubulars, 50 mfd. 12 v. wkg., also
25 mid. 25 v w'kg. D3 each. New.
C C. Tubulars 25 mid. 50 v. wkg., 1/6,
also T.C.C. 50 mfd. "25 v wk g;, 1/6.
T.C.C. wire -end Tubulars, 0.1 mfd., 7d.
each, 6/6 dozen, also .01 mfd, at 6d. each,
6/ doz.
VOLUME, CONTROLS. 2 meg., good line.

2/- each.
AERIAL ELIMINATORS. Lincoln Stewart,
to clear. 1/6 each.
BLOCK ELECTROLYTICS. Some sections
are dead, but extremely good value -at
7/6 doz.
Wire wound,
VOLUME CONTROLS.
2,000 ohms. 1/6 each.
GRID LEAKS, ,12 rneg, wire ends. 4d.
each.
SUPERHET CONDENSERS. Three -gang,
0005 mfd. 1/3 each.
CHASSIS. 'Brand new, heavy cadmium
plated, drilled for 5 valves, etc. 143"x
7;'x 2E' 2/6 each.
EKCO mains twin filter chokes. 1/6 each.
TRANSFORMERS. Iron eased, 4, 8 and
12 v. output, 10 watts. Each individually
fused. Input 200-250 v. Cost 35/-, To
clear 17/6 each. Ten only.
No C.O.D.
Postage must be included.
FRED'S RADIO CABIN FOR BARGAINS,
Rodney
2180,
Butts,
S.E.11.
75, Newington
Neie branch a 17, Htcnailton Parade.
London Road, North Cheana, Surrey,

ALL -WAVE Mod. Ose. (Philco), Batt.
:]riven. Offers. -2, Wavertree House,

Sinns Road, Liverpool. 13.

SUNDRIES
and Avo-daptor would
-exchange for battery S.W. Eddystone 2
D.C. AVO MINOR

or Trophy;- 2. -Spearman,
Sudbury.

Stansfield,

AY LOR
ALL -WAVE

(6.5

-
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to 3,000 metres).

SIGNAL GENERATOR

RECEIVERS AND COMPONENTS

-

COULPHONE Badio, New

Preston.

Longton, Nr.

Brand new goods only. 8"
Plessey .and Coodmans P.M. Speakers
with transformer, 22,'8.
Electrolytics,500 v. 8 mfd., 4/6, 8+S mid., 8/6,
50 1ufd. 50 v., 3'3. Erie 1 watt resistors,
all valises, 8d. ea. Tungsraur valves, state
requirements. S.A.E. for stock list,
GEE
GEE
GEE
GEE
GEE
GEE
15, LITTLE NEWPORT STREET, W.C.2.
THE HOUSE FOR QUALITY COMPONENTS AT LOW PRICES

AMERICAN AND B.V.A. VALVES. Many

types available. Send lists for quotation.
MAINS DROPPERS. .2 amp., suitable for
]:ïssen. Pye, etc. Brand new, 3/9 each.
MAINS TRANSFORMERS.
Brand new.
300-0-300,

m.a.4

1.20

v., 18/6 each.

Output Speaker transformers.
Brand new, 5/6 each.
RESISITORS.
Assorted 1, and 1 watt.
All useful valises, our selection, 3/6 doz.
must accompany
ENVELOPE
STAMPED
all enquiries.
PENTODE

This Taylor Model 60 instrument provides
modulated or unmodulated Radio frequency
signais for tests on all types of receivers.
All Wave (100 Ke. to 46 Mc in 6 wave bands). -Dial
directly calibrated in Frequency. -No graphs required.
-A.C. Mains drive. -Coarse and fine attenuation.

400 cycle output of good wave -form available, from
o to 5 volts.
Supplied complete with. TAYLOR MODEL 60
.

screened output lead, instruction book and frequency conversion. table.
Write for further

£14:14:0

detdis.
Instrument Sales and Service Department,

TAL

ELECTRICAL
INSTRUMENTS LTD,

148s,

Street.
Slough, Bucks,

.'Phone : Slough

High

21383

AUTHORITATIVE

ENGINEERING
TRAINING

FIRST PLACES

29

and Hundreds of Passes
were gained by T.I.G.B.
students at recent examinations for A.M.Inst.C.E.,
A.M.I.Mech.E., A.M.LE.E.,
A.F.R.Ae.S., C. & G., etc.

Z.

-

GEE ELECTRIC, 15, LITTLE NEWPORT
STREET, W.C.2. GERRARD 6794.

LONDON CENTRAL RADIO STORES,
.PHILIPS Speech transformers for pentode
output, 4/6 each.

Don't confuse these with
inferior junk. It's a super job. 8/9 each.
VALVES are in short supply. Stock of
Mallard TSP 4's and ILN1t 2's to be cleared
ät 17/6 each. First come, first served.
MORSE KEYS.

TELEVISION

'

diode

valves."

Idnused

Dullard BASIL 69 mm. x 12 mm. 05 erall.
heater at .15 anfp., 10/6 each:
Special offer of brand
CONDENSERS.
new metal -eased paper condensers, 300 v.
working. All brand new and unused.
1 mid. xlnrfd.,1/9; 1mfd.,116.

ELECTROLYTIC Condensers. 25 mfd. 25v,
working, 25 mfd. 12 v. working, 50 mfd.
12 v. working, and 25 mfd. 50 v. working.
All sizes, 2/6 each.
VOLUME controls, 1 ohm, 200 ohm, 600,
800 ohm, all values, 3/6 each.
FLEXIBLE DRIVES. Well -made shielded

cabledrivesforremotecontrol. Ideal for

radiogramophcnes.
clear, 4/- each.

Approx. 2' long. To

ReELECTRO -MAGNETIC COUNTERS.
sistance 500 ohms. Ftom 1-12,999. Size
4.'," x 2" x 1f". Ex-G.P.O. Invaluable for
countless purposes, 9/6 each. A smaller
type, 1-1,999, size 4f" x 1r x 1s", 5/6.

Belling-Lee special
VALVEHOLDERS.
"D.F. 5 -pin, chassis mounting in black
don
10/6
bakelite, 1/- each,
PLESSEY small block type condensers,
and
0.1 mfd., 350 v.
.two tappings, .0005
test, 1/- each, 10/6 doz.
2 and 3 gang.
CONDENSERS.
VARIABLE
Die cast frames in first-class condition.
each.
5/6
YAXLEYtype switches, 2 -way, 1/-; 2 bank
3 -way, 2/9.

to -day for " The Engineer's
Guide to Success," containing world's
widest choice of home-study engineering courses-Wireless, Television, Electrical, Mechanical, Aeronautical, Automobile, Building, Civil,.
Chemical, Gas, etc., and which alone
Primary
gives the Regulations governing OUTPUT TRANSFORMERS.
admission to the Recognised Engin- 300 ohms D.C., Secondary .5 ohm D.C.,
new, 6/6. Also new chokes, 30 henry,
eering Institutions. Mention branch, Brand
ohms, 5/- each.
post or qualification that interests you. 150
RELAYS. Small relays for -operation ou
T h e T.I.G.B.
2 v. D.C., with 6 -way.. make and break
Guarantees
switches. Brand new, 5/ --.each.
training until
TRIMMERS. Twin trinnners on ceramic
Successful for
base, new, to clear, 6d. each, 5/- doz.
the one fee.
COIL FORMERS. Cardboard and Paxolin.
WVrito

The

Technological
Institute of
Great
Britain,
211, Temple Bar
House, London,
E.C.4.
(bounded 1517.
20,000

successcs>,

Assorted sizes,

2)9 doz.

re'4ifieation.

Input 200/220 v.

CHARGERS.

Trickle chargers,

metal
A.C.

Output 2 v. á amp. Shockproof, 17/.6.
Ditto, in metal ease, for mounting, 19/6.
TUBULAR Wire -end condensers. Brand
new, first quality components, .0003;
World's best choice of
Courses in Engineering

mfd., 8d.
-.1

mid

;
.005 mfd., ed. .01 mfd., 10d.;
1j- each.
(Continued on page 284.)
;

RECEIVERS AND COMPONENTS
(Continued from page 283.)
Heavy gauge metal chassis,
battleship grey, 12" x 5f" x 2)",.1/6 each.
x3", brand new cadmium
10"
x
51'
Also
plated, 1/3 each. Special line of beautifully polished chassis 12" x 8z" x 3", a
really super job, 4/- each. .All -drilled for
valves, etc.
PUSH -BACK Wire, ideal for wiring receivers, etc., 1/6 8 -yd. coil.
UNIVERSAL TEMPOVOX chassis, 5 valve,
less valves and speakers but with various
useful components, not guaranteed complete, 22/6 each.
TUBULAR condensers, .1 mfd. 6,000 v.
D.C., 9/6 each.
MINIATURE Rotary switch on porcelain
base, 1/3 each.
DOUBLE -THROW Panel knife switches,
new, 1/9 each.
1001220 volt
AUTO -TRANSFORMERS.
60 watt, 19/6 each.
S.E.C. Fractional H.P. Motors, 225 volts,
single phase, 50 cycles, 1/100 h.p., 1,400
r.p.m. To clear, 47/6 each.
PAXOLIlt PANELS. 7)" x 2}" x l" thick,
7/6 doz., also thin panels, similar size,
5/6 doz.
CHASSIS.

MIDGET VOLUME CONTROLS, 5,000
ohms, 3/6 each.
with switch,
VOLUME CONTROLS
500,000 ohms, 11" spindle, 6/6 each.
ACCUMULATORS. Ediswan 2 v. 60 amp.,
brand new, in ebonite cases, size 8" x
4.1" x 2z", 17/6 each.
PUSH-PULL INPUT TRANSFORMERS
by well-known maker, nickel iron core,
in metal case, size 2" x 1V' x 1k" high,
ratio 6 : 1. Price 6/6.
SEE ADVT. PAGE 267. ADD POSTAGE.
NO C.O.D. ORDERS.
LONDON CENTRAL RADIO STORES,
23, LISLE STREET, LONDON, W.C.2.
'Phone: Gerrard 2069.

AMPLIFIERS. All types of portable P.A.
amplifiers built to order. First class
eomponentsused. Specifications submitted
for all requirements. Send your enquiries
to Gee Eleetric,15, Little Newport Street,
London, W.C.2. Gerrard 6794.
RELIANCE RADIO SERVICE
Kennington Park Road, S.E.11.
'Phone : REL. 2331..,
Alithefollowing goods are brand new and
unused. Purchase tax has been added
where necessary.
MAINS TRANSFORMERS. 220 v. input,
4 v. at 1 amp. output, 6/- each.
MORSE KEYS. Fully adjustable. Just
the job for beginners. 6/- each.
8,

straight. line trimmers. Ebonite
base. 3-35 mud. 9d. each.
In two sizes:
REACTION Condensers.
.00015 mfd., .0003 mfd. 1/3 each.
T.C.C.

SPECIAL

RESISTANCES.

330

ohm,

watt. These, when placed across the
filament legs of a valuer-holder in a U.S.
set 1Universal), will enable you to use an
English type valve. (It changes the current from .3 amp. to .2 amp.) 2/6 each.
3

For octal base valves.
GRIP CLIPS.
2/- doz.
ERIE RESISTANCES. 1 per cent .tolerance,
Hundreds in stock. Please send for lists.
Standard type, 12,000 ohms, 7,000 ohms,
11 meg., 500 ohms, 100 ohms. All 1

Id. each.

watt.

..1 mfd,
350 v. working. 8d. each, 7/6 doz. 25
mfd. 50 v. working, 50 mfd. 12 v, working,
2 mfd. 200 v. working, 1/6 -each. 50 mfd.
25 v. working, 25 mfd. 50 v. working, 1/9
each.
B.I. tubular condensers. .02 mfd., .001
mfd., .005 mid., .0001 mfd., .0002 mfd.,
.0003 mfd., .0005 mfd., all 350 v. working.
6d. each, 5/6 doz. Dubilier tubular, .1 mfd.
6,000 v. working. 3/6 each.
(Continued top of column 3.)
T.C.C.
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tubular condensers.

-ELECTRADIX-D.C., Wolf, sturdy bench type,
geared feed counterweight rise. No. 1 morse socket
for half -inch clearance, in steel. 20 for delivery
without permit. £7110/- each.
PUMPS.
We can supply from stock, with or
without A.C. or D.C. Motors. Centrifugal or Twin

110e. DRILLS,

piston. State duty required.

A.C./D.C. MAINS:MAGNETS, 2 wound poles, 110 or
220 volts, 7 lb. lift, 5/8. Small 12 -volt solenoids,
2M. x lies, plunger, 6/6.
RELAYS, all types. Circuit Breakers and Contactors.
FRACTIONAL R.P. MOTORS, D.C. 50 to 70 volts,
enclosed. 1/40 h.p., 2,500 revs., 15/-, 50 volts shunt
20/70 volts
1120 h.p., K.B., 2,000 revs., 24/-.
shunt, 16 h.p., Crypto, 1,500 revs., 27/8. 110 volt
shunt, 1112 h.p., Croydon, 2,500 revs., 28/-. 110
volts shunt, 1/2 h.p., Maudslay special, 4,000 revs.,
48'-. 220 volts shunt, 1/12 h.p., Croydon -Wilson,
2,400 revs., 30/- 240 volts shunt, 1/3'h.p., Century,
1,440 revs., 55/-. 220 volts shunt, 1/3 h.p; Keith B.,
1,250 revs., geared to 80, 45/-.
FRACTIONAL A.C. 30 volts, 11100 h.p., centimidget induction, 58 rove., 15/-. 220 volts, 1/25 h.p.,
2.800 revs., 55/-. Self-start induction. 230 volts,
f h.p.,. new .Higgs, S4'S.
DYNAMOS BARGAINS. Relax, 6/12 volts 81 Imps.,
D.C., 3rd brush size, sin. c 4'ín., 11 lb., cost 010,
.unused, 15/-.
G.E.C. Double current Dynamos,
6 volts and 600 volts,. ball-hearings, 17 lb., as new,
25/.. Charging Dynamos, 16 volte, 15 amps.,
Lehner, 1,500 revs., 75/-.
ALTERNATOR.-Perm. Magnet Alternator. Rand
drive, 80 volts, 25 m/a. Useful tester, 10/8.
8 -WAY Lucas Rotax Switch bores, 8 levers and
fuses for harging, etc., 3/8. 6 -way Push Button,
R.A.F. so itches, 2/9.
The Leslie "NITNDAY" so the cheapest and best
CHARGER. Any mains voltage between 100 to
Transformers, all230 volts A.C.; steel chassis.

metal Rectifiers.

THE CAMBRIDGE

BUZZER
is the highest note and smallest Buzzer made,
used by Government on wavemeters, and bas
ampleplatinum contacts.. Ideal for key work, 10/-.
Other Buzzers.: Practice, bakelite-cased, 3/8.
brass -cased Buzzer, 4/8. Heavy .type
Square
bakelite cased, 5/6. Few D111 Buzzers, multi
windings, no contacts, 5/8.
DICTAPHONE SOUND AMPLIFIERS and laden for
loud use with buzzere,
HORSE TAPPER SIGNAL KEYS. Type B.I., 5/8.
Type M, 8/8. Type P.F., 9/8. Type 1.V.,
12/8. Crystal (B.B.C.) seta, 15/-.-complete.
training.
for home
MORSE RECORDERS
Service model gramo drive, Morses direct on paper
tape with dead Ivey fitted, £3j10/-. G.P.O. transmitting Recorders, £10.
CRYSTAL SETS.--Flodel B, 2 controls, plug-in
cone, ire malsogaºy case, 15/-.
SCOUTS TELESCOPES, with tripod. 5 tenses,
12 ins. long, 6/3. Ceiling Roses, with serail connectors,
8/- doz. Petket.Thennometers,iº metal ease, 2/S.

RECEIVERS AND COMPONENTS
(Continued from column I.)
MICA CONDENSERS. Tag end. Dubilier
.00005 mfd..
and T.C.C. wire end.
.0005 mfd., .0006 mfd.
.002 mfd., also .0005 mfd.

tolerance, 6d. each.
7d. each.

ELECTRADIX RADIOS

per cent.
per cent.tolerance,

VALVE-HOLDERS. U.S. type. 4-, 6-,
7 -pin, 6d. each. Octal, 7d. each. English
type, 5 -pin, 4d. each. All are chassis

mounting type. 5 -pin baseboard mounting type, 3d. each.
1
Mansbridge type condensers.
mfd., 1/- each. .01 mfd., .001, .002, .004,
006, .000005, all 200 v. working, 9d.
.T.C.C.

each.

PUSH BUTTON UNITS. 6 -way,
with buttons. 2/6 each.

complete

P3122A, FC2A,
MULLARD VALVES.
EF39 Variable -mu
VP2B, 12/6 each.

H.F. Pen., EF36 Straight H.F. Pentode,
ECH33 Triode-Hexode Frequency changer,
all 6.3 v. .2 amp. heaters, octal base
valves, 15/- each. CBL31 double -diode
output pentode, .2 9mp. heater, octal
base, 17/6 each. 77, 10/- each. MU12
4 volt rectifiers, 350-0-350 v. wkg., 15/ EPB4 double diode with two
each.
cathodes, 12/6 each. DM22A Pentode,
FC2A frequency changer, VP2B variable
mu H.F. Pen., 12/6 each. EF36, 15/ EB4, Double diode with two
each.

'

separate cathodes, 12/6.

RELIANCE RADIO SERVICE,
Kennington Park Road, S.E.11.
Phone : REL. 2331.

8,

TOWNSEND

7/8.

3

0003 mfd.,

3

TUITION
" Book of Facts," tells

FREE.

all

you

The Candler System of Code
training. Courses for Beginners' and
Operators.-Write : Candler System Co.
(LO), 121, gingsway, London, W.C.2.
about

" RADIOLOCATION."-Students of both
sexes trained for important war-time
Also for peaceRadio Appointments.
time careers hr all branches of Radio and
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Practical Wireless

BLUEPRINT SERVICE
No: of
Date of Issue. Blueprint.

PRACTICAL WIRELESS
CRYSTAL SETS

Blueprints, 60 each.
PW71
1037 Crystal Receiver
..27.8.38 PW94
The " Junior " crystal Set
Battery
Operated.
STRAIGHT SETS.
One -valve : Blueprints, ls. each.
BW31A
All -Wave Unipen (Pentode)
19.2.8
PWBS
Beginner; One-valver
The "Pyramid" One-valver (BF
28.8.38
PW93
..
Pen)
Two -valve : Blueprint, ls.
24.9.38
PW76
The Signet Two (D 2 I Fl
Three-valve Blueprints, is. each.
Selectone Battery Three (D, 2 LF
(Trans))

.

Summit Three (TIF Pen. 5), Peo)
All Pentode Three '(11F Pen, D

-

(Pen), Pen)
.
Hall -Mark Three (SG, D. Pow) ..
HallMark Cadet (D, LF, Pen (Re)')
F. J. Camm's Silver Souvenir (HF
Pen,. D (Pen), Pen) (All -Wave
Three)
Cameo Midget Three (D, 2 LF
(Trans)) ..
1936 Semitone Three-Four (11F
Pen, HF Pen, '9estertor, Pen)
Battery All -Wave Three (1), 2 LF

"RapirIe " Straight 3 (D,
2 LF (RC A Trans))

-

.

-

Beta Universal Four (SG, D, LF,

Four (SG, D

Nucleon Ciac, B
(SG), LF, Cl. B)

Fºry FourSºper (SG, SG,
Battery Hall -Mark

), Pen),

(10F

4

D Rush-Pull)

fen,

--

J. bat-muds Limit " All-Wave
Four (HF` Pen, D, LF, P)
Ame"Ali Wave 4 ('HF Pen D
12.2.38
(Pen), LP. Cl.B)
The Admiral Four (HF Pen,
.. 3.9.38
HF Pen, D, Pen (RC).
Mains Operated
Two -valve : Blueprints, is, each,
, .
AA. Twin (D (Pen), Pen)
- A.C.-D.C. Two (SG, Pow)
Seleetone A.C. Radiogram Two
'

F

"

--

(D, Pow)

Three -valve e Blueprints, Is. each,
Double -Diode -Triode Three (TIF
Pen, DDT, Pen)
..
D.C. Aee (SG, D,
A.C. Three (SG, D, Pen) , .
7.1.39
A.C. Leader (HF Pen, D, Pow) ,

Pen)`--

-

D.C. Premier (HP Pen, D, Pen),..
Unique (HF Pen, D (Pen), Pen)

ll

Armada Mains Three (HF Pen, D.
(Pen))

F.. J. Camm'I A.C. A -Wave Sivver
Souvenir Three (HF Pen, D, Pen)
e " A.C. There (D, 2
," ALPll-N(RavO))
A.C. 1936 Sonotone

(HF Pea, HF
Pen, Westeetor, Pan)
Mains Record All -Wave 3 (HF
Pen, D, Pen) ..
..
..
Four-valve e BIueprints, Is, each
A.C. Fury Four (SG, SG, D, Pen)
A.C. Fury Four Super (SG, 0G,
-

D, Pen)'.....

-

_

7Á,b. Hall -Mark (HF

Pen, D,

Push- Pull)
,Universal Hail -Mark (HP Pen, D,
Push -Pull)
..
SUPERHETS.
Battery Sets : Blueprints, ls. each.
"fii5 St periet (Three-valve)
..
F. J. Ca
's
the Superhet ..
Mains Sets : Blueprints, Is. each.
-A Ca £5- Superhet (Three valve)
Superhet (Three -valve)
.

u

--

310401SHORT-WAVE

-

Three -valve

:

Blueprints, is.

each.

PW:37

Experimenter's Short-wave Three
The Prefect. 3 (D, 2 LF (RC and
Trans))
The Band -Spread S.W. Three
(HF Pen, D (Pen). Pen) ,

PW49

Three -valve : Blueprints, is. eaeh.
F. J. Camm's ELF Three-valve
Portable/HP Pen, D, Pen) ..

PW53

J. Coma's Oracle All-Wave
Three (111', Det, Pen) ..
19 38. " Triband " All -Wave Three
(HI' Pen, D, Pen).
F. J. Camm's " Sprite " Three
28.3.38 (HF Pen,D, Teti The " Hurricane "All -Wave Three
(SG, D (Pen), Pen)
F. J. Camm's " Push-Button "
3.9.38
Three (HE Pen, D (Pen), Tet)
Roar -valve :.Blueprints, Is. each.
..
Fury Four (2. SG, D, Pen)
F.

--

PW39
PW41
PW48

PW51

The Monitor (HF Pen, D, Pen) ..
The Tutor Three (HF Pen, D, Pen)
The Centaur Three (SG, D, P)
F. J. Camm's Record All-Wave
Three (HF Pen, D, Pen)
The "Colt" Alt -Wave Three (D,
.. 18.2.39
2 LF (RC S. Transe
The

PW'10

PR'55
PW61
PW62
PWE4
PW69
PW72
PW82
PW78
PW34
PW87

PW89

11

PW17
PW34B
PW34C

Parvo Flyweight Midget Portable

"Imp"

(Pen))

..

..

(SG, D, Pee)

..

: Blueprint, Is.
Portable 4 )D, LF, LF

Four -valve

..

MISCELLANEOUS

CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set..
...
1934 Crystal Set
.
150 -mile Crystal Set
STRAIGHT SETS. -- Battery
Blueprint.
-valve
t
ls..
One
B.B.C. Special Oue-valver
Two-valve : Blueprints, Is. each.
Melody Ranger Two (D, Trans)..
Pull -volume Two (SG det, Pen)..
A Modern Two-valver
Three-valve : Blueprints, Is. eauh.
,

£5 5s. S.G.

3 MSG,

D, Trans)

(SG, 1»,, Pen)

Three t50,

ß, Trans)

..

Blueprints, is, ed.

:

each.

65s. Four (SG, D, )IC. Trans)
Self-contained Forfr (SG, 11, LF,

PW2b
YW29

PW35C
PW35B
PW;>6A

PW38

Pìy50

-

.

PW56
PW70
PW20
PW34D
P)y45
PW47
YW40
PW52

Four -valve

-

PWS6

family Portable (HP, D, RC,

-

---

AW427
AFV444

AW450

Operated.

---

AW387

AW388
AW392
W31409

---

--

AW412.
A31'422.

AW435
5151271

WM327
WM337

WM351
3351354
W31371
W31389
W31393
W31395

"

-

W34400Four-valve

AW370

---

13ßí:330
W31381
3331384

WM404

WM326
WM344
,

W31340

AW403
í531286
W31394
ÁW353
374

SUPERHETS,.

-

2

Trans)

,

W31795
W31407

--

AW393

AW447

WM367

SHORT-WAVE SETS. Battery Operated.
: Blueprints, la. each.
S.W. Onc-valver for America P.W.15.10.38 AW429
..
..
AW452

One -valve

.-

Blueprints, Is. each.
Ultra-Short Battery Two (SG, det,
..
.. Feb. '3S
Pen)
Home-made Coil Two (D, Pen)..
Three -valve Blueprints, is. each.
Experimenter's 5 -metre Set (D,
..
Trans, Super -regen)
The Carrier Short -waver (00, D, P) July '15
Two -valve

:

-

e

Four -valve : Blueprints, Is. 6d. each.
A.W. Short-wave World-beater
(HF, Pan, D, RC, Trans)
Empire- Short -waver (SG, D, RC,

Standard Four -valser Short -waver
(SG, D, LF, P) ..
, .
Superhet e Blueprint, ls. 6d.
Simplified Short-wave Super

-

-

WM -102
AW440

AW438
WM390

AW436
WM313

WM383
WM397

Mains Operated,

Two-valve : Blueprints, la. each.
Two-valve .tains Short -waver (D,
P.W.13.1.40 AW453
Pen) A.C.
,.
..
: Blueprints, Is.
Emigrator (SG, D, Peu) A.C.
Four -valve ;. Blueprint, Is. 6d.
Standard Four -valve A.C. Short..
waver (SG, D, RC, Trans)

Three -valve

MISCELLANEOUS
S.W. One -valve Converter (Price
64.)
Enthusiast's Power Amplifier (1/0)

Listener's 5-watt +.0. Amplifier

Radio Unit (2v.) for WM 392 (1/-)
Harris Electrogram battery am-

..
plifier (119
De Luxe Concert A.C. Eleetrogram (1/-)
New Style Short-wave Adapter

..
..
..
..
Trickle Charger (6d.)
Short-wave Adapter (1/-)
Superhet Converter (1/-)
Converter
B.L.D.L.C. Short-wave
(I).)
,.
WI/so, Tone Master (1/-)
The. W.M. A.C. Short-wave Con..
..
..
verter (1/-)

(l/.)

MOM=

-,

Battery Sets BIueprints is, ed. each
.. Oct. '35
'Varsity Four
The Requeet All -Waves ..

Class B)..

Trans) .
Tyers Portable (SG, D,

33'31331Lucerne

-

-

i Blueprints, ls. 88. each.
Holiday Portable (SG, D, LF,

Roma Short-Waver

3333401
.
(HF, D, Pen) ..
Four -valve : Blueprints, 10 6d, each.
All Metal Foue (2 SG, D, Pen)
-11 M329
Harris' Jubilee Radiogram" (HP,
..
. Dlrtp '35 WM383
Pon D, LF, P)
:

"PW43
PW42

PORTABLES

PW77

Trans)

Class B Quadradyne (2 SG, D, LF
Class B)..
Nere Class B Five (2 SG, D, LP:
Class. B) ,
Maiºs Operated.
Blueprints, ls. each
Two -valve
Coneoelectric Two (D, Pen) A.C.
Economy A.C. Two (D, Trans) A.C.
Unicorn A.C: D.C. Two (D, Pen) S
Three -valve :Blueprints, le, each.
Home Loveé s New All -Electric
Three (SG, D, Trans)'A,G.
Mantovani A.Q. Three (11.F. Pen,
D, Pen)
£15 1 "s. 19.^6 A.Q. Radiogram

: Blueprints, Is, each.
, May '14 WM359
Heptode Super Three A.C.

Mains Sets
P33'65

Stra;;ht Four (SG, D,
LF, Trans)
£5 5s. Battery Four (119,D, 2LF)
The ILK. Four (SG, SG, I), Pen)
The Aºto Straight Four (HF, Pen.
11F Pen, DDT, Pen)
4pr. '16
Five -valve : Blueprints, le, ód, each
Super -quality Five (2 HF, D, -RC,
-

1;4 ,
Wireless Magazine
..
The index letters which precede the Blueprint
Number indicate the periodical in which the
description appears t Thus P.W. refera to
PRACTICAL. WIRELESS, A.W. to Amateur
Wireless, W.M. to Wireless Mapaeine.
Send (preferably) a postal order to cover the
cost of the Blueprint, and the issue (stamps over
64. nnacceptabiel to PRACTICAL WIRELESS
Blueprint Dept., George Neches, Ltd., Tower
House, Southampton Street, Strand, W.C.2.

3.6.39

1935 £6 6s. Battery Three (SG,
D, Pen)
PTP Three (Pen, D, Pen)
,,
Certainty Three (SG, D, Pen) , ,
Oct. '35
Minitube Three (10, D, Trans)
AB -Wave Winning Three (SG, D,

Pen)

.

P13'68

Peu)-

Transportable Three (0G, D, Pen)
Simple-Tune Three (SG, It, Pen)
Economy Pontode Three .(SG, D

Cl. B)

PW23

PW63

Lucerne Ranger (SG, D, Trans)..
£5 5s. Three; De Luxe Version
(SG, D, Trans)..
19.5.34

£3 3s.

PW19

PW30A

-

Blueprint, Is.'
S.W. Converter -Adapter (1 valve)
PW48A
AMATEUR WIRELESS AND WIRELESS
MAGAZINE

" W.M." 1334 Standard Three

PW'18
PW31

.

PORTABLES

PW67

PW90

-

(SG, D, Pow)

PW46

PW83

--

Universal 45 Superhet (Three valve)
PW44
F. J. Camm's A.C. Superhet 4 ,,
PW59
F. J. Camm's Universal £4 Superhet 4
..
YW60
" Qualttone" Universal Four ..
pW73
Four -valve : Double-sided BIueprint, le, Bd,
Push Button 4, Battery Model .. 22.10.3S PW9'
Push Button 4, A.C. Mains
SETS.
Battery Operated.
One -valve : Blueprint, is.
Simple S.W. One-valver ..
. 2342-39
PW88
Two -valve : Blueprints, ls. each.
Midget Short-wave Two (D, Pen)
P33 -28A
The "Fleet" Short-wave Tao
(D (HF Pen), Pen)
27.8.38
PW91

These Blueprints are drawn full size.
Copies of appropriate issues containing
descriptions of these sets can in some cases be
supplied at the following prices roSteh are ad4irdonal to the cost of the Blueprint. A dash before
the Blueprint Number indicates that the issue
is out of print.
Practical Wireless (issues dated prior to June
1st, 1940)
4d. Post Paid
(Issues dated June let to July 27th,
..
5d. Post Paid
1940)
(Issues dated September, 1940, to November,
..
70 Post Paid
1941)
(Issues dated December, 1941; and after)
10d. Post Paid
Amateur Wireless
4d.
,

- -^W

FREE
Y'!5

He.

ADVICE.

BUREAU

----

--

WM352
m31391

AW329
11731387

'WM392
WM398

.WM399
WM403
WM388
AW462
AW'451
AW4.37
WM405
WM409

WM408

®- - 14
COiinfN

This coupon is available until May 2nd,
1942, and must accompany all Queries
and Hints.
PRACTICAL WIRELESS, MAY, 1942.

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT DIRECTOR,
GEORGE NEWNES, LTD., Tower House, Southampton Street, Strand, London, W,C.2. Telephone : Temple Bar 4363._

s

HAVE YOU HAD YOUR COPY OF
ENGINEERING OPPORTUNITIES "?
6i

Whatever your age or experience-whether you
are one of the :" old school," or a new -comer
to Engineering anxious to hold your position in
peace-time-you must read this highly informative guide to the best paid Engineering posts.
The Handbook contains, among other intensely interesting
matter, particulars of B.Sc., A.M.I.C.E., AM.I.Mech.E
A.M.I.A.E., A.M.I.A.E., A.M.I.P.E., A.M.Brit.I.R.E., CIVIL
SERVICE and other important Engineering
Examinations
branches of

z

outlines courses in all
CIVIL, MECHANICAL,

ELECTRICAL,

AUTOMOBILE,
RADIO, TELEVISION, AERONAUTICAL and PRODUCTION ENGINEERING, GOVERNMENT EMPLOYMENT,
BUILDING (the great after -war
career), " R.A.F. , MATHS.", MATRICULATION, etc., and explains the unique
.

advantages of our Employment Department.

WE DEFINITELY GUARANTEE

" NO PASS-NO
f you are earning less than £10 a
week, you cannot afford to miss reading
ENGINEERING OPPORTUNITIES " ; it tells
you everything you want to know to secure your
future and describes many- chances you are now missIn your own interests we advise you to write
ing.
or forward the coupon for your copy of this enlightening guide to well -paid posts, and subsequent matter,
NOW-sent (post free) on receipt of 2rd. in stamps.

BRITISH INSTITUTE OF

FEE

PILOTS
OBSERVERS

etc.

Special rapid
Home -study
courses in the essential branches
of Mathematics.
Full detailsof this
scheme and sub-

sequent matter
will be sent (post
free) on receipt
of 214. in stamps.

B.I. E.T.

(Dept. 1. 4091.
17,STRATFORD PL.
LONDON, W.1.
TEAR OFF HERE

a

COUPON

British Institute of

Engineering Technology,

409a, Shakespeare House,
17.19, Stratford Place, W.1
Please forward (post free) your Handbook,
ENGINEERING OPPORTUNITIES," and
subseqüert matter, for which I enclose 2fd, stamp.

NAME

ENGINEERING TECHNOLOGY

ADDRESS

17,

State " Branch " of interest

Principal : Professor A. M. LOW
409a, SHAKESPEARE HOUSE,
18 & 19, STRATFORD PLACE, LONDON, W.I

a....
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