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COMMUNICATIONS DEPEND...

]

ON SMALL PARTS

N countless instances quite -intricate pigces of
apparatus are wholly dependent on -the proved
reputation and reliability of their component parts.

All products from the House of Bulgin are pre-
eminent for superior design and workmanship, and
every article bearing our Trade Mark has to pass
exacting and exhaustive tests during the course of
its productlon

We ask the knnd indulgence of the pubhc in dehvery
until peaceful conditions return.

 “The Choice of Critics”

BULGIN FOR JACKS

A LARGE -and comprehensive range of
Jacks, standard to B.S.S. '666, fixing
with single §” hole to panels 0‘03::-0250"

N thick, single-, double-, and triple-pole, 3
with and without switching. Only 24" rear
depth. * Panel-area’ taken up—9{i" X §”
average. Best bakelite insulation, nickel- -
silver leaves, silver switching-contacts.

w
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REGISTERED o TRADE e MARK
A F.,BULGIN & GO., LTD., BY-PASS ROAD, BARK‘NG. ESSEX
" - TEL. RIPPLEWAY 3474 (4 lines). )
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ELECTRICAL
MEASURING
INSTRUMENTS

Universal AvoMinor

0.C. AvoMinor

AHIGH accuracy,simplicity, exceptional versatility and

proven reliability have won for “AVQ” Instru-
ments a world-wide reputation for supremacy wher-
ever rapid precision test work is demanded. There is

Some delay in an “AVO” instrument for every essential electrical test.

delivery o
Trade Orders is inevitable,

but we shall continue to do
our best to fulfil your require-
ments as promptly as possible.

Sole Proprictors end Manufacturers :— )
The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT

. €Co., Ltd., Winder House, Douglas Sureet, London, S.W.IL

*Phone : ViCioria 3404-7.

will fit International Octal valve

olders,
Type "

Tyve

O4¥P

‘MHA

048

04C

04D

018 " 3 i |

04F 255-550 m. ... B/~ Chassis Mounting

04G  490-1,000 m. ... 4/~ Octal IMolders

04H 1,000-2,000 m." ... &/- t10!d. cach
PREMIER 2-GANG S.W.

CONDENSER

2 x.00015 mfd, with integral slow motion complote
with pointer, knob and scale, 10/6.

SHORT-WAVE CONDENSERS

Trolitul insuwlation. Certified superior to ceramic.
All-brass construction. Easily ganged.

mfd, ... . B 100 m.mifd. ... 3/-
REML o m B8 1s0 momid 3
40 m.mfd. .. 2/6 250 mmfd. ... 4/~

Bakelite Diclectric Variable Condensers, .000
mfd. Suitable Tuning or-Reaction. 1/9 each.

S.W. HF. Chokes. 10-100 m.. 10id. High grade
Pieswound, U.S.A. type. 5200 m.. 2/6 each.

* LEARNING MORSE ?” -
Then purchase one of the new practice Oscil-
}at‘ors.p Supplied complete with valve..,27/6
on steel chassis .., e a
| Practice Key, 3/3; TX Key, 5/9. d
Brown's Headphones 17/6 pair,

— PREMIER

'NEW PREMIER S.W. COILS

4- and 6-pin types now have octal %in spacing. and
6

‘GHOKES

ELECTROLYTIC
CONDENSERS

8 mfd. 320 v, Wet
Can Type, 3/-

25 miL 25 v., 1/8

50 mid. 12 v,, 1/6

50 mfd. 50 v., 2/6
8 mifd. 125 v,
tubular, 1/6 o

PREMIER MAINS
TRANSFORMERS
AND SMOOTHING
AGAIN

AVAILABLE.

Write for details,

MATCHMAKER
UNIVERSAL
OUTPUT
TRANSFORMERS.

| Will match any out-

put valves te any

speaker impedance.

11 ratios from 13-1

to 80-1. 3-7 watts,

20/-, 10715° watts,
- 26/«

3- Henry Chokes
) 19/-

RADIO——

U.8.A. TYPE VALVES
8VEG, BKTG 12/10 cach. 6ASGT 14/1. 6HEG 6/0.
25L6G 15/~

Many other types cvailable. Send for lists.

PREMIER REPLACEMENT VALVES
4 volt A.C, types, 5-pin. ACHIL, ACSG, 5/6 each.

PREMIER MICROPHONES

Transverse-Current Mike, High grade large
?ut;}utzél/mt. Response 45-7,500 cycles. Low hiss
evel, 23/-.

Crystal Microphone. Rothermel D, 105, 63/~

MOVING COIL SPEAKERS
Celestion 8in. P.M. Speaker, 25/-
Gocedmans 8in. P.M. Speaker, 25/-.
Plessey, 8in., 2,000 ohms feld speaker, 15/-
All speakers are complete with output transformer.,

PREMIER BATTERY
CHARGERS FOR A.C. MAINS
Westinghouse rectification complete and ready. for
use.’ To charge 6 volts at 1 amp. (also tapped for
2 and < v.), 29/6, 12v, la. (also tapped for 2 and 6v),
Zz;s. 6v. at 2a. (also tapped to charge 2 and 4 volts),

*2,poi0 obms 25w, Resistances” with 5 tapping clips,

i olﬁm - 1% Resistances suitable for Bridges 5/-
each.

BY 2id. STAMP.
THAN 5/- 6d. POST EXTRA.

ALL ENQUIRIES MUST BE ACCOMPANIED
ALL ORDERS LESS

ALL _POST CRDERS T0: JUBILEE WORKS, 167, LOWER

CLAPTON ROAD, LONDON, E.5. (dmherst 4723)
CALLERS to:

Jubilee: Works, or 169, Flect Street, E.C.4

(Central 2833), or 50, High Street, Clapham, S.W.4 (Macaulay 2381).
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Practical Wireless

EVERY MONTH

(and PRACTICAL TELEVISION )

Staff :

Yol. XVIIL.  No.432. JUNE, 1942.

COMMENTS OF THE MONTH

Colitor £ 0.camm

L. 0. SPARKS.
FRANK PRESTON.

BY THE EDITOR

‘New Broadcasting Rules

HE B.B.C. has announced that in future its broad-
casts are to be subject to the emendation of all
phrases which .it thinks -objectionable. This is a
rcerudescence of the prineiples which actuated the B.B.C.
at the time when Lord Reith was Director-General—
principles which were severely criticised at the time and
ed to the relaxation which it is now decided to withdraw.
It was said of the B.B.C. that instead of existing to

entertain it was endeavouring to educate, that it was.

subject to the dictates of the Church, that the Sunday
programmes were too mournful and too rcligicus, and
that the B.B.C, was acting as a dictatoiship, giving to
the public what it thought the public ought to have, and
not what the public wanted. -
Now, the B.B.C. is a body which has somewhat
greater responsibilities than ther manager of a theatre,
or a cinema. Films are graded so that parents may know
the style of film and whether children are admitted.
One has a fair idea of the nature of a play, and whether
the script is likely to give offence, from its title and the
actors appearing in it. To some cxtent we can gauge what
programmes are likely to contain the matter which the
B.B.C. now considers to be offensive, and thus to choose
the listening time according to the vicws and tastes of
those who are listening. . :

National Entertainment

HE B.B.C., however, has no duty to perform in
deciding taste in entertainment. It must not be
permitted to say what is or is not offensive if such views
conflict with what is now aun
accepted fact. For example, the

public to spend Sunday in religioy§ misery ? The B.B.C.
should remember that some of thesc bodies who think that
honest entertainment.js irreligious are able t{o exercise
power and pull strings without reflecting the views.of
the public. An excellent .case was made out a short
while ago for the Sunday opening of theatres. It was
pointed out that cinemas opened on Sunday and what
was right for the cinema could not he wrong for the
theatre. The move was supported by members of the
public all over the country, and there was very little
opposition. Notwithstanding this, when the matter
came before Parliament certain religious Dodies were
able to veto it. There has been in recent years a healthy
tendency to slip away from the ‘hypocrisy of the
Victorian .and Edwardian eras. There seems now a
tendency to slip back to them. There cannot be an
articulate person in this country that has not uttered
the word “ damn,”” or conveyed sutprise by ejaculating
‘““heavens.” . The B.B.C. is not the arbiter on these
matters. It must give clean entcrtainment, and there
gre ocgasmns in dialogue when particukir words must
e used.

‘Crooning and Jazz .

WE .agree with the B.B.C. in its new policy of
‘ restricting those modern. afflictions, crooning” and
jazz, and we hope that-it will insist upon this and not
remain unmindful of what happened a few years ago
w»hen it endeavoured to stop song plugging. It is our
view that they did not succeed in doing thiis. Jazz music

and songs which may be droned

B.B.C. is to expunge from broad-
cast script such expressions as
““damn,” “ heavens,”” and so on.
Whether the B.B.C. believes it or
not, they have become so much
part of the national vocabulary
that they ceasc to be offensive.
How can a word be offensive ?
1f the listener knows the impli-
cations of the word complained of
it doesn’t matter, and if he doesn’t
know the meaning of the word it.
still doesn’t matter, The B.B.C.
would not, of course, broadcast the
expressive expletives of a cockney
docker, but the mild oaths ‘against
which it has set its hand now
cannot offend. It would seem that
the I3.B.C. is slipping back to the
days when programnics became
almost the playthings of evangelical
revivalists, It would be interesting
to konow what has caused the
B.B.C. to revert to its former
system. ¥as it Feceived complaints
from. thousands of listeners when
a comedian utters  the - word
“damn”? Is it taking toc much
notice of the Lord’s Day Observance
Act, and thosec who would like the

“Power Housa,
.C.2,  ’Phone :
Telegrams :

- eddress of the sender.

of leiters patenl.

Wirelese."

aveilohle for vrport,

Editoria) and Advertisement Offices :
¢« Practical Wireless,” George Newnes, Lid.,
Soutbampton Street, Strand,
Temple Bar 4383.
Newnes,
Registered at the G.P.O. for transmission by

- Canadian Magazine Post. <

The Editor will be pleased to consider
articles of a practivel’ nature _ suitable for ..
“publication in PRACTICAL WIRELESS.
articles whodbd be wrillen on one aids of the
paper only, and should contain the name and -
Whilst the Editor does
not hold Fimself responsible for manuseripts,
every effsrt will be made to relurn them if o
stamped and addresse@ envelape i enclosed.
All earrespondence intended jor the Editor
should b addressed : The Edifor, PRACTICAL
WIRELESB, Grors Newnes, Ltd.; Tower House,
Southamplon Street, Strand, W.C.2.

Ouwing ko the rapid progress in the design of
wireless apparatus and 1o our efforts to keep
our reuders tn toneh with the latest develop-
ments, we give no warranty that apparatus
deseribed i our colwmns is not the subject

Copyright in all drawings, pholographs and
ariicles pubiished in PRACTICAL WIRRLESS s
specifically reserved Mhrovughout the countries
signalory 11 the Berne Convemtion and the

g Reproductions or Onitations of any
of these nre therefore expressly forbldden.
PRACTICAL WIRELESS iNcorporales ' Amaleur

The fact. thal goods made of rew materials
in shorl supply owing to war conditions are
advertised in lhis paper should nol be teken
as an indication thal lthey are necessarily

(which seems to be the modern
interpretation of genuine crooning)
‘have become highly capitalised and
a profitable industry, whose wares
are flaunted forth as music. Great
efforts have been made to keep it
alive, and to use aboriginal themes
as a basis for songs. It is good to
know that is to be curtailed. We
hope that it will eventually vanish
to the point where it satisfies the
few, the noisy minority, who like it.

The B.B.C., as we have said, is
not empowered to decide as to what
is and what is not profanity, and
if its present decision is any index
it is not able so to judge. Famous
authors, past jand present, have
made use of the words complained
of and their work is regarded as lite-
rature. Shakespeare, the Prophets,
Shelley, Scott, Dickens, Southey,
to mention but a few, found the
expressive words of use, and the
Government has not seen fit to
ban their publication. Until the
Government does see fit to do so
it is not a matter in which the
"B,B.C. should interfere.

It should not strain at gnats and

Rand, London,

Such

ened

swallow camels,
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ROUND THE

A NEW voice was recently lieard reading the B.B.C.
news. ‘The reader was Mr. James Urquhart,
who has been added to the panel of news readers.

Radio Sets for Rescue Dinghies
ADIO = sets for making SOS calls from rescue
dinghies arc to be supplied to the R.AF.. The
German airmen’s self-inflating rubber dinghy is equipped
with a small radio %ansmitting set.

K Brighton . B
Wireless Service
OLICE and fire

services in . the
Brighton district are to
have a joint wireless
service. The scheme
will cost about £7,000.
The wireless stations
will De ‘used for con-
tacting outside author-
jties 1if there is a
breakdown in  the
telephone service.

U.S. Radio Industry
and Munitions
IT

is reported that the

U.8. War Produc-
tion Board has given
notice that by the end
of June the entire
American radio indus-
iry must turn over
completely to the pro-
duction of arms and
equipment for the war.
Manufacturers were
told that if this change

PRACTICAL WIRELESS |
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-DR. GEORGE STUART GORDON, -president of
Magdalen College, Oxford, since: 192§, dicd at
Oxford recently, aged b1.

Although one of the leading authorities on the
English language and literaturc and chairman of the
B.B.C. Spoken English Committee, Dr. Gordon once
said : “ I'am one of a large number of pcople peculiar to
Oxford who would notice nothing unusual if the sun

rose in the west,”
Air Mail Letters for
Antipodes

HE Postmaster:

General announced
recently. that, as a.
result of tcmporary -
interruption in the air
service to-Australia and
New Zealand, air mail
correspondence  for
those countries is fon
the present being
routed via the United
States of America and
thence by sea, and may
be subject to some
delay. The normal air
postage rate of s, 3d.
per half ounce (post-
cards 7d.) still applies.

U.S.A’s Huge Radio
Output-

CCORDING to
figures issucd by

the American Institute
of Radio Engincers,
nearly fourteen million
broadcast receiving

over is not made within-
the period specified,
plants may be seized.
" by - the Government
and, if necessary, shifted to other centres where they
can be mobilised-for war production.

, Statfion WGY 4
HE General Electric medium-wave station WGY,
situated at' Schencctady, New York, - las just
recorded its twentieth anniversary, and it is interesting
to.note some of the outstanding developments in its
history. - - -

It.was as early as 1923, one year after ifs opening,
that the- station used metal water-cooled- modulitor
valvcs, and the condenser microphone. " WGY claims to
be'the first station to make use of both of these advances.
Two vears later cfystal control of the fransmitter
frequency was introduced.

: Hospital. Service
INDIVIDUAL or group appeals for hospitals generally
still-cannot be arranged, but it is hoped to include
among Week’s Good Causes a certain number of specialised
hospitals working on a national basis both in London
and the-provinces. In the main, the selection will be
confined to .those hospitals which are not receiving
Government grants for undertaking war work in ¢onnec-
tion with the Emergency Hospital Service. Applications
should be addressed to the Secretary, Appeals Advisory
Committee, Broadcasting House, London, W.1,

An air crew of the R.A.F. using a cubicle representing an aircraft in which
A ~they carry out operational flights on the ground. .

sets, valued at
438,500,000 dellars
were produced during

’ 1941 by American radio
manufacturers. These figures show an increase of about
two million sets as compared with production during the
preceding twelve wmonths,

Radic Engineers and War Problems
HE Institute of Radio Engincers, holding a three-day
convention’in New Yorl City recently, - witnessed
a demonstration’of the latest threat to any hit-and-run
wircless transmitter: which, in the hands of enemy
agents, attempts to send a message to its home base and
get off the air before being caught. This latest adjunct
to radio listening posts was described by Dr. Marcel
Wallace of the Panoramic Radio Corporation, as an
electronic cye wliich spreads a picture of the broadcasting
specirum before the operator and aids his ear in detecting
and locating a spurious transmission.

To -the radio. engincers present at the meeting it
represented one'more instance of ‘current engincering
gtttqck on possible encmy subterfuges involving communi-
cations, 3

' - New Radio Picture Link
ACCORDI’N‘GJO- a recent report, the first picture
sent by radio from Australia to the U.S. shows
Mr. Forde, the Australian Army Minister, chatting with
two American privates.
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Fire Damage
RECENT outbreak of fire completely gutted the
Cwmecarn (Mon.) station of the Gwent Radio
Relay Company, and all the equipment was destroyed:

Radio in Invasion Test
THE Metropolitan and City Police of the Londen arca
recently carricd out a mock invasion test over a
period of 36 hours. One of the objects of the operations,
in which policemen represented Nazi parachutists, spies
and fifth columnists, was to check the efficiency of the
alternative systcm of communication uvsing short-wave
transmitters and receivers. The installations are set ip
at each chief police station, and it is not difheult to
realise how valuable such a vital link would be in the
event of the telephone and other forms of communica-

tions being broken due to cnemy action.

rchaic Radio Practice

CCORDING to the Radio Component Manufacturers’
Federation some sections of the wiréless industry

still order. components in terms of the gross. This
practice involves unnecessary calculations and is
archaic. It is hoped that in future orders will be in

multiples of 100.

Broadcasts from China
A NEW broadcasting station at Chungking, China,
is shortly expected to begin transmissions beamed
on England, This was announced by Mr, F. Y. Chai, of
the Chinese Embassy, when speaking at the Radio
Industry Club luncheon recently. -- A schedule of the
transmissions of news in English from the  existing

35-kW station is given in “News in English from
Abroad.”

Swedish Listeners

T is reported that at the end of 1941 Sweden had-

1,550,000 licensed listeners, which, -according to
statistics, means that every fourth Swede has a licence.

This indicates that Sweden is maintaining her position

of first amorig European countries in receiver density.

Radio Saves Another Aircraft

THE organisation which plots the course of enemy
aircraft on their way to raid this country recently
helped a ““lost’’ British aircraft to get back safely to
base. A Coastal Command Hudson, which wascut on a
night patrol, had not been heard from for a long time.
No reply was received to wireless messages sent to it.
Then the country-wide “ plotting >’ systein was brought
into operation, and an aircraft ’
was located circling, apparently
aimlessly, over Northern Ire-
land. It was the Hudson.
Later the aircraft was plotted
over Scotland. It flew over
Loch Lomond, then turned
south.  Aerodromes switched
on their lights, searchlights
swept -the sky in the path of
the Hudson, barrage balloons
were close-hauled. ‘Wireless
messages were sent to the
Hudson every few minutes, and
at length a reply was received.
The operator had got his set
going again, ‘“ Follow the
searchlights,” he was told. The
pilot was instructed to lose
height over the South-West of -
Scotland. Searchlights near an
aerodrome again flared into the
sky, and shortly after came the
message from the Hudson,
“ We are in the searchlights.”
After that it was easy. The
searchlights dipped in the
direction -'of the aerodrome.
The Hudson followed the long,

A gmé of ATS.

_a lighted runway.

girls learning Morse by means of the Creed apparatus during their

silvery beams, and at length the pilot saw below Lim
He made a safe landing.

, FM Car Radio’
HE Radio Engineering Laboratories, of Long Island
City, New York, have produced. what is believed
to be the first frequency-modulated receiver for installa-
tion in a car. The receiver, which has been built for
the general manager. of the Milwaukee FM station
WssM, is fixed tuned by crystal control to the station’s
frequency. A quartcr-wave telescopic aerial is carried,
and the control unit includes a signal strength meter.

Just Like Blackpool

A BEAUFORT was approaching Brest on a job when .
the pilot and navigater saw a long line of riding
lights stretching out into the sea for rniles.

Everyone was keyed-up—the Germans might open
fire at any moment. The pilot jumped-when the wire-
less operator, a tough, stolid Yorkshire lad, called. him
up on the “inter-comm.”

“Yes, yes, what is it ?”", the pilot asked quickly—
the wireless op. must have seen a night fighter at
least to speak to him at such a time,

“ Have ve looked out o't window lately ? 7 inquired
the Yorkshire voice. .

“ Yes, ves-——come on, what have you seen ? ” replied
the pilot. '

“Did: ye notice all them lights—joost like bloomin’
Blackpool I : : .

Trumpet Call to Poland

IN the greystone beliry of a little Scottish town, a
Polish trumnpeter sounds a famous herald call which
is fraught with. poignant memories for Poles everywhere.
The. whole ceremony -has been recorded for hread-
casting, and the B.B.C. hope to use it frequently in the

Polish service, R
The trumpeter in the tower plays to Poles in the four
corners of the earth, but his message is primarily for
Poland, where hearts of oppressed people beat high at
such a’ well-known refrain.  For the * hejual” (herald)
trumpet ‘call’ has been sounded from the Mariacki (St.
Mary) Tower in Cracow at twelye noon each day since
the thirteenth century, when the Toiwer was a lovk-out
for approaching Tartars, until the Germans overran

Poland. i ) .

_ The fanfare has been sounded in Scotland every day
since March 2nd, 1041, to.carry on the tradition, and
now every man, woman and child in this Scottish town
knows the story behind it and its significance.

N

course of training as wireless operators.
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Loudspeaker Repours

Replacing and Repairing Cones
Rewinding the Speech Coil

HE present economy drive must be extended to
wireless components, of which the loudspeaker is
an important item. A permanent-magnet moving-

coll spealer has in its construction a large’ pcrcentage of
valuable alloy magnet steel, which is scarce these days,
so care should be Taken that it is not wasted. Even an
energised moving-coil speaker needs a good deal of high-
grade iron alloy

Cone Replacement

One of the most common defects in a speaker unit
which has been lying idle in a junk box for soine time is
a damaged cone. If this has been badly torn there is very
little that can be done short of fitting a new cne, or one
taken {rom another speaker. And that is not easy, since
the cone itsclf carvies the speech-coil former and
winding, and therefore inust be accurately centred.
remove ‘the old come it is generally necessary first to
take off the felt segments round the front of the unit, and
then to file off the heads of the rivets and drive cut the
rivets with a pir punch.

Since sudden. jarring of the.magnet will result in loss
of magnetism, it is often’desirable to remove the magnet
before. continuing with $he main job. This is usuallv
possible .1ftcr removing the four or more bolts by means of
.which it is ~attached to-the cone frame.(see Fig. 1).
Withdraw it carefully, and after removal ffently slide a
plcce of softiron over.the face of the.pole piece to act.as

“keeper.” When this hes been done the magnet can
be put-aside out of harm’s way.. When the rivets have
been removed, it will generally be found that there is.a
front metal ring which can be drawn off; leaving the edge
of the dlaphrﬂvm exposed.

Move the cone forward slightly -and then unsolder the

braided leads from the cone to the terminal plate ; -this
is best done by unsoldeunv at the terminal- phte end.
1f the new diaphragm is ldLDthEll with the old ore it can
be laid in position and attached by means of new alumin-
ium or copper rivets, Alternatively, an unskilled person
may prefer to-use short 4 B.A. bolts with countersunk
heads. Shallow countersinkings cin be made in the holes
in the front metal ring, and k& nuts should be at: the
rear of the cone frame. Mention was made of 4 B.A.

Separate Po/e—p/ece

Bolt for Fofe Frece
Main Magnet

Speech Cort Cps irape

Magnet—attachment
Bolts
Fig. l~—Some. details of a representative permanent-magnet

moving-coil speaker w.’uclx are referred to in the text.

Ceniring the Speech Coil

To -

-the corners should be

Magnet Alignment
The Matching Transformer

holes, which will suit most speakers, but the bolts used
should be a good clearance fit in the existing holes to
ensure correct alignment.

Reassembly

When the new cone has been fitted and the felt
segments ‘have becn replaced with glue, the braided
speech-coil leads can be soldered to.the appropriate tags.
1f the speaker is a sniail one, however, it will probably
be found easier to solder thca( before mountma the cone.
After that, the magnet can be refitted .1fter carefully
sliding off the “ kéeper.” This must be done with extreme
care to avoid scratching the enamelled wire of the speech
coil. The magnet bolts can then be fitted, making sure
that the speech coilis
reasonably centred in
the magnet gap. Be-
fore rcplacing the
centre bolt in the
“ gpider ” in the mid-
dle of the cone, means
must be adopted for
ensuring accurate
centring.,

Centring the Cone
The best method of
doing this is by using
three small feeler
gauges made from
cclluloid, ivorine~ or
similar material.
These  should be
about zin. long by
about }in. wide at
the ‘upper end, and
slightly tapered to-
ward the other end.
At the narrow end

Fig. 2.—The method of

speaker cone by the use of three feeler

centring a

gauges of equal thickness. The -screw.
in .the cenlre of the ' spider” is
twhlened only when the feclers have
A been inserted between the inside of the
slightly rounded. speech coil and the pole-piece.
These. strips should

be of such a thickness that when all are in position
between the inside of -the- :speech-coil former and the

centre magnet pole.the speech-coil is held-fairty firmty.

.At the same fime.it must not be ‘necessary to apply

any force to insert the. feelers; -if they were -a press
fit the former would be distorted.

1t will be clear.from this that the feclers must be cut
from material of just the right thickness. A figure
cannot be given for this, since it must differ with different
speakers. Tt is therefore necessary to experiment unless
the reader is fortunate enough to have, or be able to
obtain, a set of these which were at one time obtainable
at ahout a shilling a set in a small wallet,

Should celluloid not be available, it-is possible to use
strips of hard card of the kind u>ed for good visiting
cards.or postcards (pre-war, of course). Anothcr alterna—
tive is to use softér card treated witl a coat of thin
shellac varnish or a cellulose adhesive. - The time taken
to find material of exactly the proper thickness will be
well repaid.

Slip in the feelers, as shown in Fig. 2, and then insert
and tighten the screw hy means of which the spider is
attached to the end of the mnagnet pole, If this-has been
done carefully, the speech-coil should be accurately
centred in the gap, and the speaker should be ready for -
use again,

Cone Repairs
When the damage to the cone is not very severe, it
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may be possible to effect a satisfactory remedy by
applying a very small amount of thin, liquid glue to the
edges of the tear and pressing them together. There
are some cellulose adhesives, sold in small tubes and
obtainable fron: sixpenny stores, which are cxcellenit for
this purpose.. Unless thé process is unavoidable, it is
not a good plan to repair a cone by sticking a strxp of
adhesive material over the tear. The reason is that this
may cause the speaker to have a resonance. 1f a strip
must be applied, make it as small as possible and use
very- thin paper, and apply a trace of adhesive to the
cdges of the tear before applying the patch. It has
sometimes been found that rubber solution makes a
satisfactory adhesive for a patch, and this has the
advantage of being flexible when dry.

Pole-piece Alignment

If a spealer has been very badly bandled or dropped
it may be found that the speech coil cannot be centred
in the manncr described above ({this applies whether
fitting a new diaphragm or not). This would be evident,
due to the scratchy ”’ reproduction or by a mechanical

“ scratch  when pressing and releasing the centre of the
cone. Before taking further steps when .this fault is sus--
pected, make sure that the gap is clean preferably by
blowing very hard into the gap, from front and back,
with a bicycle pump or vacuum cleaner.

Should the gap be clean, despite the faulty behaviour,
it might be due to the pole plece having moved. This is
usually separate from the main magnet and is secured
by means of a long bolt passed into it from the back of
the magnet mﬁtmrr (see Fig. 1).

. To effect a cure it will beé necessary to remove the
magnet from the cone frame, as described above, and
then to slacken the bolt with a large screwdriver. - The
‘pole-piece will still be held. fairly firmly, due to magnetic
attraction-and must be moved carefully until it is seen
to be central with the *hole in the front of the magnet.
After centralising in this manper, tighten the bolt and
rcassemble- the speaker, again centring the cone  as
previously explained. .

Speech-~coil Renewal :

It is not unlikely that the-speech-coil winding will
have been badly scratched and possibly - damaged
should the -pole-piece have been out of truth. Re-
winding will then be called for. -This is not an easy
operation, although it is mot particularly difficult for
one with deft fingers. The work can usually be done
without rémoving the cone from its frame,

First carefully count the number of turns arnd make
a mental note of the method adopted for anchoring the
ends of the winding. .Then obtain a few feet of enamelled
wire ‘of similar gauge to that originally employed and
wind on the same number of turns as before. In doing
this, the wire should be kept just taut, but should not
‘be stretched for fear of buckling the former; this can
be avoided by fitting a. wooden rod inside thc speech-
coil former. It will probably be considered wise to
apply a coat of very thin shellac varnish to the new
winding to prevent movement and vibration. Finally,
the ends should be carefully soldered to the tags attached
to the cone.

Re-winding the Field

In the event of the field coil of an energised moving-
coil speaker burning out, re-winding is got normally an
easy task. This is because the Wxndmrf will probably
have been partly melted, so that its removal is awlward.
Additionally, the msulatmv tape placed over it will .be
sticky. However,. prov1ded that care is exercised and
if the gauge and covering of the wiré is suitably noted
(use a micrometer or wire gauge to find the diameter
of the wire), re-winding can be done by putting on wire
of the same kind as the original and 51mp15 filling the
bobbin. If space permits, p]ace a single layer of o:led
silk or empire cloth after every few layers of the winding.
An indication of whether or not there is sufficient space
for this can be obtained by noting vshcth«.r or not.such
insulation was used originally.

The re-winding may be simplified if a lathe is avail-
able by removing the cone frame and mounting the
pot "in the lathe. Keep the winding as uniform as
possible in order to get on the sathe number of turns
as before and to prevent vibration of the new winding.

The Transiormer

A faulty specch-coil transformer cannot easily be
repaired except by one who has had experience of this
kind of work and who has a lathe or other machine for
rotating the spool while the wire is fed on. It will, of
course, be desirgble to remove the clamps and core
stampings in order to mount the spool for re-winding.

When the transformer cannot be re-wound for any
reason, and a replacement is not available, it is some-
times possible to make usc of an old microphone trans-
former. In that casc the primary would be used as
secondary, and the secondary as the primacy. Although
the primary is of fairly low resistance it will probably
not be low enough for the present purpose. If it is used
it will normally be found that sound output from the

B
2
¢

The Gosdman infinite baffle type of speaker incorporating e
unique ceniring system.

speaker is low due to the losses involved in the trans-
former ‘‘ secondary.” But if this winding can be removed
and replaced by about.one-third as many turn; of heavier-
gauge wire, a fairly satisfactory component may result.
It is best to experiment with different numbers of turns
in order to find that which is most suitable,

It should be understood. that the original sccondary
winding, now used as primary, wil¥ probably be wound
W1th very fine wire and will not be suitable for connec-
tion in the anode circuit of the output valve of a mains
set—or p0551bly even of a battery sef. In that case,.
choke-capacity output coupling may be desirable.
If two speahers are 1n use, the tramformor primary
winding of the “‘ good *’ one may be used as the output
choke for feeding the other.

Radm Engmeers Vest Pocket Bogk

3/6, or 3/9 by post, from
GEORGE NEWNES LTD., Tower House,
Southanipton Street, Strand London W.C.2.
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AN AC. TWO-VALVER

HIS is a two-valver for all the usual short-wave
channels, working entirely from its self-contained
mains power pack—suitable for all A.C. supplies

from 200 to 250 volts, and frequencies from 40 to 100
cycles. : .

It is a detector and pentode combination (see Fig. 1),
the third valve being a full-wave rectifier for the mains
supply of high tension. The detector valve comes under
the heading of “ high slope,” which nreans that it has a
very good amplification factor for a medium impedance.
The factor is 40—and in practice this means a very
sensiigve valve. .

Then the pentode output valve has an amplification
factor of roo, which again helps to strengthen the
weakest of input signals. Altogether, this two-valve
combination, with jts robust power from the mains,
gives great amplification

There are two windings for each ccil unit. These
are entirely separate, making four“tonnections in all
No. 1 goes to the grid of the valve, No. 2 to earth.
That is for the tuning coil. Ne. 3 goes to the .moving
plates of the reaction condenser and No. 4 to the
anode of the valve. That is the reaction winding, of
course. 3

Now for the actual construction. You want three
pieces of ebonite tubing, 3in. long and r}in. diameter,
this including the ribs, You will want twelve Clix
valve pins with three nuts for each pin. For the com-
plete set of coils dbout 6ft. of No. 20 gauge round
tinned-copper wire and 8ft. of No. 20 gauge enamelled
wire will-be needed. The tinned-copper wire is needed
for the smallest and middle-sized coils, the enamelled for
the largest coils. .
Order of Construction

The order of coristruc-

fo the faintest whispers
from the world at large.

The Power Supply

" Thig  incorporates a
mains transformer hav-
ing a normal output of

Many requests are now being received for the con-

structional details and blueprint—A.W. 453-—of this

efficient S.W. set. The blueprint is still available, but

ag the article is ouf of print we give below all the
i eseential information. )

tion is.simple. Drill first
the ebonite former to take
the pins, which should fit
tightly. Then;with.pliers
and a vice, stretch some
of the wire until it gives,
when it will be.ready for

S TTSPINP PRI

250-0-250 volts from its
H.T. secondary winding, .
and 2-0-2 volts at T amp. and 2-0-2 volts at z amps
from the two L.T. windings. )

Smoothing is a very great point about a short-wave
mains sef. -But it is not a difficult. business, especially
with modern components. Two electrolytic condensers
are used for the capacity part of the smoothing. In
conjunction with these is a specially Jow-resistance choke
of high inductance. There are 12 mfd. of capacity with
this choke—nore than enocugh to ensure absolute
silence.

Silence, until the.oscillation point, anyway. Then there
comes.into the picture a thing called modulation—which
can be cured with two .o1 mfd. fixed condensers across
the anodes of the mains rectifying valve. These have
therefore been included in the circuit.

The smoothiiig in this set is so complete that you can
hear absolutely no sign of hum unless the set is actually
oscillating.  As you will never be listening with the set -
in this condition, the slight hum that comes up then
does not miatter.

winding on the former,

Dealing with the smallest coil, start at the first pin
‘and wind on as tightly as possiblie three turns, finishing
off at pin two. Start again at pin three with three niore
turns, finishing off at what will be pin four:

The middle coil is wound in the same way, except
that between pins one and two there are eight turns,
and between three and four there are five turns. :

Now we come to the largest of the short-wave coils,
wound ‘with-the No. 20 gauge enamelled wire. There is
no spacing between the -turns, the coil being wound
simple solenoid fashion. You need 23 turns between
pins one and two, and 10 turns between three and fdur.

Don’t forget- when -anchoring the ends of this wire
that the enamel must .be scraped off, otherwise there
will be no pin contact.

The base for the coils is quite easily made from a
strip.of ebonite and two supports, as shown by the sketch.
The sockets are spaced exactly the same distances as the
pins in the coils, of course.  You will notice that the
rcaction winding pins

So much for the ‘ R 8m#/ are closer togetl
= g " S gether
power supply. The %3 2 o ik 2500 then the tunir?g.coil
set itself is designed [ ; 30, Pins. This avoids the
to take advauntage of : 200« Possibility of wrongly
home - made short- ] . inserting: the com-
wave coils, which are | plete coil unit in the
made as follows. (See 'Fmﬁ base.
Fig. 2.) e The three coils
A set of three coils g tune easily over all
is needed, the small- imid 1y the useful wave-
est coil tuning from L RN bands on  short
about 12 up -to 28.5 . -waves, with the
metres. Although woMLQ wavelengths overlop-
this coil goes up to ping in such” a way
25 metres it is not ACMars -that vou can always
intended that you be ‘sure of -a high

should- tune in .253-
metre signals on that
coil.

The -second-sized
coil does that. It tunes from 19 to 59 metres, and thus
gives you the 25-metre signdls with a high inductance-
to-capacity ratio—signal strength will, therefore, be
good.

The third-sized coil tunes from 355 to 175 metres,
and is quite suitable for reception of 16o-metre band
signals. . )

All these ranges assume a .conz3 mifd. tuning con-
denser with a reasonably low minimum capacity—and a
similar value of condenser for reaction.

Fig, 1.—~Component galues and circuit details are given in this theorefical
iagram of the set. .

inductance - to -capa-

city ratio for the

‘most used wave-
- bands.

Serial Aerial Condensers .

Many persist in using a longish aerisl. For such
readers, we have included a specially small input
condenser so that, even with the longest aerial, the set
will still be able to muster up a good oscillation. There
are actually two series aerial condensers, the ‘smaller
being of only .oooo1z mfd. and the larger the usual
.0ooor mfd. With the average 45 to 6oit, aerial the
larger condenser connection is advisable. - ’

For detection, we have employed the usual leaky-grid
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system, but note that the grid-leak itself, which is of
3 megohms, goes direct to the chassis or. earth.

We come now to the very important guesticn of anode
by-passing—an aspect of short-wave technique “often
sadly overlooked. If you will-glance at the circuif, you
will see that we have used the usual anode H.F. cholke—
actmlly itis a spemal short-wave one—but with it there
are associated two by-pass condensers.

Both have the same value—.0003 mid., these going
to earth from each side of the cheke.
high-frequency by-passing is complete—and nc high-
frequency will trickle ‘through into the low-hequency
section to introduce hand-capacity effects when you
want to wear phones.

It i3 much more scientific to eliminate the high-
frequency as soon as its job is over—rather than' to Tet
it wander about in the low- frequemcy side and then by-
'pass it at the phones.

‘The low-frequency coupling for the pentode output
valve_is perfectly standard. There is the usual de-
couphnv ciréuit in the primary winding, of course. This
consists here of 'a 30,000 ohms. resistor and & 2z mfd.
fi condenser. Rather essential, all this, as the set is
ing from tha mains,

Ghoke—ﬁltnr Bystem

The pentode circuit, too, is perfect}y standarq.
Perhaps It 1s worth nohnw that there. is a 50 mfd.
electrolk tlc across the .Jutom"nc bias resistance—thus
ensuring’ ‘complete stability of operatipn., The 350 ohmns
résistor in the cathode lead: ‘prévides the correct
‘working bias for ‘the specified valve—this being derived
‘from the main ‘high-ténsion supplv' in the usual way.
Tu the anode circait of the ‘pentode there-are one or two
very* impertant points to note. Tor-one tbing, you will
stethat & choke-filter system is included to isolate the
phones -or loudspeaker wmdly from the mains high-

LIST OF COMPONENTS

One aluminium ‘chassis, 12in. by 9in. by 3m

One HL.F, choke, type short-wave,

One L.F. choke, type 25H at 60mA.

One L.F. choke, type 25H at 40 mA.

One set. of home-made coils, as described.

-One fixed condenser, :000012 mfd,, type CM2 (Bulgin).

O‘;\e fixed condenser, .0001 mid. type tubular (Dubilier).

One fixed condenser, .0002 mfd. type tubular (Dubilier).

“Two fixed condensers, .0003 mfd. type tubular (Dubilier).

' Three fixed condensers, .00 mfd. type tubular (Dubilier),

Two fixed condensers, 2 mfd. type BB {(Dubilier or T.C.C.).

One fixed condenser, 1 mfd. type BB (Dubilier or T.C.C.)+

One-fixed condenser, 4 mfd. type electrolysic, 500 volt
{Dubilier or T.C.C.).

One fixed condeuser, 8 mfd fybe cle;trolytlc, 500 volt
‘{Dubilier or T.C.C

One fixed condenser, 50 mfd.r tvpz electroiyt.c, 50 voit
(Dubilier).

One variable condenser, .0002 £d. short -wave (J.B.}.

One variahle condenser, .00025 mfd Popular Log (J.B.).

One full-vision dual-fatio slow- mot(on dial, type Arcuate

.B.

One 4—pn chassis-mounting wﬂveholuer (Clix).

One 5-pin chassis‘mounting valveholder (Clix).

One 7- pm chassis-mounting valveholder {Clix).

One strip, marked L.S.+ and 8. — (Chx)

One strip marked Al, A2 and E’ (Clix

Four plugs, marked, Aerial, Earth, LS +,

_' type 16.

"One’ fixed resxstor, 350 ohm (Eﬂe)

Two - fixed tesistors; 5,000 ohm (Erie).

i 'One fixed resistor, 30,000 ohm (Erie).

One fixed . resisior, 3 megohm ‘(EBrie).

Connecting wire and sleeving.

Four dozen <in. 6B.A. bolts and nuts,.

14yds.-twin flexible lead.

One doubl&pole ‘on-off switch, type S104.(Bul gin).

Oge single-pole on:off switch, type $102 (Bulgin}.’

~ One L.F. transformer, 1:3.5 ratio, type Niclet (Varleyh

One mains _transformer .with windings 250-0-250 volts,
60 mA ; 2.0.2 volts, 1 ampere 3 2-0-2 volis, 2 ampetes.

Che permanent magnet loudspeaker (W.B.).

¥ 'One MHL4 met, valve (Ostam).

One MPT4 valve (Ostam):

One U10 valve (Ostam).

L.8.— (Clix),

In this way, the

tension current. A choke takes the place of the phones
or loudspeaker winding, and the® A.C. speech currents
pass to the desired winding through a 2z mfd. condenser
that effectively prevehts the passage of the direct
current.

If you"are going to use headphones, this filter is
absolutely essential unless you want to risk a nasty
shock. Even witb the filter, you may possibly notice a
slight tingling when yoi touch one of the leads—this
being quite h’lrmless though—the A.C. currenis repre-
senting the actual signal.

Secondly, across the loudspeaker terminals—or
virtually so—is what we are pleased to refer to as a
static suppressor. Actually, this is our old friend, the

Fig. Z——Re}ﬂrenre 10 this
n{tu'tram will provide al!
the details for the con
struction of thz coils and
. holder.

highi-note cutter—a 5,000-
ohm resistor in series
with a .or mfd. fixed con-
denser.” In series with .

these two components is a little on-off switch, so ‘that
the eflect of the high-note cutter can be brought in as

required by conditions.

When sfatw is.bad, you will want to cut down the
background.as much as possible—and this you can d¢
by switching in the high-note cutter. Most of the nofse
is at high trequencies and an apvrecnbie easing of the
torments -of statxc—-—especmlly on phones——u:m be noticed

-when the device is in circuif.

Under good conditions you will want to make the
most of the pentode, incisive quality—snd then is the time
to switch out ‘the high-ncte cutter’ enabling “theé
pentode to reproduce =D<,ech with clarity, and music
with great briiliance.

There is really nothing more to say about the cu’crut
except that it is a sound piece of engineering that will
give no trouble when interpreted as a metal-chassis set.

All-meial Chassis

" Which brings us to ohe or two points about cxisting
conditions “and shortage of material. Sheef metal, in
partiedlar aluminium, should not now be used for
chassis construction. It is needed for vital war work;
therefore the constructor is advised to make do with
an old -discarded metal chassis, or one of the many so-
often offered by advertisers in PracTicaL WIRELESS,

Oné must not be too particular these days about the
final finish of a set; the main con:.lderat;on is efficiency
rather than appearance.
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DC. Mains

Apparatus

Some Facts About D.C. Supplies Not Always Considered, Together With Details of
H.T. Eliminators and LT. Chargers :

LTHOUGH it is generally acknowledged that con-
structors who have A.C. electricity supplies at
their disposal are more fortunate than those

who have D.C., the actual positiod is not so one-sided
as this statement tends to indicate.

Both forms of supply have their advantages and dis-
advantages; with cerfaiu circuits and apparatus, A.C.
does become a necessity, but this does not imply, that—
so far as the radio enthusiast is concerned-—the utility
value of D.C. is so low as to render it of little use.

During the early days of mains-operated receivers,
75 per cent. of them were designed for. A.C.; and the
remaining 25 per cent: for D.C. supplies. The “ univer-
sal’ or A.C./D.C. set as we know it to-day was not then
in production in this country. A These figures did not,
however, tepresent the ratio of-A.C. to D.C. supplies,
but rather were they indicative of the policy adopted
by the set manufacturers, and the .number of people
who, having D.C. mains, and, possibly, a poor opinion
of the performance of the restricted -choice of -D.C.
sets, retained in use their battery-operated sets. Since
those days a-great number of D.C. districts have been
switched over to A.C., yet in spite of the extensive
change-over programme which was in full §wing prior
to the start of the war, there are a surprising number
of commercial electricity undertakings still generating
direct current,

The majority of constructors on D.C. appear to have
developec” a kind of radio inferiority complex; they
adopt the attitude of “ Well—what can one do on a
D.C. supply ? ’ They infer that it is impossible to make
a set or amplifier capable of doing all that
an A.C. model would. The fact that they
have to hand a source of direct current
between 200. and 230 volts, without any
thought or trouble of providing rectifying
equipment, ‘does not’ seem to enter .into
their view of the position.

Variation of Voltage
The chief difference bétween A.C. and
D.C. supplies, when considering them in the

print designs publiched in Pracricar WIreLEss. If
the set is to be used solely on D.C. mains, the rectifier
portion can be omitted, provided that the filament
circuit is corrected and the positive side of the -D.C.
supply.taken direct to the rectifier side of the smoothing
circuit. At the present time, however, there is a greater
demand from constructars for H.T. -eliminator and L.T.
charging equipment for operation off D.C. supplies,
than for sets, the obvious reason being the lack of H.T.
batteries; the posscssion of a good. battery receiver
and the difficulty of obtaining new components for set
building.

An H.T. eliminator is not a difficult piece of apparatus
to make, and all the components can be obtained from
the majority of. dealeis in surplus. radio material who
advertise in PracricstL ‘WirgrLEgss. The: simplicity
of the fundamental circuit can be appreciated by, refer-
ence to the theoretical-diagram shown by Tig. 1, which
is that of a circuit suitable for the average three cr four
valve set having a total anode current consumption

. of, say, 20 mA.s, and #not having in the output stage a
Class B or Q.P.P. valve. Assuming that the voltage of
the supply is 200 volts, the valuc of the resistors as

“shown on the diagram will be satisfactory for a normal
receiver. If other supply voltages have to be used, or
if the anode current consumption of the set is below or
greater than 20 mA.s, the resistor values will have to
be adjusted to suit the prevailing conditions. This
is not a difficult matter if the simple formula

light of radio construction, is that the
former can have its voltage increased or
decreased by means of a simple transformer.
With D.C. such variation of the imitial
voltage is not so simple ; a decrease can be .
obtained by the inclusion of resistance’in the circuit,
but, to secure an increase, it is necessary to use more
complicated and costly apparatus than for A.C., this
usually taking the form of rotary convertors qr vibra-
tory rectifiers, and, so far as the average constructoris
concerned, the former is generally out of hisreach owing
to cost. R

Examining the problem of restricted voltage from D.C,
supplies, the point so often put forward by those having
to use them, one should not overloolk the fact that quite

a large proportion of A.C. sets utilise a rectifier having,

an output of 250 volts (unsmoothed) at 6o mA.s. Such

sets are capable of satisfving most domestic require-.

ments, therefore there seems to be little in the restricted
voltage argument.  Again, ome.must take into account
the great progress made in thé design of the “ univer-
sal”” types of set; the majority of these—and the types
available range from three-valve straight to multi-valve
superbet circuits—are fully capable of putting up a
very-good show, as regards both quality and range.

Utitising the Supply | .
During normal times it is not ‘a diffieult ‘matter to
construct an efficient A.C./D.C. set from one of the blue-

R= 7 X 1,000 is remembered and applied. R equals
(L FChoke -
e 35000 Power 150y at I0m.As
OO0 0 Med Power 2OY at &5m.As
. A Low Power SJO i at 5m As
7000, ’ ; ) ‘
e = — 2. SG Veradle
At Smid, , \_
4mid. l ﬂ l =
L T | e
2mid ea Amic $8-O1

mid

" Fig. 1.‘—-bAn H.T. eliminator for D.C. mains. The valves shown are suitable when
the unit is to be used with a ? or 4 valve receiver off 200-220 volts D.C. supplics.

the -value of the resistor, E the value of the voltage 1o
be dropped, and 1 the current—in milliamps—fowing
in the part of the circuit under consideration. For
an example, assune that the smoothing choke has a
resistance value of 700 ohms and that the current is
20 mA s, then we must first determine the voltage which
will be dropped across the choke. Re-arranging the

above formula we get E=1~§—R; substituting actual
p

20 X 700
. 1,000
Thus, instead of having 200 volts after the smoothing
cu‘lcmt, the value would be 200—z4, which equals 186
volts. ~

If, therefore, the power or pentode valve in the
output stage.only needs 150 volts at 10 mA.s, the

values ; E= =14 vols.

resistor required. to drop 186—I50 volts equals
186—150 : 36,000
iy X 1,000= "2 — =3,600 ohms, say, 3,500 ohms,

The value selected for the poténtiometer, which
-provides a varjable control for the screening-grid voltage
‘of an"H.F.'S.G. for pentode valve, will be suitable for
practically-all supply couditions. If a potentiometer is
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not to hand, two fixed resistors connected in series could
be used, the junction betwéen them being the point
from which the screen, voltage is taken. The values
would be 50,000 ohms for the top component and
40,000 ohms for the lower.

Poinis to be Observed

It must be remembered that one side of the suppiy

mains is earthed. To prevent the possibility of short-
circuits, it is, therefore, absolutely essemtial for the
earth connection on the receiver—which is usually
common with the H.T. negative sidé of the circuit—to
be taken to earth through a reliable fixed condenser and
siot-divect fo earth. It-is for this reason that an earth
terminal point isshowin on the diagram of the eliminator
circuit. The lead from the earth should be taken off
the set and connected to the E point on the eliminator.
* Itis also advisable to include d small variable or fixed
condenser in series with thé aerial lead-in, this being to
prevent a short-circuit via the aerial coil if the aerial
should break adrift and touch the ground, and to prevent
the possibility of skocks to anyone who might touch the
aerial during adjusting or cleaning operations.

For the smopthing condensers, those of the paper
dielectric type are perhaps the best, as these are unaffected
by incorrect connections as rcgards polarity. Electro-
ytic'condensers are smaller and could be used,sbut with
these harm wiil be caused to them if, by mischance, the
mains plug is inserted the wrong way round and the

polarity reversed. i i

L.T. Charger . o]

The circuit shown by Fig. 2 is that which can be used
when it is desired to charge L.T. -accumulators from
‘D.C. mains.

The charging current is regulated or determined by the
wattage of the lamp and this should be selected ‘to suit
the type of accumulator under charge. On a 200-volt
supply, a roo-watt lamp would pass, approximately,
0.5 amp., a 6o-watter ‘would pass o.3 amp. If a
greater charging current is required, :the lamps can be
connected in series-parallel, as showh by the broken
lines, two lamps approximately doubling the current
passcd by one, and so on. For the average radio
accumulator, it is usually sufficient to trickle-charge, or,
in other words, apply a low charging current of, say,
0.25-amp. for a period slightly longer than that during
which the set is in use. If carbon filament lamps can
be .obtained, they provide better regulation and- are
recommended in preference to the modern types. It
will be found that they—thc carbon filament lamps—
are not rated by wattage but by candle-power, and as
an approximate guide.an 8 candle-power lamp will pass
.I amp., a I6 c.p. .2 amp. and a 32 ¢.p. .5 amp., these
figures being for a 210-220-volt supply.

Safety Precautions

A - double-pole switch should always be .used for
controlling the -mains circuit.  The charging equipment
should be located in a room or shed having a dry wooden
floor, to prevent the possibility of shock to the operator
if he should touch one side of the accumulator—when it
is"on charge—and complete a circuit to earth via his
body. On no account should any connections be made
or broken without first switching off the mains. With
the D.C. operated apparatus described, it is essential
for the positive and negative lines of the supply to he

Mains lead

H =.

4 S
Orn> AW * -
Y Fuse }j -
DCMains amP  Accurmulator
é‘:-}-—o\ — +:)

Fig. 2—A standard L.T. charging circuit and layout suiiable for
use with D.C. mains, The double-pole on-off switch is essential.
determined and marked, and once this has been done,
care must be taken to see that the connections are
always made to the correct poles, i.e., positive and

negative.

To find which is the positive line, the following pro-
cedure can be followed. Into a glass or earthenware
vessel, a large jamjar or basin will do, pour a solution
of common salt and water. From the mains plug take
two wires, and connect in series with one of them a lamp
having the"same voltage rating as the mains. Now
insert the free bare ends of the wires in the salt solution,
keeping them some little distance apart. From one of
the ends, a cloud of minute bubbles will be produced, and

" this will indicate that that wire is the negative pole of

tbe supply. = Tracing this wire back to the mains plug,
the latter should then be marked accordingly.

Books Received

RADIO RECEIVER CIRCUITS HANDBCOOK. By E. M.
Squire. Published by.Sir Isaac Pitman and Sons, Ltd.
104 pages. Price 5s. net.
WRITTEN for the practical radio man, this book
presents a summary of the general theory of the
most important and commonly used circuits in modern
radio receivers. Notes are given on the best methods of
‘operating the circuits described, and on the faults likely
to develop if the wrong operating conditions, or com-
ponents, are employed. 2 >
THERMIONIC VALVE CIRCUITS, By E. Williams,
AM.1E.E. Published by Sir Isaac-Pitman and Sons,
Itd. 174 pages. Price 12s. 6d. net.
THIS book, which deals with the theory of the opera-
tion and design of thermionic valve circuits, is
based on a lecture course in Electrical Engincering given
by the author in the University of Durham. The book,
which assumes a Lknowledge of alternating current
theory and mathematics, should prove particularly
suitable for students at upiversities, techmical colleges,

and electrical engineers trained in the days before the
development of the thermionic wvalve.

RADIO HANDBOOK SUPPLEMENT, DBy the Incor-
porated Radio Society of Great Dritain. 141 pages.
ice 2s.
THIS book has been produced to bridge the ‘gap
between the curreat edition of “The Amateur
Radio Handbook ' and a future third edition, which
cannot be- prepared in the present circumstances.. It
consists of nine chapters covering Fundamentals, Radio
Mathematics, Circuit Mathematics, The Cathode Ray
Oscillograph, Direction Finding, etc,, A Service
Operator’s Vade Mecum, Emergency Operation of
Radio.Equipment, and Data and Formula,

WIRELESS, AND HOW IT WORKS. Edited by Arthur
Elton. Published by Longmans, Green and Co. 56 pages.
Price 1s. net. .
THIS useful- handbook, which is intended as a first
& book for the services, explains the why and wherefor
of radio in a simple and interesting manner. No detailed
descriptions of sets or mathematical formule are in-
cluded, and the text is illustrated by diagrams. )
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Manual Volume Controls

Practical Details of the Various Systems of Volume Control, with Some Notes Regarding the Choice
of the Most Suitable Arrangement for Different Requirements

OLUME control by manual means is often con-
sidered to be such a simple matter that little
thought is given to the possibility of one system

being more suitable than another for certain circuits.
It is possible to vary the volume in almost any part of
a receiver circuit by means of a potentiometer, suitably
wired. Thus, the potentiometer ¢ould be used to vary
the input from the aerial to the first tuning circuit, the
degree ‘of amplification provided by ‘the H.F. amplifier,
the input to the L.F. amplificr, or the input to the
loudspeaker.

L.F. Input ‘
Each of these control points offers certain advantages,

and it is often a good - plan to apply a control at two of

the points inentioned. Now that automatic ‘volume

control is- extensively used for varying the gain of the
H.F. or I.F. amplifier, and sometiines of the frequency-
changer of a superhet, the only other control need be
in the L.F. portion of tlie set. The arraﬂgementlshown
n this

in Fig. r is'widely used and is very satisfactory.

correction effect ; in the ordinary way reproduction has a
tendency to become somewhat  thin ”’ as the volume is
backed off. - .

Fig. 2 shows a system which corresponds to that
indicated by full lines in Fig. x. This applies to a
resistance-capacity-coupled stage, however, A potentio-
meter replaces the usual grid leak, and the voltage
applied across this by the preceding valve is “.tapped
off ’ as required. An additicnal resistor of 10,000 chms
is also shown in Fig. 2, this being a grid-stopper resistor
for preventing the leakage of H.F. voltages into the
L.F. amplifier. This rcsistor is optional ‘in the circuits
of both Figs. 1 and 2, but would normall$ be included
in a short-wave receiver as a matter of course, .~ .

The form of control shown in Fig. 2 is that most
often employed in a superhet with a diode second
detector. In that case the potentiometer simply replaces
the normal- load resistor. Its value would usually be
.5 megohm, but the valve makers’ instructions should be
followed, using the same value as that stipulated for the
load resistor. An indircctly-heated L.F. valve is shown

AAAAAAA.

’ HTA
R

25
=I-OMn

AAAAAAA
VMWVWWVWY

Fig, 1.— Two methods of L.F, volume !

control. That shown in-full lines is

often better than that indicated by
broken lines,

casc a potentiometer of about:.z5 megohm is wired
across the secondary winding of the first L.F. transformer,
the slider being connected to the grid of the first L.F.
valve. . By this means the whole or any fraction of the
total audio-frequency voltage developed across the
secondary winding may be applied to the icllowing
valve,

- When the L.F. amplifier has a very high gain, this .

form of volume control may remove any slight tendency
towards L.F, oscillation. This is partly due to the
“Joading » ¢ffect of the potentiometer resistance on the
and partly because of the
permissible reduction’ in input to the amplifier. One
minor objection is that variation of volume by this means
may have a tendency to affect the tone of réproduction,
because of the varying resistance in the grid circuit

as the potentiometer slider is moved. That tendency
can be reduced by connecting a fixed condenser of
about 005 mfd, between the slider and the upper
end of the potentiometer.

Variable Shunt Resistor

resistor is also shown.

HT-— Fig. 3—A method of

3 B i L.F volume  control

Fig.'2.—A form of volume control similar to that shown which can  someiimes
in Fig. I, but for an R.C.C. stage. A grid stopper be used conveniently *

with a microphone.

in Fig. 2, but the connections would be the same when
using a battery valve, with the exception that the lower
end of the volume-control potentiometer would be
connected to G.B.—, as in Fig. 1, instead of to the earth
line. - ) -
Microphone Yolume Control

When using a microphone or pick-up the method of
volume control shown in full lines in Fig. 1 could well
be used ; the pick-up would actually take the place of
the L.F. transformer indicated, since a tsansformer is
not normally used in conjunction with a pick-up.
Another method of volume con-
trol, with a carbon microphone
is ‘that illustrated in Fig. 3.

v HT+

An alternative method of control is shown in
broken lines in- Fig. x. Here it will be seen that
a variable resistor is wired in parallel with the
primary winding of the L.F. transformer. It would
appear that this arrangement would be very unsatis- £
factory, due to the alteration in effective anode load

resistance on the valve preceding the transformer—
usually the detector. This is not necessarily so in
practice, and the control often gives a slight tone-

=
A LT
4 o = O T Ot Fig. S-~Input H.F.
Fig. 4—H.F:- control by varying the volume control by
voltage on the screening grid of an means of a differential

G. valve. condenser. .
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Here it will be seen that the output from the micro-
phone is varied by inclading a varialle resistor between
the microphone batlery and the nnmopbone itself, This
serves 10 vary the energising current. The approximate
value of the variable Tesistor indic'lted is suitable for

the average carbon microphone, which has a resistance
Cd

I the resistance varied
appréciably  from
this figure, the

in gthe region” of so- ohms,

Fis, 6— Vanablc it value of the re-
volume control. which sistor should be
may be fitted on the modified propor-
set or al ‘a remote tiomatelv.

CEi One small prac-
tical advantage of
this arrangement
is that it is often
easier to obtain a
“quiet’ variable

. ‘l resistor rated at,
> — say, I00 ohms
-//T/J/C/ Ve than it is to buy

one of a quarter-
megohin  or so.
The  volume-con-
trol resistors used
in the circuits in
Figs. ¥ and 2
O should be of high-

grade construction
i i Géff if they are to be
B silent in action.

/Q000n

e
.’\

i { 500000 Gp
% - §.G. Control
‘3 j An  old and
j fairly atmfactorv

method of controlling volume in the H.F. amplifier is by
varving the voltage dppll(‘d to the screening grid of the
first tetrode or: pentode.  The appropriate connections
are shown in Fig. 4. Observe that when this arrange-
ment is used it is necessary to have a three-point on-off
— circuit is broken when the sct
is switched off. If this circuit were not broken the H.T.
battery would be constantly, if slowly, discharging
through the potentiometer. There are various technical
objcctions to this form of H.F. volume control, but none
of them is very serious when the set is not of the * high-
quality 7 type. One uscful point is that reduction in the
potentiometer setting sharpens the tuning,

Aerial Input Variation

The wvolume-control system illustrated in Fig. 5 is
in many respects plder able to that-just deseribed.” Tt
has no effect on reproduction, and adjustment does not
affect the accurate tuning of the sct. But unless the
differential condenser - is pTO\ldL‘d with an_extension
spindle there is a danger of hand-capacity effects being
troublesome. It will be seen that inpuf to the sct is

increased as the
HT+

40250 !

I3 ’ T

Fig. 7.~—Remate volume control for a
) M.C. speaker.

the condenser are
turned into closcr
mesh  with  that
set of fixed vanes
which is connected
to the upper end
of the tuning coil.
As the capacity
between these two
sets of vanes is re-
duced the capacity
bhetween the mov-.
ing v anes and the
other "set of fixed
‘vanes is increased.
As a result, the
total capacity be-
twéen. agerial and
- main-

A ARAA AR
AAAAAAAA

tained constant for any particular setting of the tuning
condenser.

Remote Variable-mu Control

There is little doubt that the best form of H.F, volume
conirol is Ly the use of variable-rou valves. A cjrcuit
for this is giver in Fig. 6, wherc it is also-indicated that
the volume-vontrol potentiometer may be situated
reinotely from the set. This is because it is in a low-
potential part of theé'circuit, and also because the current
to be carried is quite negligible. Should the potcntiometer
be mounted within the set, and when the conirol is
effective on only a single Val\e it would not be necessary
to include the 10,000-0hm devouplm" resistor showa.
Lhis may be desirable with the remote control, however,
When it is use(l 1it should be placed close t0 the coil
terminal,

Graded Potentiometer f

The three leads to the volumne control cam be of
ordinary insulated flex, and may be twisted ‘together,
since any capacity Dbetween them cannot affcet the
operation., As with the potentiometers used in the
circuits of:Figs. 1, 2z and 4, the potentiometer here ahr.ald
be a good onc, and preferably of the * carbon-track’
type unless a redlly zood wire-wound one is available,
In all cases it is an ady antage to employ a * graded ”
potentiometer ; that is, one w vith which the variation in

, Tesistance over any “l\ en arc of slider movement is

progressively smallér toward: onc end. That end should
be connected to the “ maximum-volume ” end. When
the normal type of control is employed there is a tendenc v

S

Buit-in

¢ F ig. 8.— Another
Speaker . e

form of remoie

volume contral for

. an extension
sheaker.

Ex Speaker
}

10000~
100000
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AAAAAAAA
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£

v

for the uscful arc of the slider to be crowded towards
the * maximum ” end of the resistor., In other words,
a slight JT‘O\ement of the control kndb away from
the * maximum 7 position has a far greater effect than
lias a smuku movement at the other end of the range of

- movement.

Control With Extension Speakers

When using an cxtension loud-spedker, it is often
desirable to have a volume control ncar the speaker,
and suitable methods are shown in Figs. 7 and S.

In using the method illustrated in Fig. 7 it is necessary
to break the flexible cennection betsveen the secondary
winding of the transforner fitted on the speaker and
speech coil, and to insert a variable resistor. Since the
resistance of the speech coil is low it is necessary to use

only a low value of variable resistor.

The method of remote control shown in Fig. 8 is
vseful when the cxtension speaker is fed through a choke-
capacity output arrangement. Herc the potentiomcter
is in the primary circuit of the speaker transformer, The
valueé of the potentiometer should, to a certain non-
critical extent, be-governed by the optimum load of the
output valve. If it is between oene-and-a-half times -
to twice the value of the optimum load it should give
satisfactory control.



296

PRACTICAL WIRELESS

June, 1942

Practical Hints

rau

Novel Earnhones §
THE accompanying' sketch shows =

how I 'constructed simple light
earphones for use with a pocket
receiver. Connection to the carphone
is made by a plug and socket device

pay halt-a-guizes.

THAT DODGE OF YOURS!

Every Reader of  PRACTICAL WIRE-
LESS ? musi have originated some lifile
dodge which would interest other readers,
Why nét pass it on to us? We pay £1-10-0
for the best hint sabmitted, and for every
other item putlished on this - page we will
Tore that ides of yours

good results can be obtained with
it—War.. Nimmons (Belfast).

H.T. and L.T. Switching i

NO\VE that H.T. eliminators are
coming into their own again,

owing to the battery and mains-

! X

o Ear Prece "\
% 77 4

to account by sending it in to us addressed
to the Editor, ** PRACTICAL WIRELESS,"”
George Newnes, Lid.,, Tower Housz, South~
ampfon Btreet, Strand, W.C.2, Puot your
name and address on every item. Please
note that every notion -sent in must he
original. Mark envelopes}®* Practieal Hints,»
DO NOT enclose Queries with your kinis,

SPECIAL NOTICE
Al binés most be accompanied by the

Yo HT Circunt

valve shortage, nc doubt many ama-
teurs will be using these units in con-

coupon cut irom page i of cover. £3

which’ is glued to
tlhe centre of the
earphone cap.
Three small springs,

£ar Phone about {in. . long,

e o parts of an old

2 watch -spring, are

A simple plug-in_ attachment for ear-  8glued In notches
phones. cut inside the soc-

ket - piece.  The

connecting plug is made from a piece of 3in. dowel rod.
Connected to this plug by'a zin. length of }in. rubber
tubing is the wooden- branch piece, made from hard-
wood,. 3in. thick, and bored as shown in the sketch.
Glued Mto the sloping holes in this branch piece are
the ends of two 18in. lengths of lin. rubber tubing,
and in the other ends of the tubing small wooden
plugs are fixed, shaped to fit one’s own ear—R. G.
CrowTuER (Birmingham).

Short=wave Recepticn .
THERE must be many who, like myself, are forced
to do their short-wave listening on the top floor of
the house. This means that the ordinary down-lead no
longer applics, and.that the lead-in must be taken from
the top of the aerial. - It also implies a long earth lead!
T recommend thosc who are situated-dike myself to try
the aerial system shown in the sketch. It will be seen
that there are two “ aerials,” though one-of them is
really a counterpoise earth. These should be at opposite
sides cf the house if this can be managed, otherwise
they can be at the same side of the house but sloping
away from each
other.. Two insu-
lators at the - bot-
tom and a short
support at the top
are all that are re-
quired in the way
of fixtures, ~One
of the aerials is
connected to the
top end of the
aerial coil and the
other onc to the
bottom. Try also
the effect of join-
ing the bottom of
he aerial coil to
the bottom of the
grid coil. Beinga
vertical aeriad,
this arrangerent
picks up ecqually
well from all di-
rections, and some

~—Aerial

1

ELarth or
Counterporse

A novel method of crranging a short-
wave acrial,

! Circurt

junction = with a 4
two-way, double-
pole switch, for i
switching on the i
HT. and LT, J
together. : -

As is well known,

this dual switching,
whilst convenient,
in time affects
the cfficiency. of the valves, and possibly the decoupling -
condensers owing to peak voltages. Failing the
actual incorporation of a commercial delay switch,
I have found the following idea gets = over . the
rouble quite simply, and it will be found quite
convenient, This is theinclusion of an ordinary bell-type
push-switch, mounted quite close to the mains type
switch, and wiredl in parallel with the L.T. portion of the
latter. This bell-push is pressed first, and then the mains
switch snapped on, This lights the valve filaments a
fraction of a second before the H.T. comes on.” When
switching off there is, of course, no need to press the
bell-push. 1 have found it is quite easy to operate. this
con&‘)bination with one hand.—R. L. GRrRAPER*(Chelms-
ford).

An Improvised Buzzer

HE accompanying sketches show how I converted

an carphone into an improvised buzzer. The

earphone is of the type with two terminals at the back,
though it can be done with other types. The earpiece is °
removed, and adjustments made so that the diaphragm
makes good contact with the metal case.” The insulating
washer on one of the terminals is removed, and the nut
screwed bacle again, thus connecting the case to one of
the coil-ends. The adjuster for .the contact will be
understood from the sketch. The ecarphone is mounted
on two metal brackets, one battery lead going to the
other earphone terminal, the other to the contact. The
buzzer when adjusted correctly cmits a high-pitched
note suitable for morse.~—D. Brooks {(Woking).

An efficient arrangement of H.T. and
. switching.

Insulation removed from
_onetermnal =t -

Twe views of a simple buzzer made with an old earphone.
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Radw Lxammation Papers—7

Another Collection of “Test Yourself” Questions, with Suitable Replies
Prepared by The Experimenters ’

1.—Voltage Amplification
INCE a comparatively small change of input voltage
S on the grid produces the same change in anode
current as a much larger variation in anode voltage

induced voltage is added to the initial (falling) voltage
and therefore ténds to prevent the fall in voltage,

3.—Pick-up Faults

the effect of voltage amplification is produced.
if a change of 2 volts on -

the grid has the same
effect as a change of 20
volts on the anode, the
amplification, factor would
be 10. Actually, this is not
strictly correct, since the
amplification  factor is
determined at one point
on' the valve characteristic
and is worked out for a
very small change in anode
and grid voltage. This is
not of importance for our
present purpose, because
we are not necessarily
concerned with particular

Thus,

SPECIMEN QUESTIONS. )
1.—Explain_ briefly how wvoltage amplification 1s
provided by mmeans of a triode valve, .
2. —What is the -difference in weaning bekween the
terms ‘“ dnduction’ and *‘ inductance’ ?

3.—If 4 were found that the output from one gramo- -

phone pick-up was appreciably lower than that
from another, and of tuferior quality, on the
same teceiver, what faults would you suspect 7

4.—Draw a dingram of a rejector circuit used as a

wave-trap, and bricfly explain its function.
s5.—The amplification fuctor of a tetrode or pentode

is.considerably higher than that of a triode.” Why ?
6.—What 4s the “ Q™" of a'coil 2 Calculate the * Q" of

a coil having an induclance of 200 microhenries

Assuming that the two pick-ups are of similar type

and should give similar
outputs, the fault de-
scribed. in the question .
would probably be due to
sluggishness in the move-
ment of the iron armature
which carries the ncedle.
If the armature were
partially jammed it would
not movg freely and there-
fore output would be cut
down.  Similarly, there
would be less tendency for
the needle point to follow
accurately, the groove in
the record, and. distortion
would occur. The’ arma-

figures.
Using the approximation

and a resislance of 10 ohms at 600 kilocycles.

ture is normally posi-
tioned a short distance

given aboveit could be said

that when a voltage variation of 2 were applied to the
grid of the valve shown in Fig. 1 a variation of 20 would
appear across the anode load resistor shown., And since
the grid of the next valve is conmected to the anode
of the valve V.r.—through a grid condenser—and the
filament of the next valve is connected to the “ H.T.--”’
end of the resistor, through the H.T. supply, 20 volts
variation would be applied to the grid of the next
valve.

The voltage variation developed across the anode
load resistor is due to the change of current through the
resistor. And we know from Ohm’s Law that the voltage
across the resistor is proportional to the product of the
resistance in ohms and the current in amps.

2.—Induction and Inducfance” :

Induction refers to the current. or voltage induced
into one circuit from another. The term is generally
employed when two coils are placed’ adjacent to each
other o that the magnetic ficld created around one of
them is cut by the turns of the other,

Thus, in the case of a reaction and grid coil wound
side by side on the same former the-magnetic fields
created around both coils by the H.F. currents flowing
through them *interlock.”” If the: coils arc so con-
nected that they are in the correct sense—that s, so that
the fields tend to assist each other—voltages from the
reaction coil arc induced into the grid coil in such a
manner that they assist in the production of a stronger
field around the grid coil.

In the case of an aerial coil coupled to a grid ‘coil,
voltages from the aerial coil are induced into the grid
coil. Similarly, with an L.F. transformer, alternating
voltages in the primary winding are induced into- the
secondary winding. Because of this, the transformer
could be described as an indiiction coil.

Inductance is a termn applied:to a single coil or winding.
This has the property that if an increasing current is
passed through it the magnetic field built up around it
also tends to “ grow.” This field cuts across the turns
of the coil in snch a way that an opposing voltage is
induced into the coil. The effect of this is to slow down
the tendency for the magnetic field to grow. When the

. current through the coil tends to fall the magnetic
field similarly tends to be reduced. 1In that event the

L from the magnet poles
and is centred by means of two'soft rubber buffers, If
the rubber were perished, movement of the armature
would be restricted. Alternatively, the armature may be
allowed almost to touch the pole pieces with the results
that it could not move over a sufficiently great distance
and that it would touch the magnets at one end of each
backward-and-forward _oscillation. This would cause
distortion and “ rattling,” and also a reduction in output,

b OHTH
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Fig. 1.—This simplified diagram shows how voltage amplificati
is provided by the iriode marked V.1 ; the amplified signal uf)‘llt;‘;;
is frassed on to the grid-filament circyit of V.2,
_Weakened magnets could also result in reduced output,
whilst if the piek-ups were fitted with built-in volhume
controls the partial short-circuit of the volume-control
resistance element in one would result in a reduced input
to the amplifier. i
4.—Rejector Circuit
A rejector circuit is shown in Fig. 2, where it can be
seen to consist of a coil and tuning condenser in parallel,
the two being wired in serics with the aerial ledd. This
tuned circuit in series with the aerial acts as a wave-trap,
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because it can be made to *
certain frequency.

This is explained by the fact that a parallel-tuned
circuit offers an infinite impedance at its resonant
frequency (the frequency to which it is tuned). Thus,
suppose it were desired to prevent interference from a
transmission on 1,000 ke/s it would be necessary to tune
the rejector citcuit to this frequency. It would then

reject”’ a transmission on a

prevent the passage into the recciver of transmissions on *

that frequency. Provided that the circuit were highly
efficient, however, it would have little effect on other
frequencws even those fairly close to 1,000 kc/s. In
other Words, the rejector circuit should have a “ peaky’
response curve,

Although the question does not call for it, it may be
well to consider also an acceptor circuit, which can also
be used as a wave-trap. This also is shown in Fig. 2, and
ean be seen to consist of a series-tuned circuit placed in
parallel with- the input circuit.

A series-tuned ‘circuit offers negligible impedance to
signals at its resomant frequency, but has a high
impedance at other frequencies.. Thus, if tuned to the

- frequency of the unwanted transmission it by-passes it
to earth, and so prevents it trom atfecting the input
circuit.

In both cases the receiver is tuned as accurately as

possible to the unwanted transmission, and then the
wave-trap is tuned until that transmission becomes
inaudible or as weak as it can be made. Desired trans-
missions can then be tuned-in in the normal manner,
free from interferepce. -

5.—Screen-grid Amplification Factor )

In a screen-grid or pentode valve the screening-grid is
placed between the control grid and the anode, and is
maintained at a fairly high p051t1ve potential. Being
closer to the control grxd/ than is the anode it has a greater
effect on the cathode-anode electron flow than has the
anode.

And since the screening-grid is maintained at a
constant potential, greater changes in anode voltage are
required to produce sirnilar changes in anode current
than would be the case if the screening-grid were not
used—as in a triode. Anode unpcdonce is equal to the
ratio of a small change in anode voltage to a small
change in anode current It will be seen, therefo1e that
the anode 1mpedance of a screen- ~r1d valve is very
high.

Now the amphﬁratwn factor is equal to the product of
the mutual conductance and the anode 1mpodance
Since the anode impedance of a tetrode or pentode is
high, it follows that the amplification factor also must be

- high.

It should be mentioned that the amplification factor
depends, to a large extent, upon the screen voltage, but
is higher than that of a triode When this voltage is

anywhere within the working range as stated by the
malkers.

6.—The *¢ Q ** of a Coil
The “ Q" factor is an 1nd10at10n of the efficiency or
‘goodness”’ of a .coil. It is the ratio between the
reactance and resxstauce of the coil, the resistance being
that' at H.F., and mdudlng all los&.es and not the D. C
resistance, whlch is relatively ummportant Since
reactance increases with frequency (it is equal to 2= f
times the-inductance, where = is the usual 3.14 and { xs
the frequency in c/s) it would appear that the * Q"
factor must vary with frequency. This is not necessarily
so in practice, however, because the H.F. resistance also
increases with fuquency
Expressing the above statement in the form of a
* Taking the figures

_2wnfL
Q=g

given in the question, we can work out the answer as
follows :

simple formula we have:

02X 314X 600,000 X 200X 106
Q Tou

Rejector
Wavetrap

N
Acceptor
A4 Wa%ap

—

Vi 5

Fig. 2—An acceptor circuit wave-1rap is shown on the lcft, and a -

rejector circuit wave-frap on the vight. In both cases the wave-frap
is shown in heavy lines.

The reason for multiplyving zoo (microhenries) by 10
to the minus 6 is that the inductance must be expressed
in henries.

Simplifying the above we get:

Q=2X 3.14;; 6% 20, OF 24X 3.14

-which is 75.36.

A highly cfficient coil may have a Q factor in the
region of 120, while a figure between about 60 and go
would be considered as very satisfactory. Such a coil
would be expected to tune sharply and to provide good
voltage magnification.

Special Broadcast Programmes

B.B.C. Programme to Malta

BRITISH troops in Maita will soon be hearing their”

own friends and relations on the air. The producer
of ‘the B.B.C. programme to Malta wants anyone who
has a friend or relation serving on the island and who
can sing or play any instrument, to get in touch with
him. Every application will be carefully dealt with,
and auditions will be beld weekly, at which the ]uddes
will be a soldier, a sailor and'an ajrman {non-com-
missioned).

Three successful applicants will appear in the broad-
cast the same evening, atcompanicd by Nat Allen and
his B.B.C. Back Room Boys, who provide the: music
for the Malta programme. It is compercd by Ronnie
Shiner, whose name is a byword in Malta.

Would-be radio artists in this new * Home Made
Music ¥’ feature are asked to send a postcard giving
their own name and address, the name and address of
their relation or friend serving in Malta, and details of

their musical ﬁccomphshments to: ‘“The Producer,
¢ Malta Forces Programme,” B.B.C., London.”

Airs of the Nations
MONG the most interesting of the war programmes
of the B.B.C. are the \atlonal Airs, broadcast
every Sunday.

Philip Bafe, the man behind the programmes, has
carried out a great deal of fascinating research, dis-
covering, for examp’e that fn 1uch music writtén by
Polish or Czech musicians, the basic influence is often
Irench or Teutonic.

The presence in England of the Polish and Czech
Arm) Choirs and of the Dutch Military Band has-made
it p0551b1e to collect "the -authentic follk niusic of these
countries, and to get first-hand, authoritative views
on their music, while the assistance of the various
Embassies and Legations has Deen invaluable and
generous: ’ i
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QN YOUR

WAY

The Cryners
AS a voice in the wilderness I have been crying alone,
or almost alone, on the subject of crooners, and
jazz bands and tin-pan alley music, and crying is the
operative word, for from croomng these queer creatures,
who seem to carn fantastic sums for exhibiting their lack
of voice, have turned to cryning. I have comed the word
and 1 hope that the editors of the Oxford Dictionary
will take note of the date on whichitis used, arid include
it in the next edition. A cryner is one who ‘cannot even
crvoon, and so is many shades worse even than a crooner.
A cryner will choke and sob and chant and be lacln vImose,
whereas a crooner will merely boop-a-doop, la- -di-da, and
hi-di-ho. Croomers and cryners are morons, that is
to say, their intelligence has not developed beyond that
of a child of eleven years. The apogce of then efforts is
the nadir of nonsense. -

When jazz was first thrust upon the world in the first
years of the B.B.C. most of us predicted for it a short
life, but we were wrong. It has been attacked by almost
every journalist and ]oumal but the forces bebind jazz
have been too strong. The B.B.C. gauges the popularity
of an itepn from the number of laudatory lettersitreceives
concerning it. I have none the less for many years
suspected that there is a claque behind crooning and
jazz. Every time I have written adverse criticisis of it
I have had a large number of letters of the inspired sort.
The B.B.C. reached that conclusion some years ago
when it stopped the reprehensible practice of song
plugging. It 1ssued instructions to cance band leaders
that they were not to plug songs. ‘A musician was often
paid by a music publisher to pu<h a particular song, and
at the time he was being paid by the B.B.C. to broadcast.
Therefore, for three or four weeks—practically the life
of the song—vou had go suffer a rendering (apt word 1)
of this song. You were told that it was popular, that
it was being played by request, that it was the latest
song hit, and so on. There was no justification for any
of these descriptions. A song isn’t popular because a
musician says it is. It has taken the B.B.C. a long time
to reach the conclusions I reached years ago. . It is.now
going to curtail the amount of jazz and the amount of
crooning, but it goes from-one extreme to the other. It
has issued new orders and orc of them'is that drink must
not be mentioned. How far this order is iiitended to be
interpreted I do not know. Will Sandy Macpherson be
permitted to give a pot-pourri of the f'\mous drinking
songs, such as that uood old English tune, ““ There is a
Tavern in the To“n the drinking song from Old
Heidelberg, or any of the other songs concerning drink
which have becomeé part of the aational musical histor v ?

-0ld English Curses !
ROFANITY, execrations, and vituperations are '\1:0
to be rlgldlv exorcised from the. prograrmhmes.
“ Damns’’ and ‘““hells” and similar oaths are taboo.
Perhaps our etheric entertainers will revert to the old
English curses of * By my halidame, I will up and smite
thee hlp and thigh,”” or “ ’Odswounds ’? or ‘“.Odds-
bodikins.” This order is gomg a little too far, for even
“My God!?® or “ Heavers’® are to be rl«orou:ly
eschewed. Idonotthink that anyonein these enlightened
times is annoyed when they hear such €xpressions, nor
do I think that references to drink are lllxely to upsot
the public morale. ‘“In vino veritas”’—in wine the
truth—is very apropos, unless, of course, the B.B.C.
prefer to rely on the other tag that when the wine is in
the witis out ; for it is wit that they want. I agree that
rudeness is not wit, but sentences rigidly purged of

By THERMION

everything will fail to be funny. Like George Robcy,
most of us, 1 thinl, belleve in a little honest vulgarity.
Bernard Qhaw, in his play * Pygmalion,” makes use of
the swpresswe adjective,  Will the B.B.C. alter the line
*“ Not blue pencil likely >’ ?

I understand also that sophisticated songs are to be
reduced in number, and to be subject to certain editorial
evisceration. I agree wilh théir decision to stop pirate
versions of clas:lcal music. The * Eighteenth Century
Drawing Room,’” which has been very popular, is based
upon Mozart’s Sonata No. 16, which was written in 1788,

Stenforian Response to Mansfield Warships Week
HE Whiteley Electrical Radio Co., Ltd., manufac-
turers of the well-known W.B. Stentorian speakers,
have given another cxample of the whole-hearted
}na}{mer in which the radxo trade is “ making its money
ight.” .

Led by the example of the managing difector, Mr.
A. }. Whiteley, who not only contubuted one shllhng
to every savings certificate but doubled the fine total
achieved, the Works exceeded their target of £2,000 by
another £2,338 x4s. od. By Mr. Whitelev’s generous’
action the week’s savings for the firm wi ere brought up
to the commendable total of £8,677 8s. od.

Friendly inter-departmental rivalry was stimulated by
the works manager, Mr. G. W. Concy, who presented a
handsome silver cup to the department which reached
the highest figure, The challenge was taken up by the
twenty ~odd department> with zest, and results were
computed according to the number of employees and
wage bill | of each department. Winners were the
Drawing and Costing Office, with Accounts and Sales
second, “and Research third.

It was this type of enthusiastic co-operation which
helped to -make Mansfield’s Warship Week an out-
standing success, in which the target of £400,000 for the
town was consuierably exceeded.

HUSH! HUSH!

{The Minister of Information, answering a question in ‘the
House of Commons, said he thoug‘lt the B.B.C. gave too much
news, and he would like to see it cut down.] .

Exalted one, are these vour views,

That we poor muts should get less news,
Content to pay the cost;

And worry not our hearts 'or minds
Of what is won or lost ?

How often have we not been told,
This is our war, Both young and old
Must make heroic show,
It cannot help us in this fight
If news we may not know.

No wonder Rumour rears its head,
And on its evil eourse is sped,

When Truth must wear a muzzle
The folly of such plan must be

An everlasting puzzle. .

What do you take us for, good sir ?

A tace which cannot ill news bear,
Still wearing swaddling clothes ?

The Briton, will you never learn,
Fights best when truth he konows

So with the B.B.C. no pacts

To give us less and less of facts,
Tor fear we make a push

Demanding that your.title, sir,
Be—MiNisTER OF Husa! .

“ Torcn.”
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Notes from an Amateur’s Log-book

This illustration jusiifies ike author's claim of a neat panecl layout
and a compact assembly.

HE restriction of supplies should not be considered

as a detrimental factor, but rather' as a blessing

in disguise, if—as it should do—it makes vs more
dependent on our own constructional capabilities. Here
is 4 case in point.

The coil unit used in the Rx has recently been
the subject of considerable interest on the part of
many readers who wish fo secure a similar com-
ponent. Unfortunately, this is not now possible owing

* to it being an Amierican product; to assist those who
are making the set the main constructional details are
given below, and it ishoped that
they will provide suficient informa-
tion to enable a reasonable equiva-

" lent to be made. Itis possible that

many  expericnced. constructors
will “see alternative methods of
design and asseinbly, in-which case
they can modify the description
to suit their incividual ideas and
the material and facilities available.

Surprise ‘has been registered at’
the coil unit in question being used; many
think that it would have been bettet if I had
specified the mormal type of plug-in short-
wave coils, which are more easily obtain-
able. . Such views are fully understood but,
in defence, 1 must add that the Rx was one 1
had in use and was not produced for. the
specitic purpose of publishing ifs design. I
have always fancied the large diameter coils
(this is purely a personal fad) and as the unit
is about one of the best of its type and, as 1
was not coucerned with the saving of space,
it was only natural that I should make use
of it.

A genceral view of one of the coils is shown
by Fig. 1. There are three coils to the set, but
as all follow the same constructional lines it
will be sufficient to describe one in detail,

Fig. 1.—The type of plug-in coil used
in the original wnit.s
windings inside grid coil.

Constructional Details of the Coil Unit and the Two-valve Amplifier are Given
in These Exiracts from the Notes by 2CHW

It will be seen that the skeleton type of coil former is
used. This consists of two thin but rigid end pieces
which form, with the base, the main members of the
assembly. Into these end pieces fit six -longitudinal
ribs, these being spaced equidistant round the circle,
thus forming a hexagonal framework around which the
grid-coil is wound. The ribs have the shape shown by
the inset .in Fig. 1, their outer edges being scrrated to
provide fixed spacing of the individual turns. In
addition to the slot and tongue method of locating the

ribsin the end pieces, small metal brackets—one on each

end of each rib—are used to provide positive fixing
between ribs and end pieces, thus locking the assembly
and making it very rigid and-strong, in spite of the thin
material used. The small brackets are visible in Fig. 1.

THe former is mounted on a narrow base of insulating
material, by using two more small metal brackets.
The base also carries four connecting plugs or pins, these
being spaced to suit the holder, which will be described
later. -

Whilst the above method of assembly is most satis-
tactory, it is not one which would be ideal for the average
enthusiast, therefore certain modifications are sug-
gested to simplify matters.

Making the End Pieces

For these one requires some flat pieces of fibre, paxolin
or ebonite having a thickness of 1/16in. approximately.
If any selection 1s possible I would recommend fibre or
paxolin, as thesc are stronger and less likely to crack than
thin ebonite. To many, thenaterials mentioned will not
be available; therefore in such cases I would suggest
thin 3-ply hard dry wood having a thickness of, say,
1in, Theribs should be cut from the same’stuff as used
for the end pieces, and for the cutting out of all parts it
would be best to use a fine fretsaw blade. '

A suggested design to simplify the making and
assembly of the parts is shown in Fig. 2, where it will be
seen that the tongue and slot method and the smuail

_fixing brackets have been eliminated. The general idea

is self-explanatory, though it must be understood that
the length of the Tibs is governed by the wave-range of
the coil, i.c., the number of turns forming the winding.

In the original coils the reaction coil is located inside

\ the grid winding, as shown in Fig. x. The formation of

this coil and its fixing in position are likely
to prove rather awkward, so I would

Fig,

consiruction

‘2.—A suggested form of
which will simplity

matiers,

ofe. redction
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suggest that a little extra length is allowed for the ribs
so that it—the reaction coil—could be wound on one
side of and slightly remote from the grid coil.

Suitable pins for the base could be made from some of
the early types of connecting plugs or screwed-end valve
pins, or it would not be a difficult matter to adapt some
of tlhe modern plugs and sockets for the cpil bases and
the holder.

The Coil Holder :

The outstanding feature of this part is the swinging
aerial coupling coil, which is shown in the diagram of
the holder in Fig. 3. The holder itscif should be made
from a strip of thickermaterial, }in. or 3/16in. would be
suitable for the. materials already mentioned. It is
supported above the baseboard, at a height sufficient to
clear the sockets, by means of simple distance pieces
made from short lengths of tubing or small wooden
blocks. The suggested method for making and fixing the
swinging coil is indicated clearly in the diagram, The
one winding is used with all the coils, the coupling being
varied by the swinging movement, which, incidentally,
cnables a very fine adjustment to be obtained.
Winding Data

The three coils cover a wave-range of 15 to 130 metres
when used in conjunction with a tuning condenser of 150
m.mfds. The smallest winding, which consists of
3 turns of 20 S.W.G. enamelled wire for the grid coil,
and 3 turns of 32 S.W.G. D.S.C. or enamelled covered
wire, covers the 15 to 34 metre band. The coil for the
30 to 65 metre section has 8 turns for the grid coil and
5 for the reaction, the same gauge wires being used as
before. The largest coil requires 19 turns for the grid
and 7 turns for the reaction, these also being wound
with the sane sizes of wire as above.

When carrying out the Swinding. operations, the
enantelled wire should be slightly stretched before
using, and every carc taken to sge that cach turn is
kept really taut and spaced from its neighbour by an
amount equal, at least, to the thickness of the wire.
This only applies-to the grid coils, as the reaction wind-
ings are put.on with their turns touching, If, as sug-
gested above, these windings are wound on top of the
ribs, they should be separated from the grid windings
by #in.

Suitable lengths for the ribs are : 14ins. for the smallest
coil, x3ins. for the next and 2}ins. for the largest, these
dimensions allowing for the additional space required
for the reaction winding.

The Aerial Coupling-coil ). : .

The suggested comstruction of this coil, shown in
Fig. 3, should simplify matters, and.as there is-only one
of them to make, it would be advisable to spend a’little
extra time on preparing the parts so that the finished
job is neat and yet robust. It is essential to see that
the hinge has a sinooth movement without being too
loose. There must be sufficient grip in the assembly to
ensure that the coil remains in the position to which
it is moved, otherwise it will be impossible to get any
fixed degree of coupling for any particular coil.

mounting
dracket

Brass'angle brackets
~for Swinging-Corl
mounting

W N 4 i & Pillars

The location of the panel componenis is shown here. Note the
. tone selector switch and condensers.

‘The Two-valve Amplifier

At last 1 have been able to finish this part of the
installation, which now makes the following line-up
for the Rx : H.F. amplifier, detector and two L.F,
stages, each of the three scctions being constructed as
separate units. This unitidea has much. to recommend
it ; the whole rig is-flexible, alterations can be made to the
first and third sections without putting the detector out
of action. Or, on the other hand, either thecH.F. or
L.¥. portions can be cut out at will without stopping
listening activities. =

The theoretical circuit of the amplifier was given in
the May issue, so now that the unit is completed it is
possible to give .the layout and wiring plan, plus a
reprodtuction ‘of a photograph of the finished article.

Here are the chici constructional details. For the panel
the spare piece of black-crackle finished metal was used,
and in keeping with that employed for the H.F. unit, its
dimensions are 7 x 8ins.- The baseboard is 5-ply wood
7 x 6ins. ; this is on the small side compared with the

other two, but it was a question of usping what I coutd

get.

On the panel are mounted, starting from bottom-left,
the 0.5 megohm potentiometer, a double circuit and a
single circuit jack. Above these three components is
fixed the rotary switch, which enables one of the four
fixed condensers in the resistance-capacity coupling to
be selected at will. Proceeding up the
panel, and in a vertical line with the
switch, we come to the dual-range

Swinging-Corl former

Ebonste mounting

Ebontte mounting strip

3 3
Fig. 3—(Left). General details of the swinging-coil, for which 9 turns of 24 S.W.G. wire are requited. (Right) Shows how the coilholder
«_and the swinging-coil movement is. made.
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voltmeter, either of the two ranges being brought into
circuit by means of the two push-button switches
which .are fixed one on each side of the meter: As
previously explained, this meter is a luxury fitting and,
though not essential, it is certainly handy.

The disposition of the components on the baseboard is

clearly indicated by the plan drawing, so now for a word
_about them, The four R.C. coupling condensers have
values of .oo1 mfd., .005 mfd., .ox mfd. and .05 mfd, and

response variation they arc not super-critical. Other
values can be substituted according to stock on hand,

Double-range
6} Meter
HT Meter LT Meter
Switch Switch.

@ ); ' \@
. 1o \
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- </ ° O 7
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Layout and wiring “plan of amplifier. Components  are:

1. %.5 meg. potentiometer ; 2. 50,000 ohm resistor ; 3.15,0000hm

ditto : 4. I meg. grid-leak ; 5, 6, 7, 8. 0.001 mfd., 0.005.mfd.,

0.0] mfd. and 0.05 mfd. fixed condensers ; 9 and‘,lo_ 2 mfd.

. condensers ; 11.:Single-circuit jack ; 12, Douéle-clrcm{ ditfo ;
13. Suitable rotary switch., "L.F. choke 25-30 henries.

but it is advisable to provide a fairly large diffcrence in
capacity between the various steps. _If possible use
condensers having a sica dielectric ; it will be seen on
the plan that | was able to use two of the early type of
T.C.C. components.

The first stage is decoupled by means of the 13,000
ohm resistor and the 2z 'mid. condenser, and I am glad
to be able to say that this proved sufficient, due, no
doubt, to the trouble taken with the climinator circuit.

When the ’phones are piugged into the -double-circuit

jack, the output is taken from the anode of the first
valve, via the R.C. coupling, thus leaving the ’phones
dead so far as D.C. current is concerned. The coupling
condenser selector switch will be in: circuit,.so it will be
possible to adjust tonal response to suit taste. - When
the ’phones are in this position, it should be noted that
the input to the output pentode is broken, due to the
switching action of the jack. This will not effect the

. pentode, provided its grid-leak is connected to the grid
whilst these give a reasonable range of frequency °

side of the jack, thus allowing the grid to be maintained
at 'its correct operating potential. Failure to observe
this point, will mean that when the input is brokén, the
grid -will be left “in the air” and excessive anode
current will flow,

Another item to watch is the type of selector switch
employed ; in my case I have used a Bulgin 3-polc
6-point switch, as this was the nearest I could get to my
requirements, but a simple rotary 4-point single. pole 1s
all that the circuit calls for. "The point to be stressed
is that the spindle must be dead, otherwise the coupling
condiznsers will be short-circuited to earth via the ‘metal
panel. . |

When the 'phones are in the second jack; both valves

.are in use, but, as before, they are protected /from

D.C. by means of the output flter circuit,.formed in this
stage by the L.F. choke and the 2 mfd. condenser.’ Ifa
fairly powerful signal is being received when the ’phones
are in the first jack, the volume control should-always be
turned down before plugging the 'phones into the second
jack, and then turned up as tequired. This avoids an
unpleasant load ou the ear drums.

Meter Movement - g

In view of the fact that I have been able to complete
the amplifier, it has not been possible for me to.cairy on
with the making of the meter movement ‘mentioned in
my last notes. However, I am hoping that I shall be
able to continue with it during the ncxt week or so,.so
that such details as I may have to offer. about the
work will be in time for the next issue.

e PRICE PROBLEMS

Problem No. 432

HARRIS constructed a three valver having the following valve seqnence,

one 8.G, HF. siage, triode delector and pentode ounipnt, It was -
for battery operation and for the H.F. coupling he used the ** tuned grid
system. ‘The H.T, supply he obtained from an eliminator. Dariag his
initial tests, he-was unfortunate enough to let the top-cap connection
to the 5.@. anode fall against the metallising ou the valve, after which
he was unable to obtain auny signals. .He thought he had blown the
fillaments. but on tesling them he found that that was.not.so. If he
connected the aerial to. the H.F, coupling condenser, Le obtained quite
good "signals, but seleclivity was poor, What was the cause of the
teouble ?

Three hooks will be awarded for the first three correct solutions
opened. Entries should be addressed to The Editor, PRACIICAL Wink.
Less, Georze Newnes, Ltd., Tower House, Southampion Street, Strand,
London, W:0.2. ‘Envelopes must be marked. Problem No. 432 in the
top left-hand corner, and must be posted to reach this oflice not iater
than the first post on Monday, Moy 18th, 1942,

Levas

3 e
Solution to Problem No. 431

Robing, knowing Ohm’s Law, should bave been able to re-arrange the formuia
in the following manner, W=IxE, but I=}}E{,—;;md E—IXR, therefore W aiso

E EB, L _E2

18 e X B o

equal ER xRAR R

- 2 F——

5= Q_IJ‘W«M E2=5 2,000, therefore, T=+/10,000, which equals 100 volts,
s 5

For the current, I=}%=.mo i

The following three readers snecessfully solved Preblem No. 430, and hooks

have accordingly been forwarded to them. B. Huichinsen, 133, Industry

Street, Sheffield, 6 ; G. Bowdev, Russell Hill School, Purley, Surrey ; A. Burn,

12, 8t. Winifred's Avenue, Harrogate, Yorks.

EVERYMAN'S WIRELESS BOOK

By F. J. CAMM

. NEW EDITION. .

6/- or 6/6 by post from Geo. Newnes, Ltd. (Book

Dept.), Tower House, Southampton Street, Strand,
¢ = i London, W.C.2.

Knowing the values of W and R, he c(;u]d have written

.05 amps or 50 mA's.




lune, 1942 PRACTICAL WIRELESS 303

ITIES

MANY OF THESE items

cannot be replaced. They have been
collected fromn manufacturers and will
rot be repeated until after the war.
You are therefore urged to place
immediate orders for your require-
ments. All these goods are brand new.

MOVING COIL
MICROPHONES

In heavily nickel~ Flated cases. Impedance 25
ohms. Our stock of these high-class instruments
is limited. As the demand for good quality micro-
phones is rapidly increasing all orders will be
executed in strict rotation. Regret

increased price—due tonsmgcost:s £5 5 0

PLUGS &
JACKS

BAIRD

Model 26

BRAND NEW }
TELEVISION -
RECEIVERS
EVJ‘R& receiver is in perfect working order. |. Useful to experimenters. Brand new,
Cabiuet -dimensions 3ft. 4in. lnrrh 20in. exactly as illustrated, 4/- complete.
wide, 17in. deep.. Picture screen size 1¢Hn. by

8in,  Pick-up sockets are. fitted enabling it Piogs ouly, available at 2/- each.
to be used as a Gramophone Amplifier, Extra g
loudspeaker- sockets. 14 valves. i
Simple to operate. Only two main controls,
one for pieture contrast and the other for sound
broadengt, - The Vision Receiver is a straight
setwith 2 R.¥, stages, diode detector and one VI,
stage with secondary eniission valves. The com-

poaneuts aloue are worth over £50
at to-day’s prices. Carriageextra. £38-1 O-G

CABIMETS . pove o on |

surplus  cabinets made for the
above reeeivers‘ They are brand
néw - aund ‘represent a  beautiful

e\'\m)vle .of the cabinet makers PH"-!PS HIGH VOLTAGE

; 3 i " a‘l't C:;(})r ‘81765 see above. TRANSFORMERS
VAR!ABLE SL!D!NG - Onl: ‘915 £4 10 0 'These transformers are robust in construction

PGTEN?iGMETERS b 2 -and weigh approximately 13Ibs. Dimensions .

5% by 53 by 43in. Specification : 359-0-350 v.
70 m.a. Four tappings giving 4 v. 3 ampa,
6.3 v. 4 amps., 4+ v. .65 amp, and 4,000 v, at

3m.a.  Input 100/250. Carriaye
forward. « ' Price 32,6

VARIABLE
have many practical use RESISTANCES

They canunot be repeated a Wwell - made resistances

‘this . price. _ 380 - ohrmus, 10 MERCURY SWITCHES with wiping contact. Will

watt, price 7/6. carry about 10 -~watts.
! Brand: new : finest mercury switehes, |- Brand new. first quality.

' Many Liundreds of useful applications. Y
TRANSFORMERS Qlué\:. m;ke and break p\Ivill carry ‘PRICE 6,6 EACH
Made by Standard Telephones. 5 c Tty S N
_3&?‘3:1;18:11 J'a(ﬁ) wwel;hbx:) 1"111?)D ') amps.atSin;;llm?;algfltglstO clear RECT'F'ERS We are fortunate to be
%]g' %’auii%gwin%;ogfslgg 4v. o able to offer L.I. Rectifiers, made by Standard

2 amps., 4 Vv Ps., 3 V. Telephones., They are brand new and cannot
amps., and 20 v. 1'amp. Brand

These sliding potentiometers

be repeated. 12 voit, 5 amp. ontput, 45(-.

3 .12 b b
new. 25/- cach, carriage for- ® PLEASE NOTE Also 12 volt, 1} amp. output, 12/6. ‘
Ex-Television manufacturer. Write your name: and address in Block .
Heavy duty mains transformer. | Capitals. ' You should order only rom | WOLUME CONTROGLS We hold 2
‘Input 240 v. , A.C. Tappings at | current adz:erfzsvment as many lines soan N i a
5,000 v. 5-8 milliamps,, and for | “go. out of stock. No orders can be sent | Dig stock and a good range. 2,000 ohms, wire
supplving fllament of \Iullard~_ - C.0.D. -Orders. catinot -be qceeepted from \sound 4/- each. 500, 000 ohms, with switch,
HVR 2 (6.3 v. at .65 amps.). . |.. Eire or. Northern Irelgnd. ‘Postage must 13in. spmd.e 6/6 ea(h Midget type, 5,000
Shrouded in' metal “box,. 10/6 “beinctiided with oll orders, . See also our ohms, 3/6 each. Also 1 ohm, 200 ohms, 600
each, carriage-forward. . classified advert, on, page 327 2

ohms and 800 chms, 3/6 each,

LONDON CENTRAL RADIO STORES

23, LISLE STREET, LONDON, W.C2. GERrard 2969
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Aids to Selectivity

Using. Variable-mu H.F. Valves and an Extra Stage of HF. Amplification
(Concluded from page 247, May issue.)

Use the Correct Valves

N many cases vast improyements in the sclectlvity of a
receiver may be accomplished by the simple expedi-
ent of replacing existing valves with those of modern
or more up-to-date design. For instance, a receiver
may possess only a detector stage, followed by one or
more L.F. stages. Obviously such an arrangement,
_even if band-pags tuning is incorporated, is not ome
that can be desired from the point of view of selectivity
combined with signal strength. When, in addition, a
valve of the type designed several years ago is used,
the improvement when fitting an up-to-date valve must
be heard to be believed. At the time referred to a
detector valve, or one of the so-called ‘“ General Purpose
type,” probably had an impedance of 20,000 ohms or
more and an amplification factor of 7 to 1o0. To-day a
valve-for this stage may_ have an-impedance as low as
11,000 ohms combined with an-amplification factor of
" 20 or more. This means that not only is its efficiency
very much greater, but due to the higher amplification,
louder signals will be obtained and in addition sclectivity
will be improved owing to the lower impedance. The
reason for this is rather
co-sor involved, and it is not
wr. proposed to take up
valuable space by del-
ving into the question
‘of  valve - damping,
anode current and kin-
dred matters. Saffice
it to say, that an im-
provement will be im-
mediately noticeable if
a valve having the
above characteristics
is substituted for one
of the old design. It
must also -be remem-
bered that if the valve
has been in constant
use for two years or so
the emission may be
failing, and the pur-
chase of a new type of
valve will thus be well
merited by the general
_improvement of the

receiver.”

2oy

A
Fig. 14— The ciycyit of an H.F.

stage using a variable-mu valve.
An H.F. pentode can be substituicd
for the S.G. valve if desived.

Variable-mu Valves -

Where the receiver employs one or more H.F. stages,
and thiese are of the ordinary S.G. type, the substitution
of variable-mu or even variable-mu pentodes will prove
invaluable. To convert a receiver for use with variable-
mu valves it will be necessary to incorporatc some
arrangement for applying the bias to the valves, and
where the circuit is of the single coil type, then all that
is necessary is to disconnect the lower end of the coil
from the earth line and to take this to the armn of a
potentiometer connected across a grid bias battery:
The latter. may have a voltage of ¢ to 16, depending
upon thé type of variable-mu valve which is purchased.
These are known respectively as ‘“short”’ or ‘ long base”’
valves. “There is not a great deal of difference, except
that the short base provides approximately ‘the sane
degree of volume control with a g-volt: battery as is
obtained with the larger battery on the long base valve.
If it is not desired to alter the coil, owing to
fear of upsetting ganging, the bias-may be applied to
the grid of the valve direet, a grid leak and condenser
peing joined in the grid lead. ' The wire at present

joining the grid to the tuning ¢oil and condenser is
removed, and a fixed condenser joined in its place. The
grid leak is then joined between the grid and the arm of
the potentiometer. The latter mnay have any. value from
20,000 to 50,000 ohms and it is worth while when pur-
chasing this component to ask for onc of the graded
type. The control then gives a more gradual effect,
and it is necessary to connect it in the corrcct sense.
The makers usually enclosc. an instruction sheet with
these components so that there is little risk. of
joining it the. wrong way round. The improvement in
selectivity will be found to be casily controlled in-the
following way. With the volume control potentiometer
at maximum the receiver will function exactly in the
same way as with the present valves. As the control is
reduced so is selectivity improved, and although this
results also in loss of signal strength, the reaction con-
denser should then be adjusted to bring back the originat
strength, with a great imiprovement in selectivity.
The characteristics of these valves, as in the first case
mentioned, are also of such a nature that their mere
substitution will greatly improve a receiver.

Advantages of an Additional Tuned Circuit

It is well known. that where only one single tuned
circuit is in use, selectivity must be very poor. If,
hewever, the output froih such a circuit is passed to
a second tuncd circuit, the selectivity will be im-
proved, and .thus the use of two or more tuned circuits
is an aid to improved sclectivity, Unfortunately,
however, the transference of the signal from one circuit
to the next results in a stight loss, and thercfore we
cannot add such circuits indiscriminately to a reeeiver,
owing to the fact that we should lose too much of our
original signal. It seems quite logical to-stite, there-
fore, that we may add a second tuned circuit to improve
selectivity, provided we atso add some form of ampli-
fication -to.make up for the loss, and as the valve is
such an ideal form of amplificr, the simplest method of
carrying out such a conversion is to build up a compiete
H.F. amplifiying stage.. A unit of this uature will

.work wonders ‘with the majority of receiving instal-

lations, and the work involved is of the very simplest
nature.

The apparatus required may be obtained from many
of our’ advertisers, and the entire parts may bec
assembled and wired in an hour or so. The theo-
retical circuit of .a suitable amplifier is given in Fig.
14 on this page, but the actual shape of the base, panei,
etc., has not been given, as many readers will prefer
to make up this unit to match an existing receiver.
It may, for instance, be built as a small compact unit
having a panel and base of thé same dimensions as the
existing receiver, and it may then be stood -alongside
the present set to make up a complete receiver for
permanent use. Alternatively, the unit may be roughly
constructed to be emploved only when distant reccp-
tion is desired.. Where the complete existing "apparatus
is home-made it may be found worth while to buaild
the unit as an integral part of the present receiver
and then to enclose the combination in -a cabinet.

Construction

Fig. 15 shows the parts laid out on a base and wired
up, and this arrangement should be adhered to if it
is at all possible. The coil is of the dual-range type,
and is screened to avoid direct pick up. The valve is
of  the latest variable-mu type, and the condeneer
will enable the full range of the present. broadcasting
wave-band ‘to be ‘explored. It will be noticed th.at
there is no H.T. negative lead supplied for the unit,
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and this will be automatically obtained when the
unit is joined up to the ‘present receiver. A separate
g-volt grid bias battery .is rcquired, and although it
is possible to use this also for the L.F. portion of the
present receiver, it is worth the additional expense to
usc a separate battery in order to, prevent risks of
instabilitv. The switch must be of the three-point
type in order to disconnect the grid-bias, battery at the
- same time as the L.T. supply. If this is not dope the
bias battery will be continually discharging. through
the potentiometer. It will be seen that this unit is
designed to provide not only higher selectivity, but
range combined with complete stability, ‘by-pass con-
densers having been included at certain points for
the latter purpose.

Having decided upon the mcthod of assembly to
be used in your particular case, mount the parts in
approximately the positions shown, and wire up from
the wiring diagram. It will be seen that a four-way
battery cord is wired to certain parts of the apparatus,
and that the ends of this cord are taken to H,T. and
L.T. supplies. The two H.T. leads should be furnished
with ordinary wander plugs and these should Be in-
serted into the H.T. Dbattery at the voltages shown
on the theoretical circuit. They may require slight
modification when the apparatus is in use, but this will
easily be ascertained when the unit is tested out. The
two L.T. leads should preferably be joined direct to
the terminals on the existing receiver which bear similar
markings. -

Using the Unit

To use the unit, remove the aerial
lead from your present receiver and
attach it to the terminal on this
unit-marked Aerial. The flexible lead
marked Qutput should then be joined
to the original aerial terminal, and
"the Dbattery leads joined up, when
the complete apparatus is ready for
-use. -Rotate the arm of the poten-
tiometer to a position approximately
half-way round and switch on both
receiver and the unit. Now rotate the
tuning control of both pieces of ap-
paratus and you will soon find the
combination of settings which ‘will
enable you to obtain the local, pro-
bably at very much greater strength
than you -have heard it beforé.  The
potentiometer will be found to give
a wonderfully smopth control of volume, reducing the
local to a whisperw\hen required. Obviously, if the tun-
ing coil in your present set is of the same type as
that chosen for the wunit, the tuning points on bath
condensers will match up, but if different coils
are employed, the tuning points will not agree. It
-will not take many minutes, however, to find the
relation between the two pieces of apparatus, and
tuning will not be found by any means difficult. As
the coil is screened, there is no need to screen the entire
unit, as it_will not be possible for interaction to take
place between the coils'in the two pieces of apparatus.
It must, of course, be remembered, that when switching
off . after use, both the unit and the receiver switches
must be operated. This operation of both sets of
switches must also’ be remembered when changing
from medinm to long waves, the appropriate. wave-
change switches both being operated to effect the
change-over. . I

Swamp Areas .

Those living. in swamp aréas require special advice,
and in many cases it will be necessary to deal with
individual cases in special ways. As a general rule
it may be stated that within a few miles of a powerful

B.B.C. station much of the seléctivity trouble is due”

to direct pick-up of the actual wiring of ‘the receiver.
Where this is proved to be the case the entire receiver
will have to be screéned. To ascertain ‘whether this

direct pick-up or shock excitation is responsible, re-
move the.aerial and see if the local can still be heard.
It may be necessary to retime slightly, but it may be
definitely stated. that if the local can be heard with
both aerial and earth disconnected from the receiver,-
then the wiring is responsible. In somc cases the earth
lead will be found responsible, in which case it should
be screened. Removal of the earth wire andjor the
aerial wire will enable you to ascertain which is re-
sponsible in the particnlar case, and although - the
aerial is required for distant reception, it will be found
that an improvement can be cficcted by using the
special screencd lead obtainable,

If the receiver is homie-made, then it will probably
be found a simple matter to make up a metal box
to.accommodate the receiver, with the control knobs
projecting from one side. Obviously, no portions of the
receiver or controls should be permitted to come into
contact with the metal in view of possible short-circuits.
If metal working is considered too difficult, a wooden
case may be made (or the existing cabinet adapted)
by using a lining of metal foil. In the case of the foil
lining, it is essential that each side should be bonded,
either by soldered leads, or by otherwisc attathing some -
metallic link between adjacent sides. No matter whether
a metal box or the spccial metal lining is employed,
the entire assembly 1inust be earthed, and this will
be most convenieritly carried out' by joining the case
to the earth terminal of the receiver.

SG Anode
Fig. 15.—The com-

ponents necessary for

9. arrange n
pictorial form to
show the point-to-

point wiring.
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Other suggestions for sufferers in swamp areas in-
clude such devices as varyving the length of the aerial;
altering its direction; using a vertical wire or metal
post instead of the orthodox horizontal wire, etc.
Considerable improvement in selectivity can usually
be obtained by paying particular attention to the type

‘of aerial most suited to the local conditions, the set and

the operator’s requirements. In a swamp area, it is of
little use erecting a high and efficient aerial system,
especially if the receiver is of the *straight”’ type
employing three or more valves. The signal pick-up
would be so great that elimination of an unwanted local
transmission would almost be an impossibility. Even
with ‘a superhet, which normally has a good degrec of
selectivity, one would be inviting trouble, thcrefore
the only satisfactory solution is to experiment with
various tyvpes of aerial and—an item ‘which is so often
overlooked—their line of direction.

A vertical arrangement has much in its favour,
especially for town dwellers who are unable to carry out
many expecriments through lack of space. With a
recciver having average characteristics, <a vertical
aerial having a length of, say, To to 15ft., erected at a
reasonable height, quite satisfuctory results should be
obtained, and a reduction in interference from man-
made static will, no doubt, be experienced. A screened
down-lead will help to improve matters in that direction.
_ If an indoor or external aerial of the inverted-L type
is in use, tests should be made with the horizontal portion
reduced in length and, where space permits, pointing in
.a different direction.
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The parts required le make the efficient microbhone described in this article.

ITH ihe development of the moving-coil, crystal
and ribbon microphones, the once very popular
transverse current type has been forced, so. to

speak, into the baclkground, and many constructors
have obtained the impression that it is therefore no longer
suitable for serious work. While it cannot be denied
that. the 1hodern types have more satisfactory char-
actéristics as 1egmds frequency response, when the
matter is taken to fine limits, it would be incorrect to
state that a good
make™ of transverse
current microphone
cannot put up a very
satisfactory perfor-
mance when it s
properly used in con-
junction with a good
amplifier and by an
operator who has, at
least, a fundamental
.lxuowlcdve of acous-
tics. :

Fig, 1. — (Top) The component
parls of the microphone before
assembly.  (Botfom) Reedy for

fixing the mict}i diaphragm prior io

lling. /
s
FAATCHSTICK 2

WEDGED AGAINST
CARRON ROD

In common with many othef pieces of apparatus, the -

transverse current microphone has been subjected
to more than its fair share of abuse in the hands of in-
experienced users and, unfortunately, the name has
been applied to very inferior types of microphones whose
design and construction could not allow them to ¢ven
approach the performance usually associated with a
model produced by a firm of repute.

It is not surprising, therefore, that the popu-
larity of this type of microphone has waned, and
it is all the more regrettable when one appreciates
that it does offer many advantages over some of
the more modern types, especially 'in so far as
the average amateur is concerned.

In the first place, it is invariably morc sensitive ;
secondly, it requires fewer stages in the associated

. amplificr, and allows less comphcated and costly
apparatus to be used; and, thirdly, it is not so
super-critical re«ardmd its feeder lines or input
conirol circuits.

Trom the point of view of home construction, it
is about the only .type which lends itself to this
sphere of radio activity, unless, of course, one is
blessed with a fairly well eqmpped w orkshop a
good stock of patience, and the ability to under-
take precision work. As regards cost, the trans-

verse current tvpe is usually much cheaper than the

others mentioned. :

Important Points
It must not be assumed from the above remarks that
little or no carc is required with the constructional work.
As'a matter of fact, it is very important for every.-
CELLOPHANE
COVER “

MICA PLATE

TURN OV

BACK OF .
CARBON

MICROPHONE GRANULES

Fig. 2—Showing how the protective cover of cellophane is cut
and lapped over the unit after the grarwles are in position.

consideration to be given to this, if an efficient job is to
result.

For example, the carbon rods must be handled with
care, and although they have to be rubbed down to
make them a perfect fit in the body of the microphone,
they must be kept free from the slightest trace of grease,
such as that which can be depos1ted by the fingers, Itis
always advisable, aiter giving them the final cleanuw to

- hold them in paper, or a picce of rag, and so mexent

them from being touched by bare ﬁnvera

Their connectma contacts must be. Jpositive, and free
from any acid ﬂu*; and possible intermittent connections.
The bodv of the microphone must be perfectly airtight

“when it is completed, and rigid and solid enough to be
free from any tendency to vxbrate or be susceptible to
vibratigns in its immediate vicinity.

The thickness of, and the material selected for, the
diaphragm arc very important items, as- they can
directly affect the frequency response and scnsitiv ity of
the completed microphone,” The carbon granules must

remm e

- )

Are Reprinting This Article Dealing v
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irrent Microphone

tructional Details for a Microphone, So We

‘ith an Efficient Unit,

By “Radio Engineer”

be of suitable high grade, and on no account should they
be handled by the naked hand ér léft exposed to the
atmosphere. Moisture and dust must be avoided at all
costs. i

The surface to which the diaphragm is to be fixed must
be perfectly flat so that an airtight joint can be formed
without creating stresses or strains which would tend to
produce distortion of the diaphragm.

Constructional Details

The overall* dimensions of the actual microphone in
question are 1.9in. by 1.4in. by .sin. This:size was
decided upon as it has been proved from past éxperience
that it is not necessary to make a huge, ungainly picce -
of apparatus- to obtajn sensitivity or quality, and,
secondly, as it was intended to.fit the completed micro-
phomne inte the casing shown in’ the illustrations.

The ‘body of the original model was constructed from
%in, sheet ebonite, one piece being cut out I.gin. by 1.4in.
to form the back, and another piece of the same size for
the front to hold the~carbon rods and granules. In the

front piece, an aperture 1.4in. by rin. was cut and then -

the two pieces of ebonite stuck together by means of
suitable adhesive.
A word of warning is necessary at this point ; it is not

Fig. 4—The connec-

tions for the micvo-

phone, ‘batters and .
transformer.

easy to find an adhesive which will form a perfect joint
between two pieces of ebonite ; therefore, it is advisable
to rough the’ contacting surfaces by scribing diagonal
lines with a.pointed bradawl, so that the adhesive can
get a firm grip. When the two picces are ready for
joining they should be put under pressure and left for
as long as possible. A ‘good shellac varnish was found
to be a very satisfactory adhesive. Asit.israther a tedious
job trying to fix small diameter carbon rods by means of
bolts, it was decided to try to climinate this snag by
using rods to which a soldered connection could casily
be made. As this necessitated fixing small metal caps to
the rods to enable the soldered connection to be made,
the writer utilised the small rods used in dry cells.

Carbon Rods

Two cells which go to form an ordinary three-volt
torch battery were broken open and the rods removed,’
and as the cells were practically new, little or no
deterioration of the surfaces could be noted, so after one
or two tests they were embodied in the microphone.

They were cut slightly over 1in. in length, measuring
from the metal capped end, and gently rubbed down until
they were a firm push fit into the aperture of the body.
Frequent tests should be made during this reducing

. process, as if a shade too much is taken off they will

become a loosc fit, arid unsuitable for the purpose. When
they reach the required length, the brass caps must be
cleaned with fine cmery cloth, and a short length of thin
insulated wire soldered careiully to each. In the -two
corners where the metal caps will rest, a 1-32nd- in. hole
is drilled- right through the Lack plate to edable the

-

. approximately, half full it

-

SPONGE
RUBBER
SUPPORTS
Fig. 3—The method of housing the
microphone used by the designer.

connecting wires to pass through,. and while using the
drill, another hole of 1-16th in. diameter can be drilled
in the centre of the top of the aperture, i.c., the front
plate, as this will be required for filling with the carbon
granules.,; =

After giving the carbon rods a final cleaning with very
fine. sandpaper or cmery cloth, they can be fixed in
position, but. before passing the wires through their
respective hales, put a drop of adhesive in each hole to
form a seal when the rods are in position. It is also
advisable to repeat this process on the outside, as no
air must be allowed to enter. Two clean matchsticks
are theh cut to the same length as the rods and fixed,
with a spot of adhesive, up against the inner edges of the
rods, ‘as indicated in Fig. 1. Wheén you are satisfied
that everything is firm and dry, the diaphragm can be
fixed in position. Once again, owing to the lard and
smooth surfaces to be joined it is essential to rough them
in the manner previously described, and for the:adhesive
I would strongly advise' good shellac varnish. The
diaphragm is cut from a piece of mica free from flaws
and approximately .oozin. thick. If a press. or vice is
handy the microphone body with diaphragm in position
should be clamped in it, under even pressure, and left
for at least 24 hours. When removed, any unevenness
of the ‘edges can be removed with a sharp safetv-razor
blade, taking care that the cutting stroke.is always toward
the body of the microphone and not away from it.

Filling with Granules

The next operation is the filling of the space between
the two rods with the carbon granules, and this is best
done by forming a fine-pointed paper funnel which can
just rest in the filling hole
previously drilled. . The
carbon granules should be
poured into the:funnel very
slowly, to -prevent. them
packing in the filling hole,
althotigh a gentle. vibration
will usually-ensure a steady
flow. . When 'thé” body ‘is

7O MIKE

should be lightly tapped on
the back to enable the
granules to scttle down,
and thé filling process then
repeated until the space is
filled to within 1-16in.
from the top. Repeat the
tapping . process, and add
more granules if necessary,
but make sure that a space
is left, otherwise the sensi-
tivity of the microphone

—E oA B G

Fig. 5.~The transformer and

battery can be housed in a neat
case as shown here.,
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will be reduced. The filling hole can now be plugged
and sealed by a very short length of match-stick, which
has been rubbed down to make a tight fit, and after
cutting it off fiush with the outside, seal it with a spot
of adhesive. )

To completé the job- the protective cover should be
cut from a piece.of cellophane such as that which
used to cover packets of cigaréttes. The cellophane does
nof cover the diaphragm. 1It.is cut to form a cover over
theedges of the mica and microphone body; and reason-
able care should be- taken to see- that it is firmly stuck
down at all points, (Fig. 2.)

The next step is to house the unit, and this is an item ‘

which will be governed by individual ideas and require-
ments. The writer of this article made use of the lamp-
casing of a side-lamp obtained from an old motor-car,
the arrangement being shown in Fig. 3. It will be seen
that the finished article presents a neat and professional
appearance, especially when it is-mounted on a suitable
table-stand.

ONNECTING WIRE .
METALLIZED COVER

S0

G

Fig. 6—The method adopted when o screened connecting cable
is used to provide a -common negative earth return by means of the
metallised covering. a

Although the original model was constructed with
chonite, it is possible that some little difficulty might be
experienced in obtaining -satisfactory. adhesion between
the various parts. This difficulty can be overcome by
cutting the two sectiops which form the body of the
microphone from hard, wood, or even well-seasoned
plywood of the same thickness as the specified ebonite.
1f this method is adopted, it is essential to see that all
edges are well inished and that the material is absolutely
free from any trace of moisturc. All other details would,
of -.course, be the same as those given for the model
described.

Testing

Before the microphone can be tested, it is necessary to
secure a suitable transformer and have ready some form
of low-frequency amplifier, ’

The transformer is required to provide the coupling
between the microphone and the amplifier, and it is
connected in' the manner shown in Fig, 4 It should have
a ratio of between 30:1 and 75:1, and if quality of
reproduction is a consideration, as it should be with this
class of apparatus, it will pay to buy a reliable component
specifically desigued for such’ work and mot attempt to
use some makeshift arrangement. i

1t will be noted that the primary of the transformer is
connected in series with the micréphone, ie., the two
carbon rods and a'small dry battery. A g-volt-grid bias
battery is suitable, but for the sake of .compactness I
would ‘suggest .an ordinary 43-volt pocket.lamp.battery.

If the microphone is likely to be nsed frequently, it is
advisable to include a switch between the. battery and
one side of the primary; so that the civcuit can be broken
at will and thus avoid an unnecessary current drain from
the battery. - It-is a very good'idea to house the trans-
former and battery -in a small. ¢ase to which has been
fitted four terminals and a switch. The case should be
consiructed from metal sheet for preference, although a
wooden case will be found quite satisfactory for average

amateur requirements. A suggeSted assemDbly is shown
in Fig. 5, two of the terminals being for the microphone,
and two for the output to the amplifier.

After connecting the microphone-to the appropriate
terminals, completing the battery circuit, and connecting
the output to the input side of the amplifier, snap the
fingers just in front of the diaphragm and ‘don’t resort
to the rather dangerous habit of jabbing the diaphragm

with a firiger to see if the * mike * is working. If the
amplifier is in order, the sound should be reproduced
via the speaker, in which case tests can be made with
speech or music. )

When speaking, don’t speak énfo the mike unless you
are at least two or three feet away. It is far better,
when the mouth is close to the- microphone, to speak
across if, otherwise very objectionable blasting may be
produced. :

Microphone Howl

Tf the microphone is in the same room as tlie loud-
speaker it is bighly probable that a piercing howl will
be set up-as soon as the volume is increased, This is due
to a form of feed-back between the loudspeaker and
the microphone, and the only way to overcome the
trouble is to adjust the position of the microphone with
relation to the speaker wuntil the former is out of the
effective sound field of the latter. In most simple
installations, the spcaker should be in Jfront and pointing
away from the microphone; although a great deal depends
on the acoustic properties of the room or hall in-which
the apparatus is being used.

1t is permissible for the leads from the transformer to
the microphone to be several yards in fength, but the-
connections to the input of the’ amplifier should .be
kept as shori as possible, and preferably made with
screened wire, the screening being connected to earth.
As one side of the input is invariably connected to the
common negative earth line of the amplifier, the connec-
tions can be made with a single screened wire if the
method shown in Fig. 6 is adopted. )

There is one exception to short input leads, and that
is in the case of A.€. operated amplifiers, when it will
be found necessary to keep the microphone ‘transformer
three or four feet away from the mains transformer.
This procedure is necessary, unless the mike transformer
is housed in a.metal box, to avoid the possibility of hum
being introduced into the input circuit .by radiation
from any parts of the circuit carrying raw A.C.

)

) INPUT
Fig. 7—(Top) A simple /

form of volume control ¥
connected across-the grid

25 MEG

circuit of the inpul
valve. (Bottom) A
useful mixer  circuit

when two inpuis have
to be controlled andlor
lerided.

PICK-UP
]‘ = .25 MEG

Volume Conirol and Amplifiers

 As it is practically impossible to keep the sound,
whether speech or music, to be reproduced within fairly
narrow lirnits, it is essential to provide some form of
volume control to enable the input to the amplifier, and
likewise. the overall amplification, to be regulatcd.

This is most easily done by fitting a potentiometer
either-across. the secondary of the microphone trans-
former or, better still, across the grid circuit of the
input valve, as shown in the top diagram of Fig. 7.

As it is desired, in so many instances when a micro-
phone is used with an amplifier, to make use of a pick-up
as well, the method shown in the lower diagram of Fig. 7
should be adopted as it allows the input from a micro-
phone-and a pick-up to be controlled at will and mixed
according to ‘the operator’s requirements. It is well
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worth cmbodying this arrangement in the amplifier, as
it adds considerably to the cffects which can be produced.

It is practically impossible to say what type of
amplifier or how many valves are necessary to give good
reproduction, as so much depends on the volume required,
the size of the room or hall, acoustic properties and the
“number -of people to be addressed or the area to be
covered by the amplified sound.

The figures given below must only be taken as a guide .

and, if possible, tests should be made to determine
the amplification required for any given installation.
For domestic use, where sufficient output for a normal
room is required, quite good results can be obtained from
a battery-operatcd amplifier having an output of, say,
1§ to 2 watts. This will necessitate at least three valves
and push-pull or Clasg, B should be used iu the output

stage. A muains receiver or amplifier having an output of
3 watts can be used for speech or music in a small hall
whenrthe audience is quicf, but if dancing is to take place
then a minimum of 5 watts will be essential,

If one is interested in using the microphone for, say,
crooning or relaying music in a small dance hall, then
I would strongly advise a mains-operated amplifier of
the portable type, having an output in the neighbourhood
of 8 watts.

A Word of Warning

When using a microphone for entertainment purposes
don’t skimp the selection of your apparatus to such an
extent that everything is working at its maximum
output. Tt is very advisable, and equally esscntial in the
interests of quality, always to have a reserve of power,

Economise on Power

Power Required and Wasted are Maiters Dealt With, Also the Pi’eliminary Steps Towards Economy
By L. O. SPARKS

RADIO receiver can be compared with a motor-car
A with respect to power output required and the
maximum which can be developed. In both
cases, the power reserve is often greatly in excess of that
likely to be required, and the average running costs arc
higher—bearing in mind the power necessary for general
service—than if a smaller set or car were used. Under
normal conditions, the extra runming costs might not
represent a factor. which has to be studied; to-day,
however, users of battery-operated equipment have fo
give the matter their consideration, not necessarily
from the point of view of cxpense, but because of the more
serious side of the problem, the reduction of available
supplies.

The interest one can show in the reception of the
majority of forcign transinissions is now almost a
negligible quantity ; likewise the need to use multi-valve
reccivers becomes redundant. Iixcept in those areas
where reception is- definitely “poor, battery-operated

receivers could be restrieted lo the usc of three valves,
without sacrificing any entertainment value under,

present conditions, and, in many districts, two valves
in a.well-designed circuit would provide all that many
listeners require. There is little sensc in using, say, a
four- or five-valve receiver; with the voluine coutrol
well turned down, and frequently having difficulty in
obtaining a replacement H.T. baftery, or having to do
without the sct for several days owing to lack of sup-
plies, when fewer valves would serve one’s purpose.
There is also the matter of valve renewals to be con-
sidered, so it is up to every listencr to talke such measures
as may be applicable to his individual installation.

The First Step .

What strength of loudspeaker output is required
for normal domestic purposes ? This is a question to
which no two listeners will give the same answer, there-
fore it is only possible to make deductions by con-
sidering the rated output of the types of valve and
speakers most widely used. A great deal depends on
the acoustic properties of the room and the sensitivity
of the listeners’ cars. Speaking in a general sense,
sets are more often than not operated at a volume
level far in excess of that required for comfortable
listening. This fact is one which,can be most annoying
to neighbours, and, 'in the ain,-is due to habit “and
lack of thought. It is surprising how one can get
used to a certain volume of sound so that, eventuaily,
it is not thought to be over loud. On the other hand,
a simple expceriment extended over a few days -will
prove that the same listener can hear and enjoy every-
thing produced via the speaker.when the aetual output
isireduced to 1/sth (one fifth) of the original power
output. This is assuming that the person. has normal

hearing.  To those not familiar with the use of decibels
or the mcasuring of outputs, by whick I mcan the actual
wattage, the above may seem rather phenomenal,
but it is a fact that considerable experimental work
has been carried out in connection with such acoustic
or, more accurately, electro-acoustic considerations.
The decibel, which is purely a comparative unit, and
which is used to express volfage and current ratios and
power ratios, as related to some predetermined standard,
is also often used to.indicate the comparative loudness
of sounds. For example, if when considering power
it is stated that an increase or gain of 5 decibels had
been obtained, that would represent a change of 3.162
times when expressed as a ratio of powers. I'rom the
experinients alrcady carried out, it has been found that
a reduction of 8 decibels is necessal'y tu produce what
the average listencr would say is about ** hall as loud »
as the original signal or output. Now ‘8 db: actually
repiesents a power ratio of 6.3, \)‘llich means that the
power output can be reduced from 6.3 watis to 1 watt
to produce the effect on the listener of “ half as loud.”
Other rcsulls obtained show that 3 db. change is so
small that the majority of listeners could not tell that

A modest two-valver having a three-oalve output, a malti-electrode
valve acting as an H.F, amplifier and detector.
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the output had been varied. 1f a table of decibels
and power ratios is examined, it will be seen that 3
db. represent a change of double or half the power,
according to whether it is a gain or loss. In other
words, the power output of a set or amplifier can be
doubled. or halved and, the average person will not be
able to tell the difference. These figures make one begin
to wonder just how much power is necessary, or how much
power is being wasted. ’ :

What Power is Required

A small battery-operated power valve has an output
in the region of 150 milliwatts; a super-power or a
pentode Tises to 500 to 650 wmilliwatts. Their mains-
opcrated  counterparts, taking average types
widely used, weuld have ratings around 2 watts (2,000
milliwatts) to, say, 3.5 watts (3,500 milliwatts). Any
one of these valves, provided it is being opcrated
under correct conditions and- used in conjunction with
a modern type of moving-coil speaker, 1s capable of
providing sufficient sound for the average domestic
apartment. Why, then, is it necessary to use the higher
power valves if 150 milliwatts is sufficient ? There are
sceveral answers to this question, and the first one would,
unidoubtedly, be provided by the super-quality enthu-
siast who would state emplatically -.that 5 watts, 10
watts, or 15 watts are vital to enable the peak passages
of a transmission to be handled without distortion.
Even if this point is allowed—to those who are able to
live in-detached houses remote from neighbours——one is
really concerned, in- a general listening sense, to. the

normal volume required, and the setting of the volume

control during the majority of programme listening.
It is appreciated by true quality enthusiasts that
unless a specially Dbalanced volume-control circuit is
used, the effect produced on the éar when the control
is turned towards its minimum is that the treble and
bass are cut to a much greafer extent than a compara-
tively narrow band of frequencies in the middle of the
scale. This annoying effect can be recognised with
many receivers, and, quite possibly, it is one of the
reasons why thie volume is turned up to’a level far in
excess of that required for hearing.

Smaller Output Valveg? .
Yrom the above, one is led to ask : ““ Is it not better to
use a valve in the output stage having a smaller output
which would allow the volume control to be in "its
maximum position, and thus eliniinate the clipping of
the extremie edges of the frequency response ? ' Pro-
vided the circuit. preceding the output stage is designed
to suit local conditicms, i.e., field strength of the nedrest
powerful transmitter, and the valve selected for the
output stage, the question is quite in order and, in the
writer’s opinion, worthy. of serious consideration from
the ~majority of - listeners, especially ' during ~present
conditions. Most battery-set users will agree that they
- get a tonal response from their receivers.which satisfies
their ears, and many will say that they wish for nothing
better. These statements do not reflect on the listeners
ears or his appreciation of musical sounds ; rather does it
indicate the progress in receiver, component, speaker
and valve design, and that a small output can be suffi-
cient. Even with a modest three-valver, the volume
control has often to be turned down, showing that a
certain rescrve-is available and that, say, 2zoo milliwatts
is not always required.

Reducing Losses 3
Before starting on any drastic economy modifications,
it is advisable to commence-eperations by giving the
whole installation a good overhaul and eliminating all
possible sources of Joss. A sensible starting point would
he the aerial and -earth system ; too many listeners
jgnore the all-important aerial and even a greater
number appear to forget altogether about the necessity
of providing a good earth connection. The fact that
many modern high-efficiency sets will give results when
connected.to two or three fect of wire and without any
- earth lead, does not alter the designer’s original intention
" that rcasonable aerial and earth conncctions must be

most .

used if the best results are to be obtained. -No set can
do .justice to its makers if it is used under conditions
contrary to their specification, and, so far as ‘the con~
structor is.concerned, it would be wise for him to remem-
ber that a good acrial is offen befler than an exira valve.

‘If an indodr acrial is.in use, try replacing it with a
simple outdoor type. ‘Even if space only permits a
short one to be erected, results will be better and, what
is even more important, it is highly-probable that inter-
ference from man-made static will be reduced. Height
is the main factor, this being closely followed by the
advice to keep the aerial wire well away from earthed
objects such as walls, trees and overhead- wires. Good
insulation at points of suspension is vefy desirable and
attention should be given to the lead-in wire to make

An 8valve A.C. radiogram, capable of giving fine resulfs,
but—is such a powerful set necessary for normal domestic use?

sure that its covering is sound and weatherproof.
Various tvpes of external aerials have been described in
a recent issue, which also gave important pointers about
earth connections, so there i3 no mneed t> elaborate on
these iters here. ’
Where such aerials are already in use, improved
results will be obtained by giving the system a carcful
overhaul, cleaning the insulators—especially'in industrial

areas and after the winter weather—locking for
fractures aud.other defects in the wire, External
lightning-switches should be cleaned and  contacts

examined for looseness and corrosion. The termination
of the earthing wire should be inspected, and,’if possible,
examine the carthing plate or tube 1if sucli is tsed.
These have been known to corrode to a few flakes of rust-
like substance before now.

Tf the sct is battery operated, and it is thése we are
concerned with in this article, the next items to examine
are ajl contacts nmade to the battéries. A dirty or poor
contact represents a loss, therefore make them clean
and positive in action. Accumulators are the-worst
offenders in this matter, due to the corrosion which often
sets in around the terminals and connecting tags. If
such is present it must be removed and the metal parts
thoroughly cleaned, this being undertaken  with hot
water and a small metal scraper.  Before doing- this,
it is necessary to see that the vent plug of the accumu-
lator is sccurely in position to prevent- any leakage of
the acid. When all traces of the corrosion have.becn
rempved, it is permissible to smear a very thin coating
of {petroleum jelly or Vaseline on the exposed metal

arts. - .
P To complete the L.T. supply examination, it would.
be advisable to have the electrolyte examined by the
charging. station and, ’if much sediment is present in
the cell, have it .swilled out and the container refilled
with fresh electrolyte. A good charging station will be

To be continued.)

“ able to advise you on this matter. *
(
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Groups
IT is hoped that members in certain districts will receive,
before long, notification of other members residing in
their arca. The object of this will be to allow contacts
to be made, so that the possibility of forming a Group
can be discussed by those iunterested. During jhese
preliminary moves a great deal will depend on the
meémbers themselves as to the success or otherwise of
the project. Co-operation and enthusiasm are essential
if Groups are to be formed, and-in view of the general
praise the idea has alreatly reccived, we feel confident
that members will get together once they are.able to
contact e¢ach other. :

We do not advise any fime to be wasted, during the
first-two or three meetings, over-the selection or appeint-
iment of officials, ¢te. Those details can be attended to
after members have. got to know each other, and ‘after
we have been informed of the business discussed and the
suggestions put forward and passed on our récommenda-
tion-for the formation of a Group.. It-will, of course, be
necessary for one member—authorised by’ those present
—10 notify us of all that takes place so that we can
attend to the matter at this end. -

We know of several instances where three or four
iriends living in the same district are all members of the
Club; in sucll cases, we would welcome a letter from
one of thewn, that is if all are agreeable, giving us the
names, etc., of the others, as they could easily form the
nucleus of a Group and we would then put otlfer members
in the same area in touch with them. Well, so mnuch for
that side of the Club’s activitics; now let us sec what
other members have been doing, by reading the following
extracts from their letters : .

From a member in the R.A.F.—Cpl. E. J. Roberts
says in his letter:

“ Have just received an official verification card from
station KC4USA, Baird Antarctic Expedition, South
Pole, confirming a report I sent them on their 20-metre
fone signal.

¢ Tlogged them way back in 1940 and now, after nearly
two years, 1 have received a QSL.

“ T should be very pleased to hiear from any other
readers who have verified this station.

“Wishing your paper continued success.”

Bury, Lancs.—We wonder how many members

heard the dramatic broadcast referred to in a letter from

J. E. Hodgkins : -, 1
“ A few lines to tell you of something 1 -heard on
Friday, March 6th. which may interest other members.
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“On the 1 p.n, B.B.C. Home News an cnemy report
that Batavia had been captured was quoted. At 12.40
G.M.T. I picked up the carrier wave of station PMA at
Batavia on 15.48 metres. There was no speech or music
until 12.50, when the announcer said, ‘ Hello, hello,
this is Batavia. Due to technical difficulties we are
obliged to close down. If the damage is repaired before
13.15 G.M.T. we shall resume transmission, if not, we
shall be on the air to-morrow.” Then at 13.15 G.M.T.
came this, ¢ Hello, hello, this is Batavia calling, we are
now closing down with our National Anthem, good-bye
to you all, God bless you, and good luck from the N.E.I.’
No National Anthem was played and the station switched
off. . I think this was the last- broadcast from PMA.

“1I am fully in agreement with the Group scheme.”

Kelso members please contact.—G. A. Lockie, of
*“ Ashlee,” Forrest Field, Kelso, Roxburghshire, ‘asks for
contacts and adds:

“TI wonder if you could put my name down in the
l(ist on )‘ Contacts Required,” in PracricAL WIRELESS
age 16). . .

* Reception . of station HCJB, Quito, was very
good in February. The programmes started at 12.0
midnight with a relay from WBOS of news in English. -
This was followed at 12.15 a.m. with a programme called

¢ Equadorian Echoes,” in which the Andian Serenaders
sang some hymns.

““Stations WRUL and WRUW broadcast to Australia
at 9.15 (G.M.T.) on Mondays, Wednesdays and Fridays.
Reception is usually very good here.”

Willington Quay, Northumberland.-

-

e 5
Eg/

Hennies

Fig, 1.—Circuit of Unit
No. 1, which combines
hish end low-note control.

—Members in or
near  this district can make contact with A, Scarth, of
49, Stanley Street, who is particularly intercsted in
SW work.

Ketiering, Northants.—N. C. Liddington, of
Bayes Street, makes the. following remarks : )

“T am writing to inform you that I would be very
pleased if a B.L.D.L.C. group was formed in ray district.
I would also add that I would like to correspond with
some other members.”,
~ Wigan members please note.—Where are all the radio
cnthusiasts in .this area? Member 7,190, 42, Shaw
Street, seems to be a *‘ lone-wolf.”

*“1 am prepared to support a B.L.D.L.C. Group in
my town if there are enough members, but I have not
yvet come in touch with anyone in Wigan who is a member
of the B.L.D.L.C.”

Huyton, Liverpool.—Contacts are wanted by Bob
Hughes, of 6, Sergrim Road, whose letter is given below :

‘“Many thanks for membership card which is now
framed along with my QSL cards; by the way, are
the badges ready ? I have now altered thc position of
my den and aerial, which is now a 1oft. inverted-L type
and quite efficient. I have also been polishing up my
morse. I wholeheartedly support your idea of B:L.D.L.C.
Groups,-and 1 would like to be put in touch with some
members around my QRA (Huyton' and Roby).

““ Your series of articles by 2CHW are welcomed.”

Yes, badges ave now in stock. (Hon. Scc.)

44,
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Tone Control
THE majority of circuits can have their tonal response
improved by the addition of efficient tone-control
arrangements. By this we do not mean those which
emphasise the low notes at the expense of the higher
frequencies, as they merely produce. false or artifieial
response and invariably kifl the brilliancy of the repro-
duction. It is amazing the number of listeners who
confnse brilliancy with shrill or high-pitched response ;
the two are not comparable and every enthusiast should
malke a point of studying reproduction carefully so that
he will be able to recognise the true value of thz"various
- jnusical frequencies and appreciate their fespective
relationship. '
The two control

units deseribed below represent

practical methods of obtaining a reasonable balance and -

correcting any tonal defects which might exist in a
receiver or amplifier and compensating for faulty
acoustic properties of a room or hall in which the in-
stallation is in use. The specified components are
assembled in small metal cases, little larger than a
standard 1..F. transformer, thus allowing the units to be
mounted on any existing chassis in the most convenient
-position close to the L.F. stages.

The theorctical gircuits of both units are seen in
Figs. 1 and 2, the former giving complete control of low
and high frequencies with a single panel control, whilst
the sccond gives separate control to both treble and
basg. In cither case the only modification to an existing
receiver which is called for is the breaking of the lead
to the grid, the two ends of the wire then being joined
to the two termiinals at the sides of the units. If the space
available permits, the units should be mounted as close

Fig. 2— This is Unil
No. 2’s cireuit, where
separate  controls are
provided for high and’

low  nofes.

. .

to the valve as possible, and then the control or controls
should  be i
brought out, to the panel. If, however, there is insufficient
room mear the valveholder, or it is desired to avoid the
use of extension spindles, the leads to the umits will
necéssarily be increased in length. To avoid any risk of
instability which might be introduced by such leads it
is a good plan to screen them.

Constructional Details
HE original units were built up in aluminium cases,
ibut-copper or even tinned iron sheet may he used.
Remerober that copper and alnminium are ‘normally
emploved for H.F. screcning and iron for L.F. screening.
As the choke in Unit 1 is of the L.F. tvpe and there may
be a risk of interaction_ between it and another un-
screened L.F. component of a similar nature, an iron
screen wounld undoubtedly be preferable in this case. For
ease of working, and for the other unit, ordinary soft
metal may, however, be employed and will remove any
risk of H.F. currents being picked up on the L.F. side.
The metal should be marked out as shown in Fig. 3,
noting carefully that in one unit two- holes ‘are required
in front, and in the other only a single hole, but two
additional holes are then.needed for the choke fixing
bolts. For the terminals, as:these have to beinsulated,
it is probably preferable to uscathe special bushed type
of .component, and the drilling diimensions are for these
particular items, Smalier terminals, with insulating
washers, could be utilised, provided that extreme care is
taken to avoid short-cireuits to the metal case.  When the
metal has heen cut out it should be deeply scored along
the dotied lines, noting carefully that the two holding-
down lugs are bent in the opposite ditection to all other
bends, and thus should be scored on the opposite side

operated through an extension_ -spindle-

INSULATED IS ULATED
TERMINAL TERMINAL &
Fig. d.~—Wiring.

plan  for Unit
.

of the metal. Drill all holes before bending, and then
carcfully fold up the metal to form the rectangular case,
No arrangements have been made to seal the edges of
the cases in, the experimental models, but if copper .
or iron is employed the edges may be carefully soldered.
In the event  of aluminium being employed, greater
rigidity and complete screening may be obtained by
providing lugs on the side picces so that they may be
turned over and bolted to the front and rear. If, however,
stout metal is employed it will be found possible to bend
it up and make quite a rigid job without going to this
extra trouble.

Wiring

: THE wiring details of the units arc shown in Figs. 4

and 3, and in both units it will be found possible to
mount the controls and choke before com meneing wiring, -
the cotidensers being merely wired into position at the’
points indicated.” Use stout wire and there is then no
need to use anv insulated sleeving, as the wires are so
short that there will be no risk of thelr moving and causing
a short-eircuit, With-regard to the component values
it should be noted that each listener has -to adjust.
his receiver to his own requirements. Accordingly; the
values shown on the circnits on these pages may not be
suitable for every listenér. They provide, however, a
wide range of tone variation and have been found to
give the desired control on a number of receivers with
which they have been tried. It should be noted, how-
ever, that the unit in Fig. 1 gives control of both bass
and treble on the onec control, maximum bass cut-off
being given when -the knob is turned one way, and as it
is turned in the other direction it gradually reduces the
bass cut-off and introduces top cut-off. Thus, in a cen-
tral position the effects are more or less balanced out.

The most suitable tapping of the choke will also depend
upon the remaining component values, and in our case
we used the tapping giving one henry.

"The other unit has a separate adjustment for each
purpose, control of the lower frequencies being carried out
on one knob and control of the higher frequencies on
the other.

G
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Fig. 5.—The lay-
out and wiring

for Uait No. 2.
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YOU MUST KNOW

S”

WE have already trained hundreds

of men for radio duties with
the R.A.F. and other vital war-time
services. Now, in response to many
requests, we have mtroduced new
Mathematical Courses.

If you wish to join the R.A.F,, or.
increase your efficiency in other war-
worl;, you must know Mathematics.
By our simplified method of Home
Studving, you can at last learn this
fascinating subject really thoroughly,
dn vour spare time. Waste no time,
Dbut post coupon now for free details
vof ‘our ‘Home-Study Courses in
Mathematics, Radio Calculations,
jRadio  Servicing, Radiolocation,
Television and Transmission.

T. & C. RADIO COLLEGE
- 29, Viarket Place, READING

I M S Nt NSO S S e —

"' (Post in unsealzd envelope, 14. stamp.)

' Please send me free details of your Home- l
X Study Mathematics and Radio Courses.

]NAME l

I ADDRESS .
P.28

RELAYS

for A.C. & D.C.

Synchronous
Time -Delay
Relay PRL.
(as illusirated)
Ask for leafle:
SPN,PRW.

L

LONDEX
LTD.

Anerley Works, 207, Ancricy Rd.,
London, S.E.20. "Phone : SYD 6258/9.

—VALVES anp SPARES—

NATIONAL UNION, PHILCO,
TUNGSRAM, ETC., VALVES.
Philco replacement Coils, Volume

Controls, Condensers, Resistances, etc.
No fists. Please send stamp and state
requlrements
E. H. ROBINS TRADING CO., LTD,
32, City Road, Cardlff

BOOKSELLERS TO THE WORLD

*FOYLES
. FOR BOOKS ON WIRELESS
AND EVERY OTHER SUBJECT

113125, CHARING CROSS ROAD,
LONDON, W.C.2
Open 9 a.m—6 p.m. including Saturday
Tel.: Gerrard 5660 (16 lines)

He Learned CODE
the CANDLERway!

If, as a Pesult of reading this advertisement
you send for a coFy of the Candler ' Book
of Facts,” you will also rece‘ve in the form
of ' extracts from letters ”’ convincing
proof of the excellence of Candler training,
Here is an eziract from a letter sent tn by Ref.
No 3171.—R.G.S. [
“ NOW TI’S TH ANEKS TO CANDLER
SYSTEM’ THAT TI'M. WORKING
WITH THE- GREA OF EASE
ONFIDENCE WITH SORIE OF
BRITAI’\ S CRACK OPERATORS
AND' I FEEL ‘ RIGHT Al‘ HOME”®
AMONG THEM.”
This Ca.nd]er student has secured a Govern-
ment post as a Telegraphist.
in the "' BOOK OF FACTS.” which Wwill be
sent FREE on request. full information is
given concerning the subjects covered by
all C”mdler Courses.
FUD Scientific Code Course for be-
g.lmer T&ches all the necessary code
fundamentals scientifically,
ADVANCED High-speed Telegraphing for
operators who want :to- increase their
w.p.m. speed and improve their technigue.
TELEGRAPH « Touch : Iypewriting
Course for W/T operators who wish to use a
tyvpewriter for recording messages.

Courses. on Cash or Monthly Payment terms.

COUPON" =™ ™ = == mm o ot o s

¥ Pleasc send_me a Free Copy of Candier I
| *“ Buok of Facts.”

| NAME o et s i

l ADDRESS oieeeeeeiecrie e cenmiee e neaans |
L S H

E Post Coupon in 1d. unsmled envelope Lo

THE CANDLER SYSTEJM CO. 5 L. 0)
' 121 Kingsway, London, V l

| CGaadier System Co., Denver, Colorado, U @ A. 3

PITMAN

THERMIONIC VALVE
CIRCUITS

By E. Williams, Ph.D., B.Eng., A.MLEE. This
book gathers together a .series of [ecturgs
given by the author to third year students.
{t deals exclusively with the theory of the
operation and design of thermionic valve circuits,

and assumes a knowledge on the part of the.

student of altermating current theory and of
- mathematics. up to the ‘end of the second year.
A most useful-addition to the text-books in the
- possession of the student. 12s. 6d. net

INTRCDUCING RADIO -
RECEIVER SERVICING

By E. M. Squ:re invaluable to students, radio
service engineers, testers and dealers, enabiing all
to attain a working knowledge of the subject
in 2 minimum of time, and without laboriously
studying unnecessary theoretical frills. @s. net.

THE SUPERHETERODYNE
RECEIVER

By Alfred T. Wictts, AMLEE This is an
essential book for all who are interested in
modern radio. It is a practial and handy guide
_to superhets and tells you all about their
working, construction and maintenance. An
excellent book for radio mechanics serving
with -the Forces.  Fifth Edition. 5s, net.

PARKER STREET, KINGSWAY

BOOKS

CELESTION-AMPHENOL

* walveholders are preferved by
radio engineers because of
thetr  Strength, Efficiency,
Uniform Contact and excep-

tional Insulation.

A7 standmd British and American
farnes ove ngxilable,
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LF. Amplification Facts

There is a Limit to LE. Ampiiﬁcaﬁ}on, and This Article Explains Certain Items Which
Must be Considered '

ANY constructors appear to have the opinion that
M the amplification of a signal is simply a _question
of adding valves to an cxisting circuit. »They
seem to think that the process can be carried on in-
definitely, and that any odd type of valve will do in
the intermediate and/or output stages, while many more
are under the impression that if a valve is clasged.as an
output valve, it can handle whatever power you care to
inflict on it.
" Every would-be designer, and every constructor at
all interested in radio, should tackle the question of
getting out his own circuits, and must realise that a
valve- can handle only a
certain amount of work
and, if you start giving
it tnore than it is designed
to cope with, it will make
every attempt to get on
with the work ; but some-
thing will suffer. The
quality of the output
will De the first thing
and, secondly, it will
start to crack up under
the strain.
If a little considera-
tion, plus even a smat-
tering of elementary

%

e —

Fig, 1.—The resistance Rl repre-
sents the palve résistance and R2
the external load.

knowledge of the opera-

tion of a thermionic valve, is applied to the circuit
under design, it ‘will soon be appreciated that for any
given operating conditions or particular type of valve
2 certain maximum input and output only can be
handled, without running the risk of overloading and
introducing the consequent distortion and strain on the
valve or valves. *

equal, or in other words that Rz is half of the total
resistance. Bearing in mind the above, if 1 volt is now
applied to the grid the resultant voltage due to the
amplification of the valve will be split up between Rx and
Rz to the.extent of 10 volts only being available across
Rz. With this arrangement, therefore, it would appear
that the efficiency is very low, but .n practice it is
pessible to increase the effective amplification by
increasing the value of the anode load resistance,
although it is not usually possible to get more than,
say, 60 to 75 per cent. of the total magnification of
the valve.

The actual voltage amplification can be found from
the formula’: V.amp.= - E

) iy T (Ri+-R2)

cation factor of the valve. Many might ask why nos
increase the anode resistance. to such a value that
would give even higher magnification. . This can be
easily answered by -asking them to remember that a
D.C. voltage has fo be applied to the anode of the
valve, from the usual source of high tension, through
the anode resistance, and according to the current
flowing so will a voltage drop be produced across Rz
which would tend to starve the valve if the resistance
was too high in value.

The actual voltage drop can be calculated from the
simple formula : ’

when pis the amplifi-

o
SoltEe Gtopped = current flowing X Rz
1,000
Choke and Trausformer .

This defect can be overcome by using a suitable L.F.
choke in the anode circuit of the valve. This will have
a comparatively low direct current resistance, but by

© wvirtue of the reactance offered

Stage Gain

Every valve has what is known as an ampli-
fication factor, and this factor plays a very
important part in the amplification which will
be obtained. g i

Take the simple circuit shown in Fig. 1, which
is used purely to make this statement more
clear. Assume the valve to have an amplifica-
tion factor of zo. If a signal having a value of
1 volt is. applied to its” grid, it would be
natural to think that it would be amplified
twenty times, ‘and that 20 volts would be
available at the anode for :passing on to the
next stage. Such an arrangement, if possible,
would be ideal, but, unfortunately, there are

by the inductance to the alter-
nating current which forms the
signal, it will produce & similar
efiect, as far as allowing the

HIT o HT+
J Max.

LS.

LT+

L=

other things which have to be considered.

Impedance .

Every valve has a certain internal resistance
known technically as its smpedance. This im-
pedance, the saime as the resistance in any ordinary
circuit, imposes a certain amount of work on the. valve,
and results in a voltage loss.

Referring to the diagram, the resistance Ry represents
the impedance of the valve, while Rz is used to denote
the anode load resistance of the external circuit. It can
be considered for our purpose as the anode resistance of
a resistance-capacity coupling, ignoring any additional
external resistance.

The signal voltage which will be available at the anode
for passing on to the next stage is directly proportional
to the ratio of the external resistance, i.c., Rz to” the
total resistance of the circuit, i.e., including the valve
resistance. Suppose, for example, that Rr and Rz are

X

Fig. 2By using L.F. choke coupling
excessive voltage drop in the anode,
~ circuit is avoided. fo the H.T.

HI~

Fig. 3—A normal transformer coup-
ling which offers low D.C. vesistance

signal voltage to be developed across it, as the anede
resistance. .

With the L.F. transformer, however, one must take
into consideration the additional ampli'ﬁcation produced
by the ratio of the primary winding to.the secondary,
and as this is usually of a step-up order, a greater
overall amplification will be obtained than with a
resistance-capacity coupling.

1t would appear from this that the transformer method
is the most efficient, but it suffers from a defect when
the quality of reproduction is taken to a fine point.

The impedance offered to an alternating current by an
inductance varies with frequency and, thercfore, causes
uneven amplification over the complete musical scale.
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PA. System

in America

How Sound Systems for Amplified Musm and Inter-communication are
Helping in America’s War Effort

MIERICA at war is taking advantage of cvery
scientific aid, including sound systems for
amplified music, selective and mass inter-

comimunication, to speed up the country’s eforts,

One of the newest uses of sound in the United States
is the ‘* ear-conditioning " of civilians and civil defence
groups to the terrific noise of the air raids. Recordings of
actual bombings complete with air-raid sirens, anti-
aircraft barrages, and thunderous concussion of exploding
bombs are amplified to sonnd levcls near the actual ones.
After the most peaceful-minded householder has sat
through five or ten minutes of this ear-splitting excite-
ment he is usually seized with a' ncw understanding of
the terrors of an air attack, and is ready to play an active
port in organising his own community to protect 1t>elf
agam:.t any such attack.

Morale Building with Recordings.

Recordings are being used to build morale among
industrial workers, and to speed up war material produc—
tion. And now amphﬁed melodies are even accelerating
the building of battleships in the same way that w holu
brass bands were enlisted to stimulate sh1pbu11dmd
during the first World War. If is therefore no surprise
to radio men to learn that the 35,000-ton  battleship
Alabama, under construction at a U.S. navy yard, is
being built to.music. The programme comprises six
concerts daﬂ\ , from records played through an amphi) ing

The music is described as “sweet” and swing,”

““ classic and corny,” and its effect upon the workers is
found to be stnnulatmg, and to promote incréased spirit
and effort,

In fact, the record- brealun" total of x00 major sound
amplifying and reproducing svs‘cems wcre installed during
.a recent 30-day period, 1ncludm<r a numbgr of unusual
installations, These sound ]obs reveal the constantly
widening field for “sound '’ in business and industry,
during the present critical period.,
Sound on Railroads g

For example, twelve 100-watt loudspeakers are doing
veoman duty in the -Roanoke classifying yards of the
Norfolk and Western railroad, handling war-timne traffic
-—constltutmg one of the 111ost powdrful systems of its

type in the world. Since the installation operations in .

the shipping yards have been carried on with a note of
efficiency. Orders are now communicated verbally over
large areas, doing away with the need for tie-consuming
swnallmg by lights and flags.

Another unique sound installation has been completed
at the Des Moin Ordnance Plant by the Technical Service
Corporation of Des Moines. This systent includes a master
control station in the administration- building, where
microphone, radio and phonograph facilities have becn
provided. Remote microphones are provided as well at
the telephone switchboard, for paging, at several other
points in the plant, Four groups of loudspeakers are
employed powered by amplifiers installed on the pole
which supports the horns. Signals from the control

station arc transmitted to the 1emote amplifiers over-

teleplione cables.

Munition Factories i
A powerful sound system designed for permanent use
in the new U.S.munition depot dt New Brighton, Minn.,
wassinstalled ahead of time so that if could also e used
by the building contractor for: e\pedxtmo and paging.
“The apparatus 0011>1st> of a central control cabinét with
microphone and phonograph facilities feeding 6.4 power

amplifiers which, in turn, drive 32 roo-watt loudspeakers.
The system is so alr.moed that any of the 10 groups of

speakers covering various parts of the plant can be used
individually for paging in selected areas, or the whoI(,
system may be used for plant-wide coverage.

Another sound system has been installed in a big
brewery at Albany, N.Y. A number of powerful re-
entrant loudspeakers arc placed at intervals throughout
the loading pl.).tforms -To acknowledge the-call the person
being paged goes to the nearest of a number of communi-
cator 5'[8.‘[10115 located throu"hout the plant.

Makmg Ships With Music
The Oregon Shipbuilding Corporation has mstalled an
extensive  industrial sound system which ‘provided

recorded music programmes for the plant in addition to

:

The observation tower at a new muniiion plant at Indiana. Note

the loudspeaker at the top.

paging and announcmd facilities. Nine Im% speaker-
trumpets are driven by 150 watts of power. The system
is also used to provide music during the lunch and supper
Lours for the workers.

During the same month sound systems were installed
in 21 schools and colleges, 12 industrial plants, cight
churches, severi U.S. Government projects, rx hotels,
hospltals and institutions, and in ‘such miscellaneous
locations as a race track, "several funeral homes, audi-
toriwms, department stores lodges, restaurarits, a roller
rml\, a bowling alley and a muht club In addition, one
city in Kansas purchased a mobile sound system. so that
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forward to the future,

then war or no war

‘future will be what you make
it. Use your spare time to
increase your earning power,

future will
be secure. m

YES! BE PREPARED

%
Times are difficulr, but that
is no reason why you should
not be looking confidently

Your

your

EARNING POWER IS A SOUND INVESTMENT

Accountaney Examina-
tions
Advertising and  Sales
Management
Agriculture

Examina-

A.M.1. Fire E,
i

ons
Applied Mechanics
Army Certificates
Auetioneem and Estate

Avmuon Enginecring

_Aviatlon Wireless

lue Prints

oflers

Book-keeping, Account-
ancy and Modern Business
Methods

B.Sc. (Eng.)

Buildmg, Arcmtecture and
Clerk of Wo

Builders’ Quan e

Cambridge Senior School
Certificate

Civil Engincering

Civil Service
All Commermal Subjects

Commercial Art

Common Pr eum E.LE.B.

Concrete and Siructural
Engineering

Draughtsmanship. Al
Branches.

Engineering. All branches,
subjects and  examina-

Genm al qunatim\
G.P.O. Dept.
Ileatme: and Venmaﬁng
Industrial Chemistry
Institute of Housing
Insurance
Journalism

anguages
Mathematics
Matriculation

any subfect,

DO AKY OF THESE SUBJECTS INTEREST YOU ?

Metallurgy

\Immg All subjects

Mining. Electrical Engin-~
eering

Motor ]-:ngmeering

Motor Trade .

Munmmal and County
Enginee

Naval Ar(lnteetux-e

Novel Writing

Pattern Making

Play Writing

Police. Special Course

Preceptors, College of

Press yTool Weork

Production Engineering

Pumps and Pmnping
Machinery

Radio Conununication’

Radio Service Engineering

R.AF. Special Courses

Bnt)ad Maklng and Main-
en

Aulesmnn-mp, LS.MLA.

Sanitation

School Attendance.Officer

Secretiarial Exams.

Shipbuildln

Shorthand (Pltm:m’q)

Qhort-ston' Writing
peaking in Public

,sh uctuml Engineering -

‘Surveying

. Teachers of Haudicrafts

Telephony and Telegraphy

Television

Transport Inst. Exams.

\'ltc“ ers, Gaugers, Inspec-

Weights
lnsnoc tor

Welding

W{_reless ‘Telegraphy and
cle

Work« Managors

If you do mot see your own reﬂ uirements above, write to us on

particulars free.

| selections.

and  Measures

CUT THIS OUT

To DEPT.
LTD,, SHEFFIELD.

Particulars of, o0o o
Your pnvate advice
about. .

NEMC s w svwreosmonsanasmae

oo P T S M o ot B P W e W W o O

104, THE BENNETT COLLEGE,

FETTORS FETIIIN

Address ........ hesesreenees

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

COUPONRN

2

Please send me (free of charge)

which does

5 (Cross out line
} not apply.}

................ Perssessens
PLh,ASE WRITE ' IN BLOCK LETTERS

the police cars cruising around tows can issue stentorian
ttaffic commands to infractors of local rules of the road.

Safety Messages .

When modern sound installations are made in indus-
trial plants, the purposc is above all to stimulate morale
and to promote general good feeling between workers
and management, by the mtmductmn of pleasing rausic
during working hotirs.

Even though the noise conditions in such plants may
reach such*high intensities as 65 to 100 decibels, it has
been found possible to usc individual loudspeakers at
each machine so that the music being played is heard
clearly above the factory roar.

The loudspealer system can also be used for local
plant broadcasts of safety instructions, and for possible
air-raid warnings.

The musical programmes are started five minutes before
the time work is to begin and thus have the cfiect
of getting employees in and ready to start work promptly.

Sound Relieves Fatigue

Industrial tests have shown  that in factory work
there is a peak of fatigue occurring about 11 am.
To offset this, music is begun at 16.55 a.m. and con-
tinued 24 minutes until 11.1g a.m.

Then at the noon hour, news is given while the em-

.ployees eal  lunch in the cafetéria or alongside their

machines. Atizzgzo0a ” of musical
selections follows.

Other fatigue peaks occur at 2.30 and about 4 p.m.
and ‘these are again periods for quarter-holr musical
At closing time, music is again heard.

The noon-hour ‘* request " musical programmes which
follow the noon news periods, are made up of selections
chosen by the employees themselves, and thus they feel
that they have a hand in nrrahvinor the-noon music.

Wedding marches and ** happy-bxrthd’ty v greetings are
often mcluded on appropriate occasions.

The usual practice for the supply of the [Decessary
nusicil recordings is to furnish an initial plant “ library’
of 500 records, and then to furnish 100 new records a
month, on an exchange basis. This accomplishes the
elimination of old records, and continuously keéps the
local industrial-music collection both up-to-date and in
good operating condition.

In someé of the workrooms where the new industrial
music has been installed, high noise levels prevail but
the new music system successfully meets the difficulty,
particularly with the aid of small focal spealers installed
at each machine in rooms where the noise is great, In
general, women like the music to be distinctly audible,
so they can follow the melodics. Men at work, on the
other hand, prefer music only as a_‘ background » and
so for male workers the music levels need be relatively
low, and the sound sources can be large centralised
spe'd\ers

In contrast with workrooms of high noise intensity are
certain departments in textile pI'mts, such as the
burling or mending rooms, where the hand-workers are
surrounded by mountains of cloth material. which
nwaintain a depressing pall of silence all day long. In
these hitherto * silent-as-the-tomb »’.departments, the
coming of amplified music has been a great relief to the
Wi orl\crs tremendously stimulating their interest in their
work and their sense of \\ell-bemg

The effect of such music in mdustry has been to
increasc production from 6 to r1“per cent. But .the
great benefit to be acconiplished is the stimulation of

request programme

.emplm ee morale, reduction of fatigue, and the building

of a splendid spmt of friendly co-operation bhetween
workers and management.—IRaDI0 RETAILING,

NEWNES SHORT-WAVE MANUAL

6/~, or 6/6 by post {rom

(Jeorge Newnes, Led., Tower House, Southampton St.,
ondon, W.C.2.
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Comment, Chat and Criticism

War-time Concert Parties
How Entertainment is Provided for the Forces in Outlying Districts.
By Our Music Critic, Maurice Reeve

NE of the many tadicalgchanges which this war
has produced comparcd with the last is in the
entertainment of the Forces. All are agreed that

cntertainment of one sort and another is essential if a
healthy, contented and “ V' ** spirit is to be maintained
amongst all ranks alike. Also that it should be ““issued
out” with a reasonable regularity, _

If T was asked to name the three most essential
requirenients of a Serviceman I should plump for (a)
good quarters, (b) good food, and (¢) good amusements
{one could, and perhaps should, combine food as part
of quarters and substitute * regular leave’’ for good
food).

The difficulties in providing entertainment are enor-
mous, as the conditions of the Army, at any rate, are
as different from what they were in 1914-18 as one can
well imagine,
troops - were, for the most part, trained with the one
object of sending them across the seas to one of the
many theatres of war. They werg concentrated in huge
camps—sometimes containing a division—and it was
the ‘camp and not the troops which was static, Con-
sequently it was not difficult to providé men with
theatres and cinemas, recreational huts and billiard
rooms, etc., although any one individual may not have
used them himself for more than a week or two. The
situation was almost comparable to a commercial
traveller who requires the amenities of life as he journeys
up and down the country.

Isolated Detachments N
But in this war things are vastly different. Many
men have been stationed in the same place for more
than twelve months. And, the greatest difficulty of
all to-overcome, they are in small detachments, scme-
.times of under fifty. This applies.to the place where
I happen to be writing this article,
actually under 40 miles from our London terminus we
" are over 12 miles from the nearest. cinemna! Further-

more, the last bus back home leaves that salubrious’

haven of peace and rest at 4.15 (16.15 hours in Army
parlance) with a special “late’ bus on Saturdays at
8.20! Few may believe that possible outside the Scottish
Highlands or Dartmoor, but I cen assure them it is
correct, :

As we are a small detachment of under fifty, no
authority will provide us with any permanent form of
amusement or recreation, and we are solely dependent
on dart-boards, cards, a football or boxing gloves,
provided out of regimental funds. So when the notice
goes up “ Concert to-night at 8, or “ Cinema to-night
at 7,”’ the welcome it gets can well be imagined. ]

These are the conditions that prevail so widely
to-day, though not exclusively., Last year I attended a
course at a command depot in the West of England, and

in one week saw two excellent shows at the Garrison’

Theatre for an’ admission of one shilling, The theatre
held over a thousand, the stage was well appointed, and
the shows excellently presented. But, as Isaid just now,
i was a bird of passage, and the foHowing week somcone
else was vccupying my seat and I was a hundred miles
away.
Travelling Shows

E.N.S.A. provide some very good little shows which
travel around among such detachments as I am now in,
but their visits are few and far between (through no
fault of their own). They are very hard-working and
conscietitious people, and it is no light job to travel
many miles between shows, cooped up in a small car

In those far-off and half-forgotten days

Although we are.

which is like a gipsy’s caravan, their self-contained
home frequently losing its way when threading across
the wilds of nowhére where troops have their stations,
arriving late and hungry and then baving te present
their show, put on their best smiles, raise laughs, and do
their bit with scarcely a wash beforehand and seldom
a dressing-room otliér than “round the corner.”

One of thesé parties visited us a few weeks back., We
had ‘arranged to give cach of our three detachments a
performance, but in journeying cut from where they
Lad spent the night thew lost- their way (armies have
done that before mow !) and didn’t arrive at Company
headquorters till 2,30, very hungry and tived, Their
first performance was' timed for 3 but, in spite of a
gulped lunch they couldn’t malke the viHage hall till
3.30. The audience was naturally a little impatient.

Tea was refused in order to get.to ouipost No, 2 with
as little delay as possible—cight. wmiles. ~ This show ran
from about 6 to 7.30, then over to No. 3, which com- _
menced at 9. Then came the journey back of almost
30 miles to their hotel. Wheén it is borne in mind
that their  properties ’~piano, costumes, etc.—have
to be packed in their little car as carefully each time
as if they were going abroad, I think vou will agree with
me that this little party put in a very good day’s work.

This party consisted.of five people—tenor, comic,
soubrette, soprano, and pianist.  And they gave us a
first-class show with a wide variety of turns. Their car
is a very neat little affair with a seatfor each artist
(one of them is the driver), wardrobes for costumies,
and fixtures on to which the “ Mine ™ piano is clamped.

Popular Programmes 2 o

What type of programmes do the troops most enjov ? .
Firstly, 1 should say the collection of choruses, the sing-
song in which they all join in and give expression to
their thoughts and vent to their pent-up feelings. But
the choruses must be a well-chosen collection, well led,
and not allowed to flag. Notbing must be included that .
is not very well known. It doesn’t matter how many
times they are asked to share in the singing of * If you
were the only girl in the world > ; they love it more -
each time. But the most beautiful tune will fall as fat
as a pancake if unknown to them.

An attractive soprano is always worth her weight in
gold, whilst a short sketch by the soubrette and the
comedian, inn which a romantic adventure is more or
less left to the fmagination, gains great applause. The
comedian with his wise-cracks and suggestive * asides *’
and *“‘innuendos ”’; and a slick tap dancer—preferably
male—are indispensable,

Transport Difficulties :

The provisicning of these entertainments, and to a
lesser degree the travelling cinema, on anything approach-
ing an adequate scule (say one show a weck), is'a very
difficult problem. Even-if transport and petrol allowed
troops to be collected into various centres where suffi-
cient accommodation for both audience and aciors
could be provided, tactical requirements would put a -
heayy hand on such a scheme as it would be manifestly
improvident to take men away from their posts for |
scveral hours at a time. - And with such people as A.A.
and searchlight detachments—to name only two out of
many-—it would be foolish to even raise the subject. Tl
travelling show is obviously the ideal solution, and few
things would be moré appreciated by the fellows—and
girls—than the provisioning of more and vet, morg of
these stout-hcarted companies of talented and hard-
working men and women.
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Old-time Sets

Interesting Particulars of the Activities of Some
of Our Readers in the Early Days of Radio

N our 1\Ia\ issue Thermion issued an invitation to
readers. to scnd in photographs of receivers they
had made in the early days of radio when brighit-

emitter valves were used, and crystal deteclors were
also the vogue. In response to this invitation we byve
reeeived many phu‘m"laphx from readers and we. now
publishi a selection of thesc, together with some bricf

. descriptions which will, ne doubt bring back some
weleorue memories 1o other” l(“ld(’ra

The-photograph reproduced below is from F. Preston,
who will be reincmbered as a regular contributor 10
PracTicar. WireLess, He writes as follows :

“The outfit is-not too old, but it’s one of which I was
fairly proud in 1924,

“The big set on the right was an Gl"ht valve ¢ straight,’
provided with plugs 'md sockets so that any valve could
be cut out in turn. In other words, the outfit could be
operated as a single-valver, or it could have up to four
1.7, stages and up to threc L.F. stages.
were used, ‘while two of the H.F. stages. had semi-
aperindic tuning ; these had coils wound- with resislance
wire and tappings were brought out to rotary contact
switches, Coils for the other H.IV. stages were mounted
in rotatable holders so that theé coupling between them
could be pre-sct. A swinging coil was fitted for aerial
cotpling.” Theré were scparate tuniing condensers for
the acrial circuit and for -the (wo fully-tuned H.F.
stages. As was the fashion at the time, a separate vari-

"d»lc resistor was included in the flament circuit of
and the controls may be seen alony the

‘cach valve,

A corner of F Prcsions wireless den  showing
his eisht-valve “straight " recefver as wsed in 1924

bottom of the sloping .panel. To the right
of the big set iz a small ‘box housing a buzze!-
type- Wa\emetcr also with plug-in coils,

“Of the two sinaller sets on the left the §
upper one was a three-valve all-wave outfit, §
also with plug-in  coil The cireuit was
Det,—z L.F. Reaction control was by
means of the right-hand variable condenser.
A number of home made wave-wound aud
-double - basket .coils “can be- secn on-top of
the set.and in the various ‘coil holdera.

“ The lower receiver was.a two-valve short-
wave joh, with tapped,-low-loss inductance

Plug-in coils

W. E chkcti's 4-palv

of 1975 with s[a_pl"n frant .2nd bright-
semitter valves.” .

which can be seen 3ust 111slde the bO\ and on the left of
the panel.

“On the small table to the left of the picture can be
scen an experimental transmitter for 18o-metre working:
This had three valves, one of Which scrved as osc xll(xtur
and the other two in pndllol as-a power-amplifier stage.”
A Four-valver ’

W. E., Beckett, of Maidenhead, ertes concerning
his edlly receiver

“"The photo*ﬁraph shows™ a set 1 made
about 17, vears ago; it i a tuaed-anods

four- \alvol using buUht crniftcr valves,
and honc-uade  coils.”
An Early Layout

With I(‘ft,l(.nce to E. W. Bonson’s layout,

he writes :

“ My expericnce of radio as a hobby dates
back roaghly zo vears, when- one. could read
tlic paper by the llﬂl\t of ‘the sig-volters we
had” to usc? al:o when a vatiable con-

' denser was nccdcd one had. to go ol and
buy “anes, sp’lcln" washers, ete., and hope
4 tLe Jesultant article was’ .6or or .0003

mfd. ag required, » ‘Swinging coil reaction,

‘This lagout. of radio apparaius was used by E. W. Bonson about kwenty years
ago.
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too, was the last word in modern refinement, except
when the coil used to drop back after adjustment! The
accompanying illustration shows the layout I uséd in
the oid days.” ]

A Neat Outfit
The illustration below shows an early receiver and

cabinet speaker built by E. W. Bonson, whose Cmnp}ete
layout is illustrated on the opposite page.

One of the early receivers and caémet -speaker used by E. W, Bonsan

The Unit Prineiple

Here is J. McDowall's description of his receiver,
built on the unit principle :

»

tOR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who'enrolls for an L. C. S. Radio
Course learns radio thoroughly, com-
pletely, practicaily. When he earns his
diploma, he will KNOW radio.. We are
not content merely to #each the prin-
ciples of radie, we want to show our
students how to apply that training in
practical, every-day, radio service . work. .
We train them to be successful!

Dept.

94, International Buildings,
Kingsway, London; W.C.2.

Plealie exp!am fully about your Instruction in the subject
marked X,

Complete Radio Engmeerlng
Radio Service Engineers
N Elementary Radio
Television )
If you wish to pass a Radio examination, indicate it below.
Institute of Radio Engineers -
P.M.G. Certificate for Wireless Operators

. Provisional Certlf‘cate in Radio Telephony and

Telegraphy for Aircraft
City and Guilds Telecommunications

Name

Address

(Use penny stamp on-unsealed envelope.)

A receiver layout on the uni{ p;g:lcéﬁle, built l:ylj. K. McDowall

“ The recéiver illustrated was' bmlt in 1919 on the unit
principle ; it was. used as (1) Valve detéctor, circuit.
{2)H.Fror:L.F. amphﬁu on-crystal cireuit.” (3) Crystal
circuit. The ATI went up to FL, where, the time signals
wereé the high spot!  The horizontal unit contained a
home-made - cylinder + type-: variable condenser.. The
crystal ‘unit.included a-choice of crystals, and the sight
‘of ‘that -old" hedgehog L.F. - transforier and. brwht»
cmxtter R’ vahe rmakes me. feel an O.T. mdccd "

y {To be-continied:)

PRACTICAL 'WIRELESS SERVICE
MANUAL By F. J. CAMM .- )
_From all Booksellers 8/6 net, or by post §/- &ir“ect' from

the Publishers, George Newnes, Ltd. (Book Dept.),
Tower House, Southampton St., Strand, London, W.C.2

for QUALITY GOMPONENTS y
& ACCESSORIES 2
SPECIAL TERMS.

to members of H.M. Forces

. Civil Defence Services,

Qur technical adviee is at your serviee.

See also Class’ﬁed Advertmeme'nt puage 327

and
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A Refresher Course In
Mathematics

By F. J. CAMM
(Continued from page 274, May issue)

Arithmetical, Geometrical, and Harmonical Progression : Proportion—-Algebra

Examples in Aritbmetical Progression
AST month I gave all of the formule relevant to
an arithmetical progression, and 1 now give
examples in the application of those formulz,
1 have presumed the same series throughout sc that
the reader may more easily follow the applications, §
being the first term of the series described, the last term
125, and the constant difféerence 5, the sum being 1625.
1t is important to select the correct formula according
to whether it is the sum, the last term, or the difference
which is to be found. Thus, if the first term of a series
is to be found when the last term and the difference-is
known a formula must be selected where a is the first
unknown quantity.

Example—The first term of a series in arithmetical
progression is 5, and_the last term 125, the constant
difference being 5. Find the humber of terms in the

series. )
n=z—&a+} . =1255—5+I
=241 =25
Or K
11=_£S_. : =2X}-'625
a+-z 54125
3250 -
130 25

Example.—There are 25 terms in a series, the first
torm of which is 5, the last 123, the common difference
being 5. Find the sum of a series.

s=netz) 2505+ 125)
2 2 ’
= 2529L30 = 3258 =1625
2 y 2
Or,
S | 5 |
S=n[a+2— (n~1)] =25[(S+;(25"I)5
=25 (5+60; =1625
Or.
3 d | S .
S=n[z— (a—1)] =25(125—7 (25-3)]
=25 {[125—60] =25X65 =1625

Example.—Find the last term of a series: the first
is 5, the common difference 5, and number of terms 25.

z=atd (n—1)° =545 (25—1)
= 5120 =123
Or
”__s d, 1625 .5 (.
2=z 4 (n—1) -~—g+5 {25—1)
=65+g (24} =65+060 =125

If the sum of the series is known we could use anothe
formula ;

e =2X025
a 25
=3239_, =130~3 T =125

Example~Find the first term of a series of 25 terms
whose sum equals 1625, and last term is 125,

a2, _EREOZ5 o
o ~25

=I130—125 =5

Ot ?
a=z—d (n—1) =125—5 {25~1)
=I125~=120 =

Or
S d,. . _1625_5
a=>—= (-1 =0 (25=)
=65—60 =3

Observe that the number outside the brackets is mul-
tiplied by the number within it. ‘We do not subtract
or add it (according to the sign which prefixes it) to the
number to the left of it, for this would give an erroneous
answer, In.the last example, fog instance:

and 623 wmultiplied

1625 .5 e gl =621 i
25" 2 65—z} =624, 54

25—1=24 would be 1500, obviously.wrong.
Ezample—~Find the constant difference in. a series

"of 25 terms, whose first term is 3, last term r25.

4?72 - L1250 120
- n—1 25—1 24
If the sum is also known:

A= (Z+a) (Z—'a)

=5
o

_(t25+35) (1255,

25—a—z T2 X 1625 —5—125
130X 120 _ 1600 _
T 3250—130 " 3120 =3
O as—an) 625—(5x25)
2(S=—an 1625—(5X.
'd=_n4(rﬁ—~1) ~2[ 25 (25—1) ]
2 (1625—25" _3,000___
T TT2s5x24 T 6oc

Geometrical Progression

A series of numbers which increase or decrease by a
constant factor or common ratio is known as a geometrical
progression, For example, the series 3, 9, 27, 81, 243,
729 .- .18 in geometrical progression, the constant
factor being 3. A series such as —3%, lfi5— 11108, Y1024
also in geometrical progression, the difference in this
casc being —3, and the terms’ are alternately positive
and negative. ‘ o

Let a—the first term of the series, z the last term,
n the number of terms, r the constant factor and s the
sum of the terms, -

aer—nila a=S—7 {S—g). a=S$S :;E‘:'I R
i n=) _ .
S— L f7—T P
=S =S ,5:) 22=Y; 7":'\/&’
st
T S—z
arh S =pS—q=0, S=a (rn—1). Sea (x—r"
2 r—I Yot
r1—a
S=t—xt'
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S e g log i—=log a. ,
S=f—gr =S
log z--fog a

P=Et g (S+a)—log (S=2)
”_log [a+S (r—1)]—log a

log r )
n=1+log z—loggz-;—’-s (1'—1)].
o 2Ly z—a"1y/q,
S= n—i/;n =g

The Geomelric Mean of two quantities, A and B=+/ AB.

The reader will be able to understand the application
of the formula for geowetrical progression from the
examples given for arithmetical progression.

Harmonical Frogression

Quantities are in harmonical progression when any
3 consecutive.terms being taken, the first is to the third
as the difference between the first and second is to the
difference between thc second and third. Thus, if a,
b, ¢ are the consecutive terms in a series, then'ifa: ¢ =
a-b: b-c, then a, b, ¢ are in-harmonical progression,
and if .quantities are in harmonical progression their
reciprocals are in arithmetical progression. The har-
A and B is 240
) A+4B*

There is no simple formula for the sum of a harmonicai
progression, but taking the ordinary harmonic series

1
i+t
Sn, it can readily be shown approximately that—
Log (n+1) <Sn <1+4Log n. In other words, Sn differs
by less than 1 from log n. More exactly it can be shown,
though proof is long and difficult, that where n is very
Iarge Sn>> log n, by an amount known as 5. J
Luler's constant=o0.5772 to four significant figures.

monic mean of two quantities

and calling its sum to n terms

Averages

To find the average of « serfes of quantities, lhe tolal
of the similar quantities 1s divided by the number of
guantities. For example, the average earnings of ten
men earning 30s., £2, 508., £3, 70S., £4, 90s., £5, 1I0s.,
£6 respectively is £3 155, - o o .

If a train completes a journey of go miles in 3 hours,
its average speed is 30 miles an hour. It will be seen
that thesum of the termsis equal to the average muitiplied
by the number of terms,

Another example:

What is the average of .36, .75, .42, .68, .101, 3.75 ?

The sum of these items is 6,061, and there arc 6 terms.
Dividing 6.061 by 6, we obtain 1.01016.

Ratio and Proportion .

We often convey an idea of the size of an object or
the length of time which it takes to perform a certain
operation by comparing it with some -other known
object or period. For example, we could say that one
car is three times the size of another, or that it takes

" twice as long to go from London to. Birmingham as it
does from London to Gloucester. This is the principle
of proportion, and the relation which one quantity
bears to another is called a ratio. When comparing two
quantities of the same kind we consider how many fimes
one quantity is contained-in the other. . We divide the
first quantity by the second and the quotient expresses
the ratio. For example, 2s. is to £I as 1 is to 10o. We
have divided 2 into 20 and obtained 10 as the quotient

. . . 20 . x
This ratio can be expressed as S, 20+2, or z0l2

Dissimilar things cannot be expressed as a ratio.

When we desire to divide somme number in a given
ratio we add together the two terms of the.ratio and
expiess it as a denominator-of the number. For example,
divide 125 in the ratio 2:3. ‘We add 3 and 2 together

and obtain '5; thus, Iiss—zzs. “We now multiply each

. this in the usual way as 3:6::6: 12,

term of the ratio by 25, thus obtaining 50 and 73, which -
represents the number 1235 divided in the ratio 2: 3.
Similarly, if 125 were to be divided in the ratio }: }
we reduce these fractions to a common denominator
first, Thus, {=4#, and }=3% Now divide 125 by the
sum of the two numerators 3 and 2, or 5, and using 5
as a denominator and 3 and 2z as numerators, we

split up 125 in the ratio }: 1.  Thus ';’.XIE—IS=75, and

2,125

<X 17 =350. Hence, as we shall see later, § : § as 75 : 50.

Note that we do not take } of 125 and } of 125 'to express
the ratio.

Theratio 3: 6 is the same as 6 : 12, and we can express
In this example
the ratios are cqual, and the terms are hence said to be
i1 proporiion. Expressed as a rule,-four guantitics are
proportional when the ratio of the first to the second is
equal to the ratio. of the third to the fourth. Thus,
314:1:19:112,0r 7:10::35: 50 are in proportion. The
first and last term of a proportional expression are
called the extremes, and the two middle terms are called
the means, Tt is important to note that the product of
the extremes is equal to the product of the means, and
this is a test of whether the terms are in proportion.

It will be observed from this that if {breec terms of
a ‘proportien . are known the remaining one can be
calculated. For example, find the second terin of a
proportion, the first, third and fourth terms of which
are 3, 6 and 12. Multiply.3 by 12 to obtain 36.. Divide:
by.theremaining term (6), and obtain the second {erm, 6.

Quantities are in direct proportion when the first is to
the second as the sccond is to the third. Thus,

t4:14:8is a direct proportion.

When the second term is equal to the third each is a
mean proportional to the other two. "In the above
example 6 is a mean proportional to 3 and 12.

When the ratio of the first to the second is the same
as the second to the third, the latter is a third propor-
tional to the other twa.

The geometrical ‘mean of two numbers is found by
cxtracting the square root of their product, thus the
gedmetrical mean of 4 and 16 is 174 X 16=8.

The aritlmetical mean is half the sum of two numbers.
Ir_lF t116e previous example the arithmetical mean would be
4+1 -

I0.

Percentages

A percentage is a number or fraction with a denomi-
nator of 100, and it represents the rate of increase or
reduction of one quantity with another quantity of the
sarme kind, Thus, Io%=rIﬁ or !
100~ IO

or-Z,
. 40 .
of a theatre is s00 and 300 people turn up we

00

, and 1739, = 2=

For cxample, suppose the seating capacity

100 e
. say that %(—)x T =60% of the seating capacity is oc-

cupied. If we know that the seating capacity is s00
and we are told that the audience were 6o per cent. of
the total capacity of the theatre we use 100 as a de-

. 60 .
nonunator; thus, Top X 300=300.

?nother example. Whatis 333 per cent. of £24 63.¢d. ?
335100 .
500 5&:%, and % of £24 6s. od. is £8 23, 3d.

Algebra : . ;

Whereas in ordinary arithmetical caleulation we make
use of the digits 1 to o to express quantities, in algebra
we make use of letters of the alphabet as well as the
digits. Figures can refer to yards, or'fect, or any of
the other units, such as gft., 10 gals., 4 amperes,-3 acies,
2 Ibs., 16s., £27, and so on. The signs which we use in
connection with arithmetic are also used in algebra,
‘with modifications and additions.

It is customary. in algebraic .cxpressions to use the
letters a, b, ¢, ete., for known guantities, and #, ¥, #,
for unknown- quantities. One of the difficulties which
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beginners in algebra always encounter is the correct
use of the plus and the minus sign. For example, if we
are considering the movement of a train, say, in one
direction, we regard that as positive, whilst when the
train travels in the reverse direction we regard that as
negative. We should express the distance covered in
the first direction or, the speed at which the distauce is
covered, if those factors were known, as 4-a, and in the
reverse direction as —a. In this connection the signs
are used somewhat differently from -their arithmetical
use, for il the latter case the plus sign is merely used
in addition sums, and the minus sign in subtraction sums.
Moreover, it is necessary in algebra to get clearly estab-
lished in the mind the fact that a quantity may be
subtracted from another quantity smaller than itself.
We must get accustomed to the fact that there are
quantities less than nought. A man may bhave no
money and we can say that his wealth is represented
by o, but if he owes, say, £30, his wealth is represented
by —o, and in temperatures we refer to degrees below
freezing point by prefixing the -— sign to the number
of degrees. i :

In algebra it is customary (although there are excep-
tions) to put the plus quantities first, and so eliminate

" tbe use of the plus sign. Thus, x-+y means + x4y, and
x—y mecans +x—v. It is convenient to regard the
subtraction of one quantity from another as the addition
of a negative quantity to a positive quantity. For
example, by adding +15 and —24 we should obtain

"as an answer —g. This is known as the algebraic sum.
Tt is important to get this point fixed-in the mind.
Whereas in arithmetic the minus sign -means subtract,
in algebra it means the addition of 4 negative quantity.

Also, in arithmetic the multiplication sign is used fo
indicate’ the two quantities that are to be multiplied
together. Sometinies in algebra we also use the multipli-
cation sign and in others it is omitted. For cxample, ab
means that @ and & are multiplicd togcther, and the
expression is more ‘convenient than a4x5. If ordinary
digits are included in an cxpression such .as 25Xaxbxc
we should express the quantity as z5abe,  Algebra thus
ditfers fromrarithmetic, for 9 % 12 could not be expressed
as gf2. ’

When two quantities are separated by a plus sign
and they have to-be multiplied by two other quantities
separated by a plus sign the expression is written :
(x4} X {a+8). or more simply (a+-b) (x+4y).
~ Quantities such as x+v—z, or 17aby aré kKhown as
guantities, or algebraic cxpressions. )

A quantity such as 7¥ means.that ¢ is to
be 'multiplied by 7. The numerical part
of the.quantity is called the coefficient.
The quantity itselt, when it consists of a
coefficient and a letter is called a term.

Powers of quantities are expressed as in arithmetic;
thus x% means the third power of x; x2 meaps the square
of x;4/ x means the square root of x, and so on. As in

. logarithms tbhe number indicating the ‘power is called -

the index or expoment. In order that the reader may
understand signs used in algebra the following examples
are given: '
x+y+a I L
If x==3, y=7, and 3=6, the value of the cxpression is
7 M v :
Y=
g ==
229

Similarly,- 22—y-2:, and giving the same values

would provide g—7+412. Adding the positive:quantities -

produces 21, and subtractifig ' the negative gquantity
gives the answer 14. :

Find the value of 3Xy+s, where ¥=2, y=3,3=56

. ab—c2
a=7, b=35, and c=4.
We have 3X2X3+6_ 24

7X5—16 19

Addition .
When adding algebraic quantitics' all the like quan-

. would be 65,

titics are added together, particular note being taken of
their signs.” When the quantities have a similar sign,
the ccefficients are added and the letters anmexed.
For example: sx+r2x=1yy. Again, 3x-F120—37+
4a-+4b=122+4a+0b.

Subiraction i

Here the terms are arranged as in addition, but the
signs of the térins to be subtracted are changed, and
then added to the expression. Thus, the minus signs in
the terms to be subtracted are changed to plus and the
plus terms are changed to minus. Hence, in subtraciing
7% from 10%, we write: rox—yr=3x.

Again, from 3x4-2y—3z subtract 2y—z

3%+2y—3z
2% —3
x+2y—2z

It will be observed that the process of subtracting a .
negative quantity really means the adding of an
equivalent negative quantity.

" Multiplication W

We have already scen that the multiplication sign
can often be omitted in algebra, and that xy rcally means
xXy. Also, x (¥—y) is the same as {xX(xr—y). * In
multiplication like signs produce a positive result.
When ualike signs are multiplied togethcr the answer
is negative. ' For  cxample:  sxXs3r=13x2, and
54X (—3x)=—1522, -

In multiplying terms which are powers, such as
212 X 323 the coeflicients are multiplied together, but the
indices are.added ; thus, in this examplc, the afiswer

A contipued product is. obtained when a number of
quantities are multiplied together. Y¥or example: The
continued product of 2x, 3y and 42 is 244z,

: Division

The same rules as in arithmetic apply, For example:
Divide 27292 X 3xy.. This should be expressed :

%

The result of any division sum can be checked by
multiplying the divisor and quotient together and this
should  equal the dividend. The dividend and divisor
are arranged according to the powers of the letter, and
in descending order. Thus: :

P28y +2) 254 524yt 108924 10223+ 55y + 25 (48 393 + 3292 15
184 2xdy f-x8y2 A

3¥hy+ 02392+ Tox2yd
3wty +-623y2 4 3x2y3
34524 722yS 4.5 094
348y2 4 62%y3+- 334
3 #2842yt 45
o okt bt

Here it will be scen that 42 has Been divided into.the
first term x5 to produce #3, Then the whole .of the
divisot is multiplied by #® to produce 3+ zxty- 132,
whilst x4 itself is placed in the quotient. - .

Here are further examples :
a-Fbyad 4 3a% + 3224+ b3(a? -+ 2ab -2
‘as+a%

2a2b 4 3ab.
2025+ 2ab%

ab?--b%
ab?4-53

(To be conitriued.)
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The Editor does not necessarily agree with the opinions expressed by hig corcespondents.
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All letters must

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

An Appreciation from S. Africa
IR,—I want to cxpress my appreciation of PrRacTICAL
WiIRELESS. I consider tlie new size to be an improve-
ment, and when you return to weekly publication again
I hope it will remain in its present size.

The articles on Resistance, Condensers and Capacity
in the January issue were very lhelpful, and [ hope that
such articles will be continued.

Wishing the best wircless journal every success.—
GERALD MorLEY (Port Elizabeth, S. Africa).

Heard on the Short Waves

IR,—The foTlowing items of station news may be
of interest to other readers. . The RX is a home-

built allanaius 1-v-r (KTWé3, K1Z63, K163). Single

wire antenna pointing S.E.

PMA : 19.38 mc/s, 15.48 m., Batavia, Java: news in
English 13.45 hours daily. Announces: Niroma PMA.

HCJB: 12.46 mgcfs, 24.08 m,,
Quito, Ecuador : approximately
23.30 hofirs, programme in Eng-
lish, “ Ecuadoran Echos,”’ fol-
lowed by news relayed from
WBOS (11.87 mc/fs),, Hull,
U.S.A., power 10,000 watts.

COK: 11.62 mcfs, 2582 m.,
Havana, Cuba: gives English
talk, announces : * Short-wave
COK, Havana, Cuba” : gives
morse V as interval signal.

SUX: 7.86 mc/s, 38.14 m., Cairo,
Egypt: bheard 23.30 howrs.
Sam DBrewer speaking to New
York. >

VONF : 5.97 mcfs, 50.1 m., New-
foundland : news at 23.00 hows
read by Al Barty.

CJCX : 6.16 1cfs, 49.0 M ; news
about 23.15 hours, badly in-
terfered with.

contrast to the wax master method of ordinary gramo-
phone recording, which requires electrolytic processing

. and pressings inade for reproduction purposes.
“ Dubbed *” (i.e., re-recorded) copies and solid-stock
preéssings can be made, when needed, from the M.S.S.-
Watts discs.

(2) The Marconi-Stille magnetised stecl-tape method,
which is a development of the old Blattnerphone (nammed
after the late Ludwig Blattner). 1a gcneral, this
system is confined to recording rehearsals and pro-
grammes to be broadcast shortly after, but which are
not of permanent interest. - In fact, the novel feature
of this method is that the recording can be ‘ washed
out’’ ‘magnetically and the tape used over and over
again.

(3) The Philips-Miller system, in which the recording
medium is an opaque coating on a film strip or tape.
This’is actually cut Dy a sapphire stvlus so that a trans-
patent track’ of variable area is produced, which is

Sfreld 25000 ~ a—]OH, 3000 (P20mA.

- AT A
T~ T 7

5000a

+
el

S

5000n%

1/000n

50
mfd.

mtd.

PERNAMBUCO, Brazil, 6.
mefs: begins and ends news
.with “ Tipperary ”’; 2 chimes ’
on musical box after each item—uses Colambia
Broadcast System.

COCW : 6.33 1nefs, 47.4 wm, approx.: interval signal
three chimes, announces, phonectically - (Say-o-Say-
Doubleday) Havana, Cuba.

There are several Doniinican stations, between 6.15
mefs and 6.5 1ncfs; not properly identified yet. Can any
readers help ? Also heard : OPL, 20.04 mcfs ;3 WCRC,
11.83 mecfs; LRA3, 1173 mcfs; TAP, Brazzaville;
WRUL, etc. As a very old reader, may 7 say I prefer
the present size of PracricaL WirrLEsS. Among the
test cquipment described, 1 cannot recall a buzzer
wavemeter, and should like to see a description of one.
N. Hares {Balbam, S\WV.).

B.B.C. Recordings
IR,—For the benefit of -readérs interested in the
important subject of sound recording, may I point
out an inaceuracy which appears in the item headed
“B.B.C. Records™ (page 194, April issue).

The B.B.C. normally uses three methods of recording :
tx) The M.S.S.-Watts disc system (forestudio and mobile
car recording) employs metal-bascd blanks with a coating
of nitro-cellulose (referred to as cellulose-acetate) which,
after “ cutting,” can be played back immediately up
to about 23 times without marked loss of quality, in

Circuit diagra;n of J. Richardson's two-valve amplifict.

reproduced photo-electrically. The record is compact
and permanent with a normal playing time of about
15 minutes per spool. This systemn is employed for
high-quality recordings.-—Doxarp W. Arpous (Tor-
quay).
- An Efficient Amplifier
IR,—I have tried several amplifier designs published
in PracricaL WIRELESS, including your latest one
using negative feedback, and I find the amplifier circuit
I enclese about the best of them all. Using two .01 con-
densers and the 50,000 ohms potentiometer across the
speaker transformer gives better results than when using
one condenser only. 1 .get excellent results:when using
a crystal set for receiving the home service. 1 thought
these particulars might interest other readers, as it is
quite a satisfactory amplifier.—J. Ricuuarpson (Morpeth)

S.W. Transmissions

IR,—The Canadian radio station CFRX located in
Toronto would appreciate reports on their 49.42
metres signal. They transmit daily from 23.13-03.00

G.M.T., and use the call “ Rogers Béing Co.”
TFurther to my short-wave log in the January issue,
here is somc niore news. All times stated are G.M.T.
* Radio Saigon” (F.I.C)) heard closing at 17.30 after
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giving three notes. Alsoheard on approx. 31.95 m. giving
English news at 15.45, and closing at 16.00. From
Beifut (Syria) comes “ Radio Levant,” giving English
news at 16.00 and sometimes at 16.30, on 37.34 m.—
announced as such but is nearer 37.40 m, - “ Radio
Congo-Belge OPM,” 29.15 m., heard at 18.35. A ncw
* Yank " on 16.8 m. is WCRC, which may have replaced
WCBX. WRCA opcrates on a new frequency around
19.80 m. Enpglish news from WBOS, 25.25 m., at 23.00.
Thanks a lot for
Imart (Worksop).

- * . L] .
Diode-grid Detection: A Correction -

IR,—1 regret the error in my drawing of Fig. 3 of
the article in the May issue. The H.T. should not
be connected to the anode, but connected, via the leak

or load resistor, to the grid of the valve.
Any reports on the working of diode-grid detector
circuits would be appreciated.—D’Arcy Forp (Exeter).

The “Brains Trust” Y e
IR,—Many thanks for your criticism of the * Brains (?)
Trust,” which I consider was badly needed. It
seems to me that the answers given are merely opinions
in many cases.
Have you noticed that the * question master’’ for
some reason is unable to announce the questions without
numerdus “ ums’’ and “ers” ?

Qctal Base

£ROM_BELOW UX_Holder

FROM BELOW

Adeptors for alternative valves, as devised by A. M. Roulston.

T hope that you will continue to criticise the * Brains

Trust” in Practical WIRELESS with a view to having

a drastic clearing up, and the insistence on the men
giving. short and satisfactory answers to sensible
questions.—StaNLEY Pascor (Falmouth), i

Medium-wave DX Stations

IR,—With regard to Mr. John L. Goldberg’s letter
in the May, 1942, issue, under the heading “Open
to Discussion,”” asking for verification of the call signs
of some M.W.DX stations, I am able. to verify that of
the Bufialo station, namely WKBW, having heard it
relayed by WCBX (25.36 m.) at ro p.m. on the night
of October 1st, 1941. It is owned and operated by the

Colurabia Broadcasting System.

Some short-wave stations which I have reccived
recently and which may interest readers are TGWA,
Guatemala City; PMA, Batavia; KGEI, San Fran-
cisco; WCRC, Brentwood ; and for the past week at
1 a.m. G.M.T., on 30.99 ., some fairly powerful signals
irom XEQQ in Mexico City. HCJB.in Quito, Ecuador,
is now relaying WBOS in Boston, usually about 11.30
p.. GM.T.—Joux W, Macvey (Forestfield).

Dry Cells for Battery Sets
SIR,——Why must it take a war to bring us several
improvements from wvarious quarters? For
instance, our invaluable PracTICAL WIRELESS has
never been so good. Congratulations.

With reference to Mr. D’Arcy Ford's letter on the usc
of a bell cell, he does not give any details as to the size
of the set which is supposed to give us such a wenderful
performance. Purely as an experiment I tried a large
cell (Siemens) on a straight three, Hivac H210—R.C.C.
to HLzro and trans. to ‘a small power valve. Using
the set on an average of one hour per day the cell ran

yotir S.W. station lists.—Ros1. W.

down after only eight days!
were quite satisfactory.

1 wonder if any readers can suggest a solution to the
following problem. Why—against all the written rules—
do I get pérfect response from my Class B set—the power
being derived from an ordinary eliminator not fitted
with any form of stabilising unit? Three makes of
eliminator have been tried and the results in each case
have produced perfect response. The circuit is plain
Class B, using a Cossor 240B (it’s the L.F. side of the
circuit No., 31 in * PracricaL WirELEss Circuits,” with
the inclusion of a choke in the output).

I also get good results using push-pull and Q.P.P., so
there appears to be something wrong somewhere.—S. W
Ma~nkrELow (London, N.W.).

Adapting Alternative Valves

IR,—Recently I bought a small American radio set,
without valves, as they were difficult to obtain.
Not wishing to go to the expense and trouble of buying
the required valves (25Z6g, 25A6g, 6Uzg, 6J7g), 1
adopted the following method which enabled me to use
standard American valves which have practically the
same characteristics. The valves 1 substituted in place

of the octal bage type are as follows :

Otherwise the results

Original valve: Substitutes
2526g 2525
25A63 43
6U7g 6D6
6Jvg 6C6

These valves were fitted Into the octal type valve-
holders by means of *‘ adaptors.” -

I bought several defective octal base valves for a few
pence, and removed the bases, Into each pin I soldered
a short length of copper wire, over which I put short
lengths of. systoflex sleeving, and wired these to the
appropriate pins of U.X. valveholders placed on top of
them. When the wiring was completed and checked the
space between the holder and base was filled with pitch,
to keep them rigid. The completed *“adaptor” was
fitted into the appropriate holder in the sect, and the
standard American valve pushed in on top. The accom-
panying sketches show the wiring connections for one
of the adaptors which will suit the 6J7g and the 6U7
valves. This method allows U.X. valves to be put in
temporarily without changing the valveholders, :

Care should be taken to see that each adaptor is
marked with the number of the valve it is intended. for.—
A. M. RouLston (Belfast).

Articles on Television! ,
SIR,——May 1 express my appreciation of the new
Practicar WireLess. In ifs new form it 1s handjer
to carry about, and makes a much more compact
volume when bound.

I'should like to sec a series of articles on television.
Although television is in  cold storage ” for the duration,
there will be a revival of interest after the war. Since
television is a comparatively new industry, there will be
inany opportunities connected with this science in the
future, and -a cojnprehensive series of articles would be
of value in preparing the amateur constructor and
serviceman for, this new ficld. Something on the lines
of the scries on “ P.A. Equipment ” is necded, covering
all phases of the subject. - The design of time bases,
synchronising separators, D.C. restoration circnits,
amplifiers to handle uniforinly the very wide sidebands
used, etc., present problems ‘that are not met with in
ordinary radio practice. I feel sure that other readers
will agree that such a series of articles would be of
great interest, if only for the theoretical knowledge they
would impart.—G. R. Brices (Wolverhampton).

Back NMumbers Wanted

& P W. GOUGH, of Gattertop Cottage, near Leominster,

Herefordshire, will be very grateful if any reader
who has finished with the copies of PracTicaL WIRELESS
for December, 1941, and February, 1942, would be good
¢nough to forward same to the above address. Postage
and cost of bocks will be refinded. ) ’
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Reaetion Trouble

“1 have a peculiar fault with the reaction circuit of my receiver.
For some time now, when I advanced the reaction condenser to:
oscillation point, the speaker would emit a loud plop and all
signals would cease, although I could still hear the rushing noise
of the carrier wave, If the receiver was switched off and then,
after a short delay, on again, reproduction would be normal.
Yesterday, however, the same piop sound was reproduced and
then silence, and since then I have ot been able to obtain any
results. In all other respects the set scems to be normal, except
for the fact that there are no signals and the reaction is oon-
existent. All valves are in order, and the accumulator and
eliminator are, so far as I am able to tell, above suspicion. ”—
W. R. (Penzance):
wI’lHOUT a theoretical diagram of the circuit, it is not

possiblé for us to give detailed adwce In the circum-
stances we can oply su"gcst the likely solrces of the trouble and
recommend a systematic stage-by-stage test. Iu the first place,
checls all operating voltages and make quite sure that the receiver

is not.oscillating at a frequency above audibility. Give particular

attention to the detector valve and ull condensers associated
with the .smoothing, decoupling and coupling circuits. The
volume controland swilch contacts also callfor a careful examina-
tion, and, during initial tests, we would suggest that you arrange
the circuit so that only the delector and L.F. valves are in use.
This will help to localise the possible source of trouble.
Universal Oscillator Unit

“In your November issue (1941) you publish details of an
oscillator, the final details of which were given in the December
issue, 2’ copy of which I have. At the time of writing, I have
been unable to get hold of the November number, so I am without
any details about the coils, As you are now unabie to supply a

copy containing this information, would you' please let me have °

the essential facts so that I can mrry on with the constructional

work and complete the unit.”—E, K. {Maidenhead).

THL dimensions of the coil formcr are =hown.m Fig. 1, together
with the number of turns required for each of the three

windings. The medium-wave section is wound in three slots,

each holding 20 turns of 26 S.W.G. D.C.C. wire. Uor the
é;j 55 5 Top Cop of V1 5
o 268G oCC
= i
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Fig. 1.—Details of the coil for the Universal Oscillator.

long-wave winding, three slots are used, the upper one having
\\ound m it 40 turpos, the second 60 turns and the bottom one
30 S.W.G. D.8.C>wire is used for these and the
reaction windings. The latter consists of 80 turns of wiré wound
in two slots of 36 each. . The method of connecting,the various

" windings is shown on the diagram. - -.

Alternative Frequency-changer for Above

“1 bhave constructed the Universal- Oscillator, but now find
that I am unable to obtain a:Mullard F.C.2'valve or its equivalent.
I have on hand various H.F. pentodcs and S.G. valves, and would

be- pleased to know what circuit modification -to. make so as to

utilise one of them in place of the specified F.C.2.”—J. T. (Leeds). -
. w E would.naot .advise the use of an H.F, pentode plus-a separate

triode for the circuit in question, as the: >peclﬁad F.C.

ytilises electron stream coupling. An osmllator “mixer circuit

- could, of course, be formed around the two valves nientioned

Replies to *Queries

RULES

We wigh to draw the reader’s attention {o the fact thai the Queries
Service is intended only for the solution of problems or difficulties
arising from the eongtruction of receivers described in our pages, om
articles ‘appearing in our pages, or ok geheral w lreieas matters. We
regret that we cannaot, for obvious reasons =—

(1) Supply circuit diagrams of complete multi-valve receivers.

(2} Suggest alterations or modxhcatwns of receivers described in
our contemporaries.

(8) Suggest aiterations or modmc:‘nons to commercial receivers.

(4) Answer querics over the telephone.

{5) Grant interviews to guerists.

A stamped, addressed envelope must be enclosed for the repiy. All

sketches and drawings which are sent to us should bear the name and
address of the sender.

Hequests for Blueprints must not be enclosed with queries, as they
are dealt with by a separate department.

Send your qnanu to the. Editor, PRACTICAL WIRELESS, Gecrge
XNewnes, Ltd., Tower House, Sonthampton Street, Strand, Londcn, W.C.2.
The Cougcn on page ii of cover must b2 enclosed with every query.

above, but as this would mean considerable alteration to-the
original circuit we hesitate to recommend it for .the Unit
under -consideration,  Suppressor-grid modulation 'conld be
tried, if an H.F. pentode having a separate connection for its
suppressor-grid is available.

Hum Elimination

“T am troubled with hum in an amplifier I have built, and 1
wonder which leads [ ought to screen to cut out the troub]e It
would appear that the hum is at mains frequency and I am not
certain whether the ordinary type of screening sleevmg would be
suitable.”—T. Parkin (Dartford).,

‘vTHEORLTICALLY to screen leads or components for L.F,

induction it is necessary to use iron. If the hum is induced
from a lead carrying A.C., or {rom an inductive component such
as a choke or transformer, ' then some form of iron screen is called
for, but the standard l)ralded sleeving often. proves quite useful
in spite of this fact. It should be possible to eliminate induction
between leads by running them at right angles and by well
spacing them.

Quality and Push-puil
s Cuu you advise me definitely whether Class A output amplifica-
tion is the very best for yuality results ? T have heard so much
about different forms of push-pull that [ am rather at a loss to
know just what type of push-puil may be’ considered to give the
best reproduction and 1 wish to build up a good amphﬁer for use
with records and with a special quality radie unit.”—H. Higgins
(Mitcham).

LASS A is generally considered to be the most suitable for

ordinary use. It gives the lowest percentage of second

harmonic distortion,: buL includes harmouic distortion in other
directions. . Other forms of push-pull are generally modifications
of Class A and-have for their:object either lower H.T. consump-
tion.or the removal of distortion due to the particular tvpes of
valve used, i.e., pentodes. Negative feed-back, low-loading, and
similar schemes have certain features but for’ "eneraLdnmesUC
use with the small powers called for, the standard or Class &
form of push-pull may be regarded as the most satisfactory.

Ganged Condenser Trimming
“ Could you tell me how to match a .8005 mfd. two-gang con-
denser without trimmers to a pair of matched dual-range coils 7 ”*
. W. 8. (8.E.23),
IF the condenser has split end-plates it might be possible for
you' . to match -up the two sections throughout the scale.

Thm would, however, prove a rather tedious process, and we

would sugg gest that you ‘mount a small variable condenser on
the panel and connect this in parallel with one section of the
comﬂ:nser A two-plate variable would be adéquate and then
you could adjust this when a station is received and in that way
accurately obtain the desired matching. For preference the
trimmer should be mounted across the section of the condenser
which does not form part of the aerial circuit.

Impedance. Formules ;. A Correction

:In our réply to a Query under the above heading on page 281
(May issue) the formula given for Z were mcorrectlv arranged
owing to a prmter's ‘error.  They should have read:

Z= \/R’-}-(‘{L—'XC)“ and /R (XL /uXC)®
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Classified Advertisements

ADVERTISEMERTS ars accepted at
2s. per line or part of a line. Minimum 4s.
Advertisements must be prepaid aad
addressed to Advertisement Manager,
“ Practizal Wireless,”” Tower
Southampton Street, London, W.(.2.

GABINETS T

WE regret that, owing to all our employees
having-joined .M. forces, we are unable
to accept orders for cabinets except to
callers. Limited stock only. We have a
large stock of radio components.—H. L.
Smith & Co., Ltd., 289, Edgware Road,
London, W.2. Tel.: Pad. 5891.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, Ameri-
can, any make, moderate prices.~—Sinclair
Speakers, 12, Pembroke Street, Copsens
hagen Street, N.1.

LITERATURE, MAPS, etc.

AMATEUR Radio Handbook. Second
edition now on sale. 328 pages, price 4s.
—Radio Society of Great Britain, 18,
Ashridge Gardens, London, N.13, .,

WEBB’S Radio Map of the World, Looates
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.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen amateurs to join. Reduced
war-time subseriptions. Send 1s. for
latest “T. & 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 proiector to sound.
58, 6d. post free from F. G. Benson
(PW), 88, Greenfleld Avenue, Carpenders
Park, Watford, Herts.

GENERATE free eclectricity from the
wind, build your own Wind Charger.
Complete drawings, instructions for huild-
ing, Mast, Head, Vane, Propeller, '2/6,
post 24d.—Pearse, P.W., Middle Taphouse,
Ligkeard. .

PETECTION. — New theory, circuits,
practical experiments. Boolklet 2/~ post
free—D’Arcy Ford, Gandy Street,

Exeter.

MORSE EQUIPMENT

FULL range of Trausmitting Keys, prac-
tice sets and other equipment for Morse
training.—Webb’s Radio, 14, Soho Street,
T.ondon. W.1. 'Phone: GERrard 2089.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised, 4in.
to 14in., including several Epoch 18in.—
Sinclair Speakers, 12, Pembroke Street,
Copenhagen Street, N.1.

RECEIVERS AND COMPONENTS

COULPHONE Radio, New Longton, Nr:
Preston.—— Bfand new goods ouly. §”
Plessey aund Goodmans P.M. Speakers
with transformer; 22/6. Electrolytics,
500 v. 8 mfd., 4/6, 848 mifd.; 8/6,
50 mfd. 60 v., 3/3. Krie 1 watt resistors,
all ' values, 8d. ea, Push back wire, 100 ft.
coils, 6/-. 8 A.L. for stock list,

House, |

‘211, Temple Bar

AUTHORITATIVE
ENGINEERING
TRAINING

29 FIRST PLACES
and Hundreds of Passes
were gained by T.I.G.B.
students at recent examing-
tions for A.M.Inst.C.E.,
AM.iMechE., AMIE.E.,
A.F.R.AeS.,, C. & G., etc.
Write to-day for “ The Engineer’s
Guide to Success,” containing world’s
widest choice of home-study en=
gineering courses—Wireless, Tele-
vision, Electrical, Mechanical, Aero-
nautical, Automobile, Building, Civil,
Chemical, Gas, ote., and which alone
gives the Regulations governing
admission fo the Recognised Engin-
eering Institutions. Mention branch,
postor qualification that interests you,
The TIG.B. e .
Guarantees
traiping until
Successful  for
the one fee.
The
Technological
Instituic ot
Great  Britain,

House, Londan,

.C.d.

(Founded 1917,
20,000 Successes.)

World's best choce of
Courses in Engineering

TAYLORM ETER

'MODEL 90 S
A NEW :
RANGE

UNIVERSAL

. METER S

‘}'he Sensitivity of this Tayior precision
instrument is 1,000 ohms per volt on
all voltage ranges. .

1)%(()).l t"s()'LTS 7 ranges from 0-0.25 to 1,000

A.C. VOLTS. 6 ranges from 0-2.5 to 1,000
volts.

OUTPUT. " 5 ranges from 0-2.5 to 500
volts.

A.C. & D.C. CURRENT, 5 ranges each, from
-0-1 m.2. to 2.5 amps. &

RESISTANCE. From 1 obhm to 1D
. megohms. 5
DECIBELS, 6 ranges from — 28 db. to

+ 60 do.

| METER. 5 scales. Quter scale is 8% inches
long.

Supplied complete with leads and test
prod, internal battery £i11 - 11«0

and instruction book.
British Made by :

Electrical Instruments, L&,

V111 Ertapen
Telephone : Slough 21383

-TUBULAR CONDENSERS.

REGEIVERS AND COMPONENTS

FRED’S RADIO CABIN,
‘75, Newington Butts, 8.E.11. Rodney 2i80.
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.
SPEAKER GRILLES. Chromium frames,
5in. X din., 1/= each. New, A
TRIMWERS. Set of four~ 100/400
minfds,, 6d. set. New.,
CRYSTAL Detectors, p€rmauent type, 1/6
each. New. .
T.€.. Tubulars, 50 mfd. 12-v. wke,, also.
25 mfd. 25 v. wkg. 1/3 each., New.
T.C.C. Tubulars, 25 mfd. 50 v. wke., 1/6,
also T.C.C. 50 mfgd, 25 v. wkg., 1/6.
T.6.C. wire-end Tubulars, 0.1 mfd., 7d.
each, 6/6 dozen, also .01 mfd. at 6d. each,
5/~ doz. 4
VOLUME CONTROLS, 2 meg.; good line.

2/ each. i .
AERIAL ELIMINATORS. Lincoln Stewart,
toclear. 1f6 each.

RESISTANCES. Brand new, 500, 12,000
and 100 ohms. 3/- dozen. .
AMERICAN valveholders, "4, and 7-pin.
5d. each. 4 e
VARIABLE CONDENSERS, mica di-
electric .0003 mfd., brand new, 6d. each,
5/- dozen. X
MICROPHONES. Complete -with trans-
former. Solid ebonite job, full instructions
included. New line, /- each,
TRIMMERS. 100 m.mfd. small type on
paxolin lase,- 4d. each, 3/9 dozen. New.
PUSH BUTTON, 6-way, complete with

| knobs—a really fine job. 2/6 each. New.

TRIMMERS, straight line type, capacity,

3.35 mmfd., 6d. each. [

SPEAKER GRILLES, 7in, x 3{in, Chro-

mium plated, eheap to clear, 1/6 each.

GRID LEAKS, 1} meg, wire ends. 44.
h

each.
SUPERHET CONDEMSERS. Three-gang,
.0005 mfd. 1/3 each. i
CHASSIS. Brand new, heavy cadmium
plated, drilled:for 5 valves, etc. 144" X
7Y x 217, 2/6 each. -
EKCO mains twin filter chokes, 1/8 each.
CRYSTAL and Catswhisker in metal box.
Neéw stock at low price of 6d. each.

25 mfd.
350 -volt working, 9d. each. A
5-WAY baftery leads, 4d. each.
CL!X -2-pin- 5 amp. Plugs. - Brand new,
6d. each, 5/~ doz.
SLEEVING. Tirst class quality. 3ivd.
lengths, 3/- doz. lengths, Braided
sleeving, 8yd. lengths, 7/- doz. lengths.
CONNECTING WIRE. Heat resisting,
tinued copper, as used by Government.
6d. coil of 12ft.

| TRIMMERS. 50 m.mfd., 3d. each., Also

250 m.mfd., 3d. each.
MICROPHONE Inserts, ex. G.P.O, 273

each.

METAL RECTIFIERS by Standard Tele-
phones. A fine job, brand mew, 12 ¥,
1 amp. 12/- each,

Postage must be inciuded. No C.0.D.
FRED’S RADIO CABIN FOR BARGAINS,
75, Newington Butts, S.E.11. Rodney 2180,
New branch at 17, < Hamillon Parede,
London Road, North Chewm, Surrey.

ROTAX Dynanios for wind or belt drive,”
Bargain for amateurs. 6 .or 12 volts:

8 ‘amps.; - 8rd  brush; ball-bearings,
Nearly new. Size 8” x 47, weight 11 b,
for 15{-—=Electradix, 19, Broughton

Street, Battersea, London, 8, W.8,

FERRANT! 16 Range D.C. Test Set, as
new, £5.—W. A. Woodford, Post Otfice,
Great Bookham, Surrey. >
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RECEIVERS AND COMPONENTS

F. H. WILSON, 51-52, Chancery Lane,
i London, W.C.2. ’Phone : HOL 4631.
TWO-GANG .0005 imfd.
densers. First class precision job, ceramic
insulation, with special slow-motion drive
—no backlash or.slip, mounted on metal
frame, rubher sprung (no trimmers), new,
boxed, 7/6 each. r,
TWO-GARG .00005 mfd: variable con-
densers, ceramic insulation, small stan-
dard type, very ecfficient (no tummerb),
new, boxed, §/- each.
TWO- GANG .0005 mfd.

variable con-

densers, small standard type with
trimmers, new, boxed, 4/« each.
THREE-GANG .0005 mfd. variable

condensers, standard type, 4/6 each.
SOLID DIELECTRIG .0003 mfd. variable
condensers, suitable for reaction or tuning,
7d. each.
AERIAL Series condensers, pre-set with
shorting switch, 2/- each.
MAINS TRANSFORMERS. 350-0-350 v.
20/100 m.a., £ v, 4a., 4+ v. 2 a. screened
primary, mpnt 200/250 v. A.C., #1 each.
MAINS TRANSEORMERS. Philips
300-0-800 v. =0-m.a., 6.3 v. 5 a., 4 v. la,
juput 110/240 v. A. C 17/6 each.
TRANSFORMERS L.F.
makes and ratios, §/- each,
i.F.'TRANSFORNMERS, 465 ke., unscreened
and without *nmmcra, new, 3/- each.
PHILIPS, 160 ke. Lntermediz\te Frequency
Trausforiners air space trimmers, 1/6 eaci.
MAINS H.F. Chokes, for interference
suppression, 1/3 each.
L.F.GHOKES, 20 Ly. 100 m.z,, 10/- each.
STANDARD Broadecast H. I‘ Choke,
2/6 cach- >
SHORT-WAVE Choke, 1/6 each.
SHORT-WAVE double wound filament
choke, 1/= each.
B.l.. Tubular Condensers, N.I. (.0001,
4.0002, 0.0003, 0.0005, 0. ()Oo 0.001, 0.05,
5d. each.
T.C.G. Tubalar Condensers, 0.00015, 0.01,
0.05, 5d. each, 0.1, 7d. each. .25, 11d.
each, .5, 1/3 each.
T.6.C. Tubular Electrolytic, 25 mfd. 25 v.,
1/6 each. 50 mfll. 25 v., 1/3 each. 25 mid.
)nJ vi, 118 each. 50 mfd. 12 v., 1/§ each.
2'mfd, 250 v. working, 1/6 each.
MIGA Condensers 30 m.mfd. and 0.0005,
wire ended, 6d. cach. Assorted mica
condensers, 0.0001 to 0.01, tag or terminal
type, 8d. each.
MANSBRIDGE type px
0.25 to 4 mfd., from
variouy makes,
CERAMIC pre-set paddmo‘
6d. each.
VOLUME controls. 500,000 ohms, -with
switehy, new, 4/6 each. - Also 100,000 ohms
and 2000 ohms centnlab nmln't,t type,
3= éach.
SHORT and medium wave band coil, in
can, with small ceramic
trimmer, new, 2,- each.
PHILIPS Dual Range Aerial Coils (no
reaction), with air space trimmers, cireunit,
1/6 each.
PHILIPS Three Waveband Oscillator Coil,
3 air space trimmers, circuit, 3/~ each.
TAPPED Muains Dropping Resistances,
approx. 800 ohms, staudard for Pye,
Lissen, ete., 2 aap., 3/6 each.
FERRANTI VWire Wound Resistors,
cartridee type, with holder, 2/6 each.
RESISTORS dlfferent values, 1 watt, 3d.
each: % \vntt, 4d. each; % Watt, 6d. e_ach H
1 watt, 8d. cach. !
REX Type Switch Units, 2 bank, 4 pole,
3-way, used but perfect, 1/- -each.
YAXLEY Type Switch Locators, 6d. each.
STRAIGHT Line DIIVL and Dial, 3-wave
band, 1/6 each.
GELLULOID Dials, only “ Selmer” Cali-
brated 3-wave band, coloured. 3d. each,
4-WAY Battery Leads. 1/- each.
READPHONE ~Cords, new, 1/- cach.

(Continued at top of column 3.)

er condensers.
. to 3/~ each,

condensers,

variable con- |

intervalve, various-

The

“Fluxite Quins

” at Werk

““Don’t worry—I’ll mend it,”’ cried EH.

““ Done worse things than this in my day.
Where on earth is that lad
HWith the FLUXITE, begad ?

“ You’re standing on him!” shouted they.

See that FLUXITE is always
by you—in the house—garage—
workshop — wherever speedy
soldering is needed. Used for
30 years in govel:nment works
and by leading engineers and
ma"nufacturers’. Of lronmongers
—in tins, 4d., 8d., 1/4 and 2i8.

Ask to see the FLUXITE
SMALL-SPACE. SOLDERING
SET—-compact . but substantial
—complete-“with full instruc-
tions, 716. Write for Free Book
on the art of * soft ”” soldering
and ask for Leaflet on CASE-

HARDEMING  STEEL - and
TEMPERING 'TOOLS with
FLUXITE.

e e et e e e e s s s s

To CYCLISTS i Your wheels will NOT
keep round and true unless the spokes
are tied with fine wire at the crossings I
and SOLDERED. This makes a much
stronger  wheel. it’s  simple—with
—FLUXITE—but IMPORTANT. |

THE FLUXITE GUN puts

FLUXITE where you want it

by a simple pressure. Price
116, or filled, 2i6.

FLUXITE * LTD. (DEPT. W.P),
BERMONDSEY ST., S.E.L. -

FLUXITE

SIMPLIFIES ALL SOLDERING

RECE!VERS AND COMPONENTS

(Continued from column 1.)
SLEEVING. Red, black, yellow, blue,
green, hrown. Good quality. 4%d. per
yvard leugth
TERMINALS. Tuephone nickel plated,
3d. each.  Also. patent spring type for
fnick abtachment of wire, 3d. each.
DIAL YLamgp Hulders, clip-on
New, 4d. each.

VALVE Holders, English Chassis type.
{-pin, 4d. each; 5- and 7-pin, 6d. cach.
Eaglish Octal, 6d. each American U.X.
type, 4-, 5-, 6- and 7 7-pin, and International
Octal, 6d. ‘each,

PAXOLIN Panels, flat, strong, 3/16” x 9 x
15”. 2/6 each.

| A.E—P.U. or LS. Paxolin Strips, com-
plete wiih plugs, 8d. each.

TERMINAL ' Strips .and Group Boards,
from 3d. to 1/« each.

type..

1 EXTENSION Speaker or Pick- up Panel,

complete with 2-pin plug, 1/3 each

STEEL Chassis, used, drilied, strong.
12" x 77 x 2§, drilled 4 v., ete. 1/3 each.
BENJAMIN TRANSFEEDA. Brand new,

7/6 e
F. H WILSON 51w2,0HANGERY LANE,
C.2.

GALPINS ELECTRICAL STORES
ELEGC. LIGHT CHECK METERS, small,
late type, good makers, fine cumhbmn
electrically guarantced 200/250 . volts
50 cy., 1 ph. A.G,, 5 amp., 10/~ ; 10 anip,,
12/6, post 1/-.

D.C. ELEG. LIGHT CHECK METERS,
200/250 v., 5 and 10 amps., 7/6, past 1
AUTO. CGHARGING GUT OU IJD
VOLTAGE REGULATOR, ex.- RAF suit
any dynamo up to 20 v. at 15 am P,
fully adjustable, with wiring mstructmna
complete in metal case, 3/6, post 9d.
BLOCK GONDENSER, large size, 1 MF
4,000 v: working, 15/- carriage 2/

2 kW TRANSFORMER complete with
clamps; snitatle for rewindmg 25/« each
1 kW. ditto, 17/-, both carriage orward.
DYNAMO for hghtm" or charﬂmﬂ shunt
wound'and interpole, output 110 volts 66
amps.. price £20, carriage forward.
HIGH TENSION TRANSFORMER, input
110/220 v., 50 ctcle, single phase ; ouiput
45,000 volts at 7 milliamps, in first-class
cnndmon small pert'lhke type. Pnce
£12/10/-, ' carriage paid.,

b.C. MOTORS LAMINATED fields, appro‘z
; h.p., 110/-20 volt. "Price 20/-, carriage

LARGE TRANSFOGRMERS with round
windings. Output 10 to 70 volts, Ex.
Tungar Chargers.  Size 1 kW, 45/~ ; size
2 LW, 53/15/- hoth carringe .forward.
AuTO TRANSFORMER, size 2,000 w atts,
tapped, common, 100, 200 220 and 240
\olts AS new.  Price £6/5,- Carriage

GALPINS ELECTRICAL STORES, 21,
WILLIAM STREET; SLOUGH, BUCKS,
Cash-or G.0.D.

LONDON CENTRAL RADIO STORES.
MORSE KEYS. bon't confuse these with
inferior junk. It’s a super job, 8/6 eaeh.
VALVES are in short supply. Stock of
Mullard TSP 4’s and HVR 2's to be
cleared at 17/6 each. Xirst come, first
served..
TELEVISION diode valves. Unused
\[ullard 1BA50, 69 mm. x.12 mm. overall,

3 v. heater -1t .15 amp., 10/6 each.
GONDENSE RS. Bpecial offer of brand -
new metal-cosed paper condensers, 300 v.
working.. All brand new and unused.
1 mfil, x 1 mfd., 1/9; 1 mfd., 1/6.
ELECTROLYTIC Condeuams 25 mfd 23 v.
working, 25 mfd. 12 v. working, 50 mfd.
12 v. working, and 25 mfd. 50 v. working.
All sizcs, 2/6 oach.
VALVEHOLOERS Belling-Tee special
H.I’. 3-pin, chassis mounting in black
Dakelite, 1/- each, 10/6 doz.

(Commued at top of page 328.)




. switches. Brand new, 5/~ each,
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‘YAXLEY type

. ceivers, ete., 1/6 8-yd. goil.

_plete, 22/6 each.
‘"TUBULAR condensers, .1 mfd. 6,000 v.

RECEIVERS AND GOMPONENTS

~(Continued from page 327)

FLEXIBLE DRIVES. Well-mads shielded
cable drives for remote control. Ideal for

radiogramophones. Approx. 2’ long. To
clear, 4/- each.

ELECTRO-MAGNETIC COUNTERS. Re-
sisbance 500-chms, Trom 1-12,999, Size

43" x 2" x 14*. Ex-G.P.0. Invaluable for
countless purposes, 9/6 each. A smaller
type, 1-1,099, size 43" x 13" x 13°, 5/6
RLESSEY small block type condensers,
two tappings, .0005 and 0.1 mfd., 350 v.
test. 1/- each, 10/6 doz.
VARIABLE CONDENSERS. 2 and 3 gang.
Die cast frames in first-class condition.
5/6 each.
switches, 2-way, 1/-;
2 hank 3-way, 2/9. .
OUTPUT TRANSFORMERS. Primary
300 ohms D.C., Secondary .5 ohm D.C.,
Brand new, 6/6. Alsonew chokes, 30 henry,
150 ohms, 5/- each.
RELAYS. Small relays for operation on
2 v. D.C., with 6-way make and break

TRIMMERS. Twin trimmmers on eeramic
base, new, to clear, 6d. each, 5/~ doz.

COik FORMERS, Cardboard and Paxolin,
Assorted sizes, 2/9 doz.

CHARGERS. Trickle chargers, metal
rectification. Input 200/220 v. A.C.
Gutput 2 v. 3 amp. Shockproof, 17/6.

TUBULAR Wire-end condensers, Brand
new, first qualiby components, 0003
mfd., 8d.; .005 mfd., 8d.; .01 mfd., 10d. ;
.1 mfd., 1/~ cach. ’

TELEVISION EQUIPMENT,

POWER PAGK and Amplifier Chassis.
Includes transformer 350-0-350, 120 m.a.
with £ tappings. High voltage trans-
former for C.R. tube. Coudensers,
inclhuding 16 x 16 mfd. 550 v. working,
1-16 mfd. 450 v. working, 50 x 50 x 2 mfd.
B.I. electrolytics, etc. Pentode output
transformer; chokes; resistors; trim-
mers; bias electrolytics; mica .and
tubular_condensers; short-wave coils,
etc.  Brand new, 67/6, plus 2/6 for
packing.

TIME BASE Chassis, For 8-in. O.R. tube.
Bize 17 in, x 14} in. x°2 in., containing
approximately 135 fixed resistors, from
15,000 ohms to 1 megohm, 5§ variable
resistors, 2,000 to 20,000 ohms, approxi-

mately 14 tubular and electrolytic
condensers, . also focus and scanning
coils and -chokes. Price 30/~ each.

{Complete circuit and service manual,
price 6d. each.) Carriage forward, plus
2/6 for packing, £ )
Vi81ON UNITS to fit on above Time Bages,
Complete, consisting of 3 Mullard
T.G.E.4 and one Mazda D1 valves, about
25 “resistances and 30 condensers of
various values. Includes chokes, re.
jector, grid and band-pass coils and a
W6 Westector. Cowmpletely wired and
screened.  Valves alone are worth 15/-
each, 55/6, plus 2/6 packing, carriage
forward. (Complete circuit and service
manual 6d. each.) e
CHASSIS, Heovy gauge metal chassis,
battleship grey, 12 x 517 x 217, 1/6 each.
Also 10” x 5}” x 3%, brand new cadmiom
plated, 1/3 each. Special line of beanti-
fully polished chassis 12” x 8} x 87, a
really super, job, 4/- each. All driiled for
valves, ete. .
PUSH-BACK ire, ideal for wiring re-

GO
UNIVERSAL TEMPOVOX chassis, 5 valve,
less valves-and speakers but with varicus
useful components, not guaranteed com-

D.C., 9/6 each.
(Continued in next colummn.)

~—ELECTRADIX=—

SPECIAL MOTOR BARGAIN. New 4 h.p., 230
volts A.C. Higgs self-start motors, 1,425 reva,
Full guarantee, no permit wanted. 84/8.
DYNAMOS BARGAINS. Rotax, 6/12 volts 8% amps,,
D.C., 3rd brush size, 8in. x 4}n., 11 lb., cost £10,
unuged, 15/~. G.E.C. Double-current Dymamos,
6§ volts and 600 volis, ball-bearings, 17 1b., as new,
25/.. ~ Charging Dynamos, 16 volts, 15 amps.,
Leitner, 1,500 revs., 75/-.

ALTERNATOR.—Perm. Magnet Alfernator. Hand
drive, 80 volts, 25 mfa. Usefnl tester, 10/6,
B8-WAY Lucas-Rotax Switch boxes, 8 levers and
fuses for charging, etc., 8/6. 6-way. Push Button,
R.AT. switches, 2/9,

FRACTIONAL HP. MOTORS, D.C. 50 volts shunt
1/20 hp., KB, 2,000 revs, 24/-. 50/70 volts,
shunt, 1/6 h.p., Crypto, 1,500 reys., 27/6, 110 volts
shont 1712 h,p., Croydon. 2,500 revs., 26/-. 110
volts shunt, 1/2 h.p,, Maudslay apecial, 4,000 revg.,
45/(-. 220 volts shunt, 1/12 h.p., Croydon-Wilson,
.2,400 revs,, 30/, 240 volts shunt, 1/3 b.p.,, Wagner
1,449 revs,, 55/-. 130 voits shunt, 1/6 h.p,, Keith B.,
1,250 revs., geared to 90, 45/, - B
FRACTIONAL A.C. 30 volts, 1/100 h.p., centi-
midget inductlon, 58 revs., 15/-. 220 volts, 1/25 hp.
2,800 revs., §5)-, .
A.C./D.C. MAINS MAGNETS, 2 vound poles, 110 or
220 volts, 7 Ib. ft, 5:6. Small 12-volt solencids,
2in. x jin. plunger, 6/6, ' H

RELAYS, Numerous types from 4/6. State wants.
CIRCUIT BREAKERS, ironclad; any amps, from
11 fto 10.amps, 25/~ Maing Contactors, 35(=.
Auto-cutouts in stock,

110v, DRILLS, D.0., Wolf, sturdy bench type,
geared leed counterweight rise. No. 1 morse socket
for haltinch cleavance, in ‘stecl. 20 for delivery
without permit. £7/10/ each.

PUMPS. We can supply from stock, with or

without A.C. or D.0. Motors. Centrifugal or Twin

pigton. Btate duty required. R

CAMBRIDGE TOWNSEND BUZZER
i5 the highest unote and smallest Buzzer made,
used by {overnment on wavemeters, and has

ample platiman contacts. Ideal for key work, 10/-,
Other Buazers : Practice, bakelite-cased, 3/6.
Square Dbrasscased Buzzer, 478, Heavy fype

bakelite cased, 5/, Few D111 Buzzers, multi
wladings, no contacts, 5/6,

DICTAPHONE SOUND AMPLIFIERS and hom for
loud use with buzzers, 7/6. g
MORSE TAPPER SIGNAL KEYS, Type BIL,

&/-.
Type M, 8/6. Type P.F., 9/8. Type LV,
12/6. Crystal (B.B.C.) sets, 15/- complete.
MORSE RECORDERS for home training. Ser-

vice model gramo drive, Morses direct on paper
tape with dead key fitied, £8/10/-. .P.0. trans-
mitting Recorders, £10 and £12.
YALVES., . *“Weco"” Triode general purpose,
1 volt midgets, 4-pin, 8/6, G volt Power Triodes,
4/6. Neon Lamps, 230 voit letters, 2/8. :
SCOUTS TELESCOPES, with trinod, G - lenses,
12ins. long, 6/2.  Ceiling Roses, with sertit connec-
tors, 6/- doz Pocket Chinical Thermormoters, in
‘metal case, 2/6,

ELECTRADIX RADIOS
19, Broughton Street,

Queenstown Road, London, §.W.8
Telephon- : M Tay 2150, e

MINIATURE Rotary switch on porcelain
base, 1/3 each.

DCUBLE-THROW Panel knife switches,
new, 1/8 each.

G.E.C. Fractiona]l H.P. Motors, 225 volts,
single phase, 50 cycles, 1/100 h.p., 1,400
r.p.m.  To clear, 47/6 each,

PAXOLIN PANELS. 7;” x 2§” x }” Thick,
7/8 doz., also thin panels, similar size,
5/& doz.

AGCUMULATORS. Ediswan 2 v. 60 amp,,
brand new, iu cbonite cases, size 8" x
41" x 23", 17/6 each.  _
PUSH-PULL INPUT TYRANSFORMERS
by well-known maker, nickel iron core,
in metal case, size 27 x 13" x 13” high,
rabic 6 : 1. Price 6/6.

T.6.6. Tubular Electrolytic 2 mfd. 50 v.
working, 3/6 each,

B.l. 50 mfd.+50 mfd.+2 mfd. Block
electrolytics, 5/6 each.

MUIRHEAD, 1 mfd. 2000 v. working,
9”7 x 41" x 2”7 in bakelite case, 3/6 each.

P.M. SPEAKERS. 8”. Frand new. Finest

quality, 254 each.

SEE ADVT. PAGE 303. ADD POSTAGE.
NO C.0.D. ORDERS.

LONDON GENTRAL RADIO STORES

23, LISLE STREET, LONDON, W.0.2.
'Phone ;: Gerrard 2069,

RECEIVERS AND COMPONENTS

GEE GEE GEE GEE- GEE GEE
15, LITTLE NEWPORT STREET, W.0.2.
THE HOUSE FOR Q

PONENTS AT LOW PRICES.
AMERICAN AND B.V.A. VALVES. Many
types available. Send requirements for
guiotation.

MAINS DROPPERS. .2 amp., suitable for
Lissen, Pye, etc. Brand new, 3/9 each.
Also .3 anmp. for Decea, Ferranti, Maestro,
brand new, 5/6 each.

MAINS TRANSFORMERS. Brand new,
300-0-300, 120 m.a. 4 v. and ¢ v. Also
gimilar giving 6.3 v. and 5 v, output. 18/6

‘Jeach, Include 9d. extra for carriage.

PENTORE Output Speaker transformers,
brand new, reduced price 5/- each.

MICROPHONE screeped rubber-covered
single flex, heavy -gauge, best. quality,
minimum 12: yds. for 12/-. Postage 6d,

extra.

VALVEHOLDERS, American  Octal,

Ynglish 4, 5, 7 and 9 pin, 5/~ doz. assorted,’

or 6d, each.

STAMPED Euvelope must accompany.

ail enquiries.

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

MAKE your own Torch Battery Cigarette
Lighter. No Wicks, Wheels, Flints nor
Springs. 'Well tested, lasting, efficient.
Diagram and full instructions for easy
home construction, 2/6 and stamp. Element
wire included free.—R. ¥, Barham,
Hilltop, Bradmore Green, Coulsdon. Survey

SHORT-WAVE EQUIPMENT

** H.A.C.” Short-wave Receivers.—Famous
for over 8 years. Improved one-valve

| model now available. Complete kit of pre-

cision components, accessories, with full
instructions, requiring no soldering, only
16/-, postage 6d. Immediate despatch.
lilustrated eatalogue free.—A. L., Bacchus,
109, Hartington Road, S.W.8.

TUITION

FREE. “ Book of Fuacts,” vells you ali
about The Candler System of Code
training. Courses for Beginners and
Operators.—Write : Candler System Ca.
(L0), 121, Kingsway, London, W.C.2,

““ RADIOLOCATION.”—Students of both
sexes trainéd for important war-time
Radio Appointments, = Alse for peace-
time careers in all branches of Radio and
Television. Boarders accepted. Low
inclusive fees. College in ideal peacefud.
sarroundings. 2d.stamp for Prospectus.—
Vireless Coliege, Colwyn Bay.

PRASTICAL Postal Radio Courses;
coaching for LP.R.E. exams.; gualifying
for R.AF. and A.LD. posts; booklet
free.—Secretary, LP.R.E., Bush House, ,
Waiton Avenue, Henley-on-Thames,

WANTED

VALVES WANTED, any quantity, any
type. Also meters, und spares. Weald
congider buying serviceimnan’s complete
stock, Very good prices paid.—J. Bali,
4, Melthorne Drive, Ruislip, Middlesex.

RAYCRAFT, Light Control Kit, must
be perfect and complete, with relay, ete.—
C. W. Hare, 51, Wood View, Bourne,
Lincs.

LONDON CENTRAL RADIO STORES Will -
Pay good prices for Receivers, Hadio-
grams, Amplifiers, Dynamos, Converters,
Test Yquipment, Tlectric Gramophone
Motors, and all Radio and Electrical
Accessories, — London  Cenfral] Radio
Stores, 23, Lisle Steet, London, W.C.2.
Gerrard 2069,




Practical Wireless

BLUEPRINT SERVICE

PRAOTICA ‘lh WIRELESS

No. of

Date of Isswe, Blueprini.

CRYSTAL SETS

Blneprints, 64.:each.

1037 Crystal Fecelver - — "PWT1
The * Jurdor * erystal Bet . 27.8.38 PWu4
STRAIGHT SETS. Batlery Operated.

One-valve : Blueprints. 1s; each.
All-Wave Upipen (Peniodei —  PW31l4
Bezmup Caives 19.2.38 PWES
The ** Pyratid One v'\l\ er (H I‘
Ten) . 28838  PWO3
Two-valve * "Eluepnuf 1s. | ¢
The signet Two (D & 1 ¥y . 24.9.38 W76
Three-valve : Slyenrints, 1s. each. : ) i
Selectone Battery Tivee (U, 2 LF .
(Trans)). ., . PWI10O
Smnit Three H I Yen, D I’en) e Pwar
All Pentoide Three ‘HY l’cn, D
Pen). Ten) v .. o8 .. = PW3D
'Hall \I'u}\(‘,\\ et (T LF, Pen (RCYH = PW4s
7T Camnd’s Ny ouvenir (ILF
Pen, D (Pen), FPen) (All-Wuve
Three} . - PW49
Camen \hd"et Three (D 2 LF
(Prans)} . PW51
1056 Nenatane Three-Four - (1
T'en, HE Yen. Westector, Pen) - PWs3
BMM:V All-Wauve Three (IJ, I LF ’ U
(RO, —_ PWis
The \h-mlni (Hr }’cn — PwWalL
The Tutoy Three (HF, Pen. D, l’cn) PwWo62
'l'he Contaur Thre h -— PWo4
Canmhs e d Ah \\’Me N .
HI Pen. I3, Pen) EE = PWag
olt ' A1l-Wave Three (D,
(RC & Tmuf,)) . 2.39 W2
he ** Rapide ™ ﬁlrdxghb H (D, )
2 LF(RC & Trans)) . o9 PW82.
F. I, Camin's Oracle Al Wave -
~" Three (HT°. Det, Pen) . PWI8
19388 ** Tribund* -\11 Wave Three P
/HF Pen,’D, —_— PWe4
F. J. Camm's spxita Three .
(HF, Pen. I, Tet) Pws7
The* Hirrieane ” All-Wave Three
8G, B (l'r:h), Pen) .. =+ PW8Y
P. J. Camm's “ Push-Button .
Three (HF Pen, D (Pen). Tet) - . Pwe2
Pour-valve : Blueprints, 1s. each.
Pury Four (2 8, D, Pen) PWil
Beta Universal }:uur &G, D; Ll«
{CL1} op PWI7
Nueleon (‘Iass B I‘uur (\G, D :
(8Cy, LT, CL. B) -  PW34B
Tury Four Supec (3G, S D, Pen) —  PW340°
Battery Hall-Murk 4 (HF Pen, .
D, Push: . - . PW46
F. J: Cavun'’s * Limit V- All-Wave
Foup (HF Pen, D, LF, P) .. -—  PW67
* Acme " All-Wave 4 (HF, Pen, D .
(Pen), LF, Cl. B) PW83
The *’ Adwiral” Pour (HF Pen,
HP Pex, D, Pen (RC). . 3.9.38  PWQ0
Mains Oﬂerated
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) 5 o PWI18
A.C.-D.0. Two:(8CG, Pow) 2 - PW3l
Selectune A.C. Radmgmm ’l‘wo
(B, Pow) — PWI19
Three-valve : Blueplmts ls. each
Double-Diode-Triode Three (HF
Pen, DDT, Pen) o — PW23
D.O. Ace (3G, D, Pen) .. o — PW2s
A.C. Three (h(x.D Pen) . o - PW29
A.C. Leader (fIF Pen, D, Pow) 7.1.88 P o]
D.C. Premier (HF Pen, D, rm) ! ~-— PW35B
Tunique (H¥ Pen, D lPen) Pen} — PW36A
Armada Mains Threa {HF Yen, D
(Pen)) -_— PW38
F.J. Camnt's A.C. All- Wave Silver
Souvenir Three (HF Pen, D, Pen)  — PW50
* All-Wave ™ A.C.. Thyee (D 2
LT (R(Y) _— PW54
AC. 1936 Sonoume (HF Pen, HF =1 o .
Ten, Westector, Pen) . —_ PW36
Mains' Record All-Wave § (HP
Pen, D, l’en) - Lo - PW70
Four-valve : Blueprm‘s, ls. each.,
A.C. Fury Four (3G, SG, D, Pen) — PW20
AO Fury Four Super (h(x 8G,
D, -Pen) . bo — PW34D
Al H'\ll J.drk (HF Pen, D, 2 o
-Push- Pall) — PW45
Universal Hall-i Maxk (HF Pen D .
Pﬂsh Tull) -— PW47
SIIP‘E:RH}:YI‘c :
Baitery Sets : Blueprints, 1s. each
£3 Superbet (Three-valve) . —_ PW4o
¥. J.Camm’s 2-valve Superhet. . — PW52
Mains Sets : Blueprints, 1s. each
AC £5 Ruperhet (Three-vaive) . — . PW43
A.C. £ Buperhet, (Three-vaive) . —_— PW42

_ The Request All-Waver .. [

Tniversal £5 Superhet (Three-

PW4a

valve) . . =
F. J. Camnm’s A.C. Supex et 4 .. = PW359
F. J Carnun’s Universal £4 r:uper
g e PWeo
thmne Universal Fuur — PW73
Fopr-valve : Doible-si degl Blueprmt 1s. 64.

Fush Button 4, Butters Model . . .
Tush Butfon 4, 4.C. Mains Medel §22-2098 PWOS

SHORT-WAVE SETS. Batlery Operated.

One-valva : Blueprint, 1s,
Simple 5.W. One-valyer . . . 23-12-30 PWS8S
Two-valve : Blueprints, 1s. each. - .
Mi\lr;et Short-wave Two (1, T'en) —  PW3BaA
The IFleet "’ Bhurt-yuve Two
() (1LF Ten), Yen) 27.8.38 PWo1
Three-valve : Bleprints. 1s, each.
D\perlmentn' Sh(lrt -wave Three
(3G, D, Pow g PW30A
The Prefect 3 (D 2 LK (RC and
Trans)) .. a — PWE3
The Bdnd-‘:pread R, “ Three N
(HF Pen, D (Fen). Pen) g — PWes
- PORTABLES
Three-valve : Bluegrints, 1s, each.
F. J. Camm’s ELF Three-valve
TPartahle (HF Pen, D. Pen) .. — PWEH
Parvo Flyweight Mldget I’urzable 3 .
(3G, D, Pen) ..: 3.6.39  PW77
- Four-valve : Blueprint, 1s
“Imp” Yortable 4 (D, LF, LF )
(Pen)) —_— PW86 .
MISCELLANEGUS
Blueprint, 1s.
%.W. Converter-Adapter (1 valve) —  PW4BA
AMATEUR WIRELESS AND WIRELESS ~
GAZINE
CRYSTAL SETS.
Blneprints, 6d. each. 5
Founr-station Crystal Set. . — AW427
1934 Cryatal Set .. " b4 = AW4da
150-mile Crystal Set 3 Sl = AW4E0S
STRAIGET. SETS.  Battery Operated.
One-valve : Blueprint, 1s.
B.E.C. Speclal One-yalver 5 - AW38T
Two-valve : Blueprints. 1s. each.
Melidy Ranger Two (D, Trans),. —_— AWSER
Fall-volume Two (3G det, Pen). . = AW392
A Modern Two-valver — W}409
Three-valve : Blueprmts, Is,each, -
58. 8.G. 3 ¢ D, Trans) i~ — AW412 |
icerne Ranger (S, D, Trans). . — AW422

£3

8. Three: De Luxe Version N
(8G, D, Trang).. ° 19.5.34 AW435

Tr.mnwttah]e Three (‘i(y I) T m) —_ WM271
Simple-Tune Three (3G, D, Pﬂ_\) o — . WM327
Econnisy Pentode Three (Su;
Pen) So— WM3S7
“W.M 1'334 Standard Three g
3G, D, o 3 -  WM3st
- £3 3s. Three (SG D, Trans) . — WM354
19035 £6 Gs. Batlerv Three (SG
D, Pen) . re —  WMB371
PTP Three {Pen D Pen) .. —  WM38y
Certainty Three SC 1, Pen) WM303
Minitube Three (3G, D; Tranﬁ) Oct< 35 WM3G6
All-Wave Winning Three (5G, D
Pen) WH400
Fonr-valve : ‘Blaeprints, 1s. Gd each.
658. Four (8G, D. RC. Trans) . —_ AW370
Self- contained Pour (SG, D, LF,
CL B = WM3351L
Lmerne Straight Four (SG D,
1.1°, Trans) — WM330
£5 bs. Batiﬂrv Four (HF, D LF) — WMB381L
The H:K. Four (BG. 3G, D. Pen) = \\’1\1384

The Auto Straight Four (H. ", Pen.
HF Pen, DDT, Pen) .. .. dpr. ‘36 \‘yM404

Five-valve - Blueprints, Is, 64, edch

iuper quuhty Five (2 HF, D, RC,

—  WHM320
l,lass B Qua,dradvne (2 SG D, LF
- WM244
New Cl'\« B Five @ 86, D LF.
Class B) - —  WM340
. Ma,ms Opelated.
Twu-v:\lve: Blueprints, 1. each
Consoelectric Two (). Pen) A.C. —_ AW403
Economy A.C. Two (D, Trang) A.CQ.  —  WM286
Unicorn A.C.-D.C. Twn (D. Pen) § — WM3%4
Three-valve: - Bluepriuts, 1s. each.
Howme Lover's New All-Electrlo
- Three (SG, D, Trans) A.C. e AW383
Mantovani A.C. Tlm:c (H.F. Pen,
D, Pen) - WM3T4
£15 158, 1936 A.C. Radioﬂram
(HF, D, Pen) .. — Wi401
Four-valve : Blueprints, 1s. 63, each.
All Meta] Four (28Q, D. Pen) .. —  WM329

Havris' Jubilee Radiogram (HF,
Pen D, LE, P -.. oo .. May '35 WM386

SUPERHETS.

Blueprints, 1s. 64. each.

Oct '35 WM395

WM407

Battery Sets :
*Varsity Foar

Fhese Blueprints are drawn fill size.

Copies. .of . apprapriate  issyés oontax.nmrr'
deseriptions of tliere sets can In sume caees he
supplied at the following prices which are addi=
Uomal to the cast of the Blueprint, A dash beloge

" the B]urpnm Number indicates that the issue
ig out of print.

Fractical Wireless (issues dated prior to June

1st, 1840) Post Paid

(Issues dated Juna Ist to Tuly 2vth,
1940) 5d. Post Paid
{Issues dateL September, 1949. to November,
941) 7d. Post Paid
(Issues dated Decembet, 1941, and’ after)
104. Post Paid

Asnatear Wireless e L4d", 0,
Wireless Magazine i 4 .,

The index letters which precede the Blueprint
Number Indicate the periodical in which the
description :ippears: Thus. P.\W. refers "o
PRACTICAL WIRELESS, A.W. to Amatenr -
Wireless, WAL to -Wireless Magazine.

Send (preferably) & postol urder to'cover the
cost of the Blueprint, and the issue (stamps over
6d. unacceptalile} to PRACTIC AL WIRELESS -
Blueprint.Dept.. (iearge Newnes, Ltd., Tower
House, Southampton Btreet, Strand, W C.2.

Mains Sets : Blyeprints, Is. each
Heptode Super Three A.C

PORTABLES .
Four-valve : Blueprins, 1s. 6d, each, *

- Moy 34 WMoaQ

Holiday Portable (8G, D, LF,

Class B) . —  AW393
Famiily Por table (HF, D RG,

Traus) — AW447
Tyers Portahle { SG D, 2 Trans) — WM367

SHORT-WAVE SETS. Battery Qperated.
One-valve : Blueprints, 1s, each.
£,W. One-valver for America I.W. 15.10.38 AW420
Roma. Short-Wuver b = AW 452
Two-valve : Blueprints, 1s. each,
thra-short Battory Two (bG det,
Pen)
Home-made Coil Two (D Pen)
Three-valve : Blneptmts 15. each.
Esxperimenter’s S-metre Set (D,
.Trans, Syper-regen) AW438
The Carrier Short-waver (bG D I’) July '85 WM390

Blueprints, 1s. 64. each:

. Feb.'36 WM402
AW440

Four-valve 5

AW, Short-wave World-beater -

(HF, Pen, D, RC, Trans) oY =] AW436
Einpire Bhort-waver (3@, D, RO, i

Trang) — WM313
Stanlard Four-valver Short-waver -

(3G, D, LF, P) . Lo e == WMB383
Superhet : Blueprint, 1s. 64d. N
Sirplified Short-wave Buper ., -~  WMB397

Mains Operated.
Two-valve ; Blueprints. 1s. each.
’.l‘wo—valve Mams ,ﬁhaft -wayer (D,
Pen) A, o P.W.13.1.40 AW453.

Three-valve : Bluepriuts, ls .
WM332

Emigrator (SG D, Ien) AC L =
Four-valve ; Bluepriut, 1s. Gd.
Standard Four-valve A.C. Short-

waver (5G, D, RC, Trans) .. .=  WMS301

MISCELLANEOUS
S. W Ohevvalve Converter (Pm:e 5/
_ AW3S29

I}nthuulast’= Power. Amplxﬁer a /6) —  WM387
Listener's 3-watt A.C. Amplifier i

(1{G) -— WM392
Radlo Umt. (2v) for WM 3‘)" (1/ ) - WM398
Marris ‘Electrogram battery am-

plitier (1)) —-— WM399
De Luxe Concert A.C, Blectro-

gram (1/-) -—  WM403
Ncw Style Sbort wue Adapter

/) o — W3R8
Trickle f'lmxger (Gd ) .. .. —_— AW462
Short-wave Adapter (1/-) L — AW456
Superhet Converter (i/-) — AW4HT
B.L. D L.C. Short-wave Converter

( o - - WM405
Wl]sau Tone Master (ll) - W46
The W.M. A.C. Shori-wave Coun'

verter (1/-) . + W — WM408

.‘_—-——.—_.-_-————-—-7

| FREE 20YS% COUPON !

BUREAU
I This coupon is available uritil June'sth, 1

‘B 1942, and must accompany all Quaries :

I and Hints,
i PRACTICAL WIRELESS, JUNE, 1942, l

——————_——“-—-——_

All applications respectinegd Advertising in this Publication should be addressed to the ADVERTISEMENT DIRECTOR,
GEORGE NEWNES, LTD., Tower House, Southampton Street, Strand, London, Ww. 02

‘Pelephone ; Temple Bar 4563, 329
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HA\IE YOU HAD YOUR COPY OF

Whatever your age or expeuence——-whether you
are one of the old school,” or a new-comer
to Engmeermg anxious to hold your position in
peace-time—you must read this highly informa-
tive guide to the best paid Engineering posts.
The Handbook contains, among ;)ther mtensely 'interesting
matter, particulars .of B.Sc., AMICE., AM.IMechE,

AMIEE, AMILIAE., AMLP.E. AMBrit.lRE, CIVIL

- SERVICE! and othenmportantEngmeenng ‘ ,
-Examinations ; » outlines courses in _all ER.A.F e
branches of CIVIL, MECHANICAL, PILOTS

ELECTRICAL, AUTOMOBILE, ||
RADIO, TELEVISION, AERONAUTI- ossgﬂ ERS §
*CAL and PRODUCTION ENGINEER-_Jt Special rapid
ING, GOYERNMENT EMPLOYMENT, J{Home-study
" BUILDING (the great after-war Jf sential branches

‘of Mathematics.
§i Full details of this
scheme and sub- |
seguent maftter |
will be sent (post

free) on receipt
. of 21d. instamps.
B.l.E.YT.

(Dept. M. 409), |
17,STRATFORD PL.

career), “R.AF. MATHS.”,” MATRI.
" CULATION, etc., and explains the unique

advantages of our Employment Department.

#“NO PASS-NO FEE”

TS ENGINEERS|

“ ENGINEERING OPPORTUNITIES ”?|

LONDON, W.1. g

peedeasasnaveiny TEAR OFF HERE llll‘l"l.‘lll’

If you are earning less than £10 a
- week you cannot afford to miss -reading

ol G!NEERNG OPPOR "ot tells

you everything you want to know fo secure your
future and describes many chaaces you are now miss-
ing. In your own interests we advise you to write
or forward the coupon for your copy of this enlighten-
‘ing guide to well-paid posts, and bubsequent matter,
NOW—sent (post free) on receipt of 23d. in stamps.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

nncupal Professor A. M. LOW
4092, SHAKESPEARE HOUSE,
17, 18 & 12, STRATFORD PLACE, LONDON, W.i

COUPON

British Institute of "
Engineering Technology,
409a, Shakespeare House,
17-19, Stratford Place, W.1

Please forward (post free) “yo Handbook,
“ENGINEERING  OPPORTUNITIES. and
subsequent matter, for which I enclose 23d. slamp.

NAME.....‘-.

capassananrsrananspran

ADDRESS .............

_ State ™ Branch " of interest.....uviiinnnuans
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