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The D:.C. AvOMINOR
Electrical  Measuring Instrument

A 2!-inch moving coil meter for making
D.C. measurements of milliamps, volts
and ochms. The total resistance of the
meter is 100,000 chms, and full scale
deflection of 300 v. or 600 v. is obtained
for a current consumption of 3mA. or
6mA. respectively.

Supplied in velvet lined case, com-
plete with pair of leads, interchangeable
testing prods and crocedile clips, and a
comprehensive instruction hookiet.

Size: 4 x 3" x 2}".

AV)

Regutered Teade Mork

“ AVO ” Instruments, by their simplicity, extreme versatility and
high accuracy, make possible that economy of time which is the
essential feature of servicing and mazintenance.

These two compact pocket-size instruments, with the “ Avo ” high
standard of accuracy, are particularly recommended where extremely
small size and economy of weight are primary considerations.
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The UNIVERSAL AVOMINOR
Eleetrical Measuring Instrument
An accurate moving coil meter providing
22 ranges of readings of A.C. voltage,
D.C. voltage, current and resistance, on
a 3-inch scale, Total resistance 200,000
oRkms.  Self-contained for resistance
measurements up 1o 20,000 ohms, and
by using an external source of voltage
the resistance ranges can be extended
to ro megohms. The ohms com-~
pensator for incorrect voltage works on
all ranges. Suitable for use as an
output meter when the A.C. voltage
ranges are being used. Complete with
leads, testing prods, crocodile clips, and
instruction booklet.

Size : 43" X 33" x 1}

Orders can now only .be accepted which bear a
Government Contract Number and Priority Rating.

Sole Proprietors and Manufacturers :—

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD
Winder House, Douglas Street, London, S.W.|

'Phone : ViCtoria 3404-8

METERS. First grade ariny type Universal Test Meters in
shockproot bakelite cases, runges 10, 100, 500 volts at 1,000
ohms per volt AC. and D.C, 1, 10, 100 w/a. D.C., 0-50,000
oluns, £8 15s. 0d. &

FIRST GRADE METERS. 3!in.diameter, 1 milliamp, £2 12s, ;
300 1mieroumps., $2 18s. 64.; 4iln. I milkiamp., £3 5s. 0d. ;
500 1icroamps., £3 1ls. 8d. Westinghause Meter Rectitier
for either type, 10/~. Multipte shunts 13, 100, 300 mfir., 10/-.
Any value multiplier, 2/8 each. .
TUNING PACKS. Complete assembly of aerial and 0S80 coils
covering 12-33, 34:100, 200-330 meters, wavechange switch,
iron core IF's, gang condenser, ul.lihll;utedl I?IM (I”il.l :lrive,

gt
network, cowpletely wired, eireuit supplied, £3 10s. Al
the parts necessary to complete u six-stage superhet can be
supplied.
SUPER QUALITY AMPLIFIERS, 12 watts output, high and
low gain inpdts with wixer, treble and huss centrols, two DB
319:11,000 cycles, negative feedback, 3, 4, 8 und 13 obws
output, £14 14s,
A.C./D.C. AMPLIPIERS, 5 watts output, high gain, threc-
stage, feedback, £8 83, 0d.
BATTERY CHARGERS for 2 v. hatt. at ! a., 25/~ ; for 2,
4or g v, batt. at 1 a.. 45/~: for 6 v. batt. at 1 a., 30/ ; {or
2, i or 12 v. batt. at 1 4., 49/6; for 6 v. batt. at { a., £3 10s.

MAINS TRANSFORMERS, 3004340 v., 60 m/a., three 4 v.
2-3 a. windings, 25/~ ; 350 +350 180 m/a.. 3 v. 27h, 63 v
2-3 a., 28/~ 3530+550 100 ur/n., three 4 v. 2-3 a. windings,
29/~ 3304330 130 wik, two 4 v. 223 4, two ¢ . 1 a
windings, 39/-; 30+330 130 mfa., 5 v. 2.4, 6.3 v

a.,
43 v. 2 a., 36/-, 300+ 500 230 mfu., 3 v. a.,
+423 200 mja., 4 v. &y, 4V s,
+350 150 mfu., 4 v. 1-3 0, 4 v. 23 2.,
+ v. 3-4 a,, 36/-; MO0+300 150 nrfa., four 4 v. 2-3 a. LT

windings, 47/-. .

1-VALVE BATTERY S5.W. RECEIVER, with 2-volt valve,
4 coils, 12-170 m. bandspread tuning, 55/~ incluling tax
STEEL CHASSIS, 10x8 x 2iiu., 7/- ; 16 x 8in., 8/ 20 x 8iu,,
105, r

—PREMIER RADIO

SHORT-WAVE COILS,
#t oetal sockets, 4-pin
aerial cofls, 9-18, 12-26,
22-47, 4184, or 76-170
m., 2 6 each ; 150-330 or
255580 m., 3/-: 490-
1,000 or 1.000-2,000 m.,

~. G-pin H.F. trans.,
8-13, 12-26, 22-47, 41-94,
or 76-170 m., 2/6. S.W.
chokes, 10-100 m., 1/3;

5-200 m., 2/8..
SHORT - WAVE CON-
DENSERS, all braas,

easily zunged, 15 mmfd.,
2/11; 25 mmfd., 33;
# mmfd, 33; 100
unnfil.; 3/1%1 ; 160 mmfd.,
3 950 mmfd., 5/8;
2-zang, 160 nuntd., 15/ ;
shaft  couplers, Tid.;
flexible ditto, 1/6.
MIDGET «“ P TYPE
COILS. 12-35, 16-47,
34-100, 91-26%, 250-730,
700-2,000, 200-557, nvail-
able as H.F. traps.,
aerial, or osc. ceils, 2/3
each.  Suitable Yaxley
type wave - change
switches, every type
available ; locators, 2/~
each ; wafers, 1/~ each.
Ruitable small 2-gang
condensers : 0005, 15/~ ;
suitable mutebed pairs
iron-cored ‘4656 K.O. LF.
trane,, 15/- pair ; midget
type. 21/~ pair. Buitable
80 musfil, .trivsmers, 14 ;
osc. padiler, 750 mumfid.,

S,

r REACTION CONDENSERS, hakelite, diclectric, 0001, 2,95
VLongs, &/11; 4003, 33; 0003 diff., 3/3.

MOVING COIL SPEAKERS. Rolu 6}- of 8-in. P:M., no trans.,
25%-, Plessey 8-in. P.M. with truns., 29/6. Goodinans 3}-In.
P with 3 or 15 ohm voice eoil, no trans., 30'-, Plessey
8:in. energised 7.500 ohmys, no trans., 254, B.T.H. 10-in.
energised, 1,600 ohms, no trans., 40/-. Dlidget, standarnt or
P.P. truns.for any above, 18;6. Buper yuality miant Matel-
naker gutpot tronsformiers, match any tube ginzle or P.P.,
to any vuiee coil, 7-watt, 22/6; 13-watt, 30/~ ; 50-watt,
49,6 0-watt, 59/6.
L_?BDES 8H. 309 obws, 40 w/a., 4/6; Z30H., 400 ohms,
:Aﬂz m[am.].“l):il ; 0}215./ 100 m/}.}., 400 obms,. 19/8; 30H., 155
s, 150 W fi., -3 25H., 250 nefa., 120 ok 9/6 ;
15H., 500 wja., #2 ohsus, 65/ : i
SMOOTHING CONDENSERS. 8 mf.; oil-filled, 500 v.w,, size
4 x -x X 1lin., 10'6; 3 mf., 30.v.w., 8fm s 1. T,000 vow.. 2/ .
0L, 508 v.w., /- all values tubular condensers, 9d. : 3 mf.,
230 v.w., 3/9; 2 mi, 330 v.av., 4/6; 4 wt, 450 v.w., 7/6;
Swf, 350 v.w., 2/
SUNDRIES. 2 mm. Systoflex, 2id. yd.; resin-cored solder,
6d. prr coil or“A/G per 1b. ; screened 2-pin plngs and sncket,
9d.; diteo, 3-pin, 2/- ; Octal sockets, 104d. ; dittn, amphenol
type, 1/3. Morue buzzers, 1/11. Vaive screens, 1/2. Kucbs,
6d. Poimter knobs, 171. Crocodile clipr, 44. * @ain * and
** tone * indivatar plates, 754. Fuses. any size, 5d. Fuse halders,
6d. G-volt vibratars, 4-pin, 12/8. Crystal pickups, £3 18s, 94,
including tux. 4
AMERICAN VALVES. Many types in stock at comtrolled
prices, iucluding 6V6, U186, Y3, 524, 25L6, T0,-6K7, 648,
1523, 1C3, 128K 7.
MORSE KEYS, 3/3: heavy type, 5/9 . de luxe type, 11,6,
ENAMELLED COPPER WIRE. 1ib. reels, 16 or 18 ¢., 3,6;
20¢,39;220r24g.,3/10;260r28 2., 4/2;30¢.,4/4; 52 2.
46;342,5M; 62,56;38g., 6.
BROWNS. 4,000 ohws Headphones, 22°8,
RESISTANCE WIRE. Insulated 39 ., 2,000 ohm reels, i/- ;
70,000 ohny reels, 4/-,
PARAFEED INTERVALVE TRANSFORMERS, 8/6.

Send for details of other -acces-

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

sories available. All en~airies
must be accompanied by a 2}d.
stamp,

CALLERS TO : Jubilee Works, or 169, Fieet Street, E.C4, (6mhﬂl 2833)

LONDON, E.5. (Amherst 4723)

7 7 o



_ May, 1945

Practica

PRACTICAL WIRELESS ) 221

EVERY MONTH,

((and PRACTICAL TELEVISION )

Vol. XXI. 'No. 467. MAY, 1945.

COMMENTS OF THE MONTH

Editor £.a.canm

The B.B.C. Charter

HE B.B.C. Charter will expire in a few months,
and there are many who are anticipating this
event by pressing for changes in its methods

and its constitution. It is said that technical develop-
ments, wartime changes, and social needs, make a
great reorganisation of radio inevigable.

It is noted that many of those pressing for this
reorganisation are prominent members of political
organisations who have resented the B.B.C. censorship
on -certain controversial topics. Whatever changes
are made in the B.B.C., we hope it will never become
a political platform. We have all seen the results of
radio politics abroad. Equally, we hope that it
will not become a religious organisation. It .is
intended mainly as an organ of amusement, and as
such it should remain, with the necessary blending
of educational programmes, which will be so
necessary after the war.

It is in this connection that we should like to sce
changes made. We think the B.B.C. has been in
error for many years in allowing nonentities, and
those. without specialist knowledge, to speak on
subjects they know nothing about.

The B.B.C. programme should not be the medium
for the livelihood of hack quacks turning out pot-
boiling material choked with insincerity and errors.
Because a man writes a successful novel, the B.B.C.
have presumed hitherto that his views on all other
subjects are worth listening to. Some of the views
expressed are highly dangerous.

o
13th YEAR
) OF ISSUE
BY THE EDITOR
bécause they think it makes for greater freedom
of speech. They want the B.B.C. changed from a
royal monopoly into a public service under full
Parliamentary control, and to ensure that its adminis-
tration is no longer carried on in secrecy. They
want a decontrolled organisation made up of a
number of autonomous regional broadcasting units,
basing their work on the needs and interest of people
in their area. They also want advisory organisations
which will draw in the audiences amateurs and pro-
fessional workers in various fields to co-operate in
the making of programmes, and they require a
change in the status of broadcasting workers which
not the staff of Broadcasting House entitled to take
part in the political and cultural life of the com-
munity ? They still are able to vote at a general
election, and their cultural tastes can have full
sway free from any B.B.C. restrictions of which we
are aware.

will give them full freedom to participate in the
political and cultural life of the community. Are
It will be impossible to devise a charter for the
B.B.C. which will please all. It is certain, however,
that it will not become a political organisation
subject to Parliamentary control, for it would cease
to be an instrument for our amusement, and would
be subject to the whims of the particular political
party which happened to be in power. There
would be no stability about such an arrangement.
The B.B.C., like the law, must

One speaker was allowed to
say, for example, that suicide
could be justified. A would-be
suicide shortly afterwards, when
charged with the offence of
attempting to take his own life,
quoted a member of the Brains
Trust in support of his action.
That sort of thing should not be
allowed.

~ We should also like to sce the
B.B.C. a little more critically
selective of its bands. Jazz music
and crooning have sapped the
vitality of the youth of this
country by*inculcating the dance-
room habit.: Careers and am-
bitions, homework and home pate ) . :
study have been neglected. Al- I o ot R e s &
most anyone can become a spicifically reserved Uiroughout the countries
d g siqnatory to the Rerne Convention and the
dance-band leader. U.8.A.  Reproductions or imilalions of any
of these are thercfore expressly forbidden.
PracTicat. WIBELESS incorporates * Amateur
Wirelese.””

The fael thal goods made of raw malerials

4 in short supply owing to war eonditions are

ganlsation is in favour of advertied in this puper thould nol be taken

d . . as an indication thal they arc necessarily
eveloping- commercial broad- CHTA T e S

casting on the American lines, .

Editorial and Adverfisement Officer :
< Practical Wireless.”” George Newnes, Ltd.,
Tower Homse, Southampton Sireet, Strand,
W.C.2. ‘Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, Londonm.
Registered at the G.P,0. for transmission by
Canadian Magazine Post.

The Editor will be pleased lo ronsider
articles of a practical nature suitable for
publication in PRACTICAL WIRELERS. Suck
artidles zhould be writen on one side of the
paper only. and should coninin ihe name and
address of the sender. Whilst the Editor does
not hold himaelf responsible for manuscripts,
every effort will be made to relurn them if a
stamped and addresscd envelope is enclosed.
Al corcespondence inlended for the Editor
shonld be addressed : The Editor. PRACTIOAL
WIRELESS, George Netenes, Ltd.. Tower House,
Southampton Street, Strand, W.C.2.

Oicing lo the rapid progress in the design of
rireless apparatis and to our efforls to keep
ovr yeaders in louch with the latest devclop-
ments, we give no warranly thal apparatus
described i our columns is nol the subject
of lefters palent.

)
g
H
i

music.

Queries :
E have anhounced several
times that our Query
Service is suspended owing to
staff . shortage. Readers are,
however, continuing to address
queries here, and we hope that
they will accept this reminder
that we are unable to deal with
them until our normal staff
returns from the Services.

(G,

be outside politics. In saying

this we do not suggest that there

is not ample room for improve- .

ment, but' those improvements

will be in the nature of technical

improvements and improvements

in the quality and nature of the

material.

We do not want such a high

percentage of programme time

devoted to dance music, at.times.

when those to whom dance music

appeals are not at home. It is

hallmarking the worst aspect of
E
A

Public Service !
HOWEVER, one political or-
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New Canadian S.W. Station\\%, Empire Television!

ANADA'S new short-wave station at Sackville,

New Brunswick, was inaugurated recently. The

primary aim of the station is to serve Canadian Torces
overseas.

Radic Waves Affect Homing Pigeons

IT is reported from \Washington that the U.S. Army

Signal Corps are trying to discover why radio waves
interfere with homing pigeons’ scnse of direction.
Three separate tests were made with differenc pigeons,
and the effects produced were almost identical. Each
group of ten birds was divided into groups of five and
tested at a radio station 1o miles from their home lofts.
The fivst wave of five birds, released when the station
was transmitting, appeared bewildered, circled erratically
for 15 minutes, and finally took off uncertainly for their
lofts. They took 1z to 52 minutes for the ro-mile flight.

A radio operator at_work in the wireless siation of the Marine

Signal School in Ceylon.

The Irirds veléased while the station was not operating,
started promptly and arrived home in about 20 minutes.

Too Many Radio Operators
HE G.P.Q. recently announced that there are now
more trained wireless operators than there is em-
ploviment for, and newcomers have little prospect of ob-
taining posts cither in the Services or the Merchant Navy.
¢ Assistant radio officers in the Merchant Navy,”
said a Post Office official, * have to hold the Postmastsr-
General's special “certificate of proficiency in wireless
telegraphy. The granting of the certificate carries no
guarantee of employment.
“ private wireless telegraphy schools are kept
informed of the general trend of employment.”

SP 'ARKING to Commonwealth Broadeasting Con-
ference delegates in_London recently, Sir Allan
Powell, chairman of the B.B.C, visualised a television
svstem covering the Empire by cable., He said :

“ Perhaps we shall have a cable as simple as the
present submarine cable, and with some device to hoost
up its strength we will send the picture as easily as we
now send a telegram:

“ T believe that in a few years we shall by some 1means
or another have television available in most of our
homes.”

Responding for the guests of the Conference, Mr.
Howard B. Chase, chairman of the.Canadian Broadcasting
Corporation, said : *“I know 1 voice the sentiments of
all broadcasling corperations, comimissiorns or com panies
throughont the Commonwealth when I say that we have
the deepest admiration and respect for the wonderful

' job that has been done by the B.B.C.
I, personally, know of the great in-
terest that is attached to your ncws
broadecasts and other progrannmnes. To
say that they have been regarded as
the voice of authority, of sincerity
and truth is an understatement.

¢ Broadcasting has played a most
significant part in determining the
course of the wai; the B.B.C. has
taken the leading role.”

The -Deputy Prime Minister, Mr,
C. R. Attlee, in a later speech to the
delegates, said :

“T am going to tell you-what the
Government thinks about television,
but not just yet. I have nol the
slightest doubt that we shall lead the
world in television after the war.”

Television Licences

EPLYING to a question by Mr..
De La Bére in the House of
Commons recently, as to whether in
the future a single licence for a wire-
less receiving set will include the use
of = approved = television apparatus,
Mr. Attlce said that he was not in a
position to make a statement on the
matter, but would note the suggestion.

Components Exhibition
TRADE exhibition of radio com-
ponents, organised by the Radio
Component Manufacturers’ Federation,
under the auspices’ of the Radio In-
dustry Council, was opened in London
on February 2oth. The exhibition
was opeu for three days, and was
intended to show designers of ,radio
.and communications equipment tlhe
latest developments in components, parts and materials,

English Service from france :
SINCE the fall of France in 1940 the French have
listened avidly to the B.B.C} During the German
occupation the B.B.C. was for them “ a lung by means
of which they breathed.” France still listens to the 13.B.C.
She wants to be told of the problems of the free world ;
to hear of the political, economic and social evolution
that has taken place during her isolation. The B.B.C.,
by doing this useful work, strengthens the ties. which
bind Great Britain to the peoples of Europe, especially
France.
The French radio, slowly going ahead with the work
of reconstruction, is undertaking a similar task by

»

i

|
|




May, 1945 3

PRACTICAL WIRELESS

203

forming a ‘“ European Service” in Paris, paying
particular attention to the ‘ English Service.” This
service will speak to Great Britain in English every day
from 6.30 p.m. to 8 p.m. on a medium wave of 163 m.
clearly available as far north as Lancashire.
north the programme will be heard at present on 31 m.
short wave. The first transmission was given on March
11th at 6.30 p.m., and’ one and a half hours daily is
ample time to give a full picture of French liie in
wartime and the ensuing period of reconstruction.

i Team of Broadcasters

A TEAM of Englishmen and women, editors, speakers
? and translators have been engaged by the French
radio. This team will live in Paris, and send some of
ils members to visit the provinces. They will conduct
inquiries on French life during the occupation, on the
state of public opinion and the political and social
situation, and will follow the progress of the worlk of
national reconstruction and the present difficulties of
life in France. As ‘‘ Les Frangais Parlent aux Frangais ”
from London gave the French up-to-date information
on the war’s progress, so * The English Speak to the
English ” from Paris will tell British listeners of life in
a great Allied country, whose recovery and rebirth is
so important for British interests and futurc security.
The Service will be a blend of English spoken by bhoth
French and English voices. ]

At the head of this English Service is Jacquese

Duchesne, who from June, 1940, to October, 1944,
directed the B.B.C.’s French team in London. As a
worker for union between the Freneh Resistance Move-
ment and Britain Duchesne has been in a position to
know at first hand the natural points of contact and the’
inevitable differences which exist in the public opinions
of the two countries. {

He will be helped by a group of Fnglish-speaking
Frenchmen, who, working with their English colleagues
will tell us of France—the old France steeped in literature
and art, and the new France now emerging i{rom her
trials.

ALY - i44
Radio Newsreel

S shown by a national survey last September,
‘““Radio Newsreel ”” was heard in America by about
5,250,000 people. It was to be
expected that it would be the
B.B.C. programme with the-
fargest audience in the United.
States, since this day-to-day
radio chronicle of events told
in narrative, commentary and
sound pictures, is unique in
radio and gives American

listeners something quite new.

It is re-broadcast across the
continent by the Mutual Broad-
casting System on five nights a
week. Mayor La Guardia, of .
New York, whose station WNYC
regularly re-broadcasts the pro-
gramme, recently described it
as “interesting, informative,
exciting, dramatic.”

‘ Transatlantic Call” came
next in size of audience, with
4 per cent., or over 2,750,000
listeners. For nearly two years
this weekly Anglo-American
exchange feature programrme has
been presenting people to people
through the collaboration of the
B.B.C. in Britain and the
Columbia Broadcasting System
in America,

This percentage figure carries
a greater tribute than may be
evident at first. ‘“ Transatlantic
Call ” is broadcast on Sundays
at a good midday time in the
Eastern Time Zone, but in the

Farther.

’

With the Royal Corps of Signals on

Mountain Time and Central Time Zoncs many people
are going to, or are at, church, while on the Pacific
Coast it is 9.30 in the morning.
“London Column”
“¥ ONDON Column,” a weekly magazine programme
made up of high-lights from the week’s B.B.C
broadcasts, followed closely with 3.9 per cent. of adult
listeners. * London Column ” started 1n October, 1943,
and distributed through transcriptions made by the
B.B.C. in New York, is taken by 43 stations in America,
is transmitted by the Armed Forces Radio Service to
troops in the Pacific area, and is also heard on two
Service programmes in Europe, the B.B.C.’s Allied
Expeditionary Forces "Programme and the American
Forces Network.

‘“ American Eagle in Britain ” and ‘ Transatlantic
Quiz ” came next in popularity, both reaching 2.7 per
cent. of radio-owners, or just under 2,000.000 persons.

* American Eagle ” is a “ G.1.” programine run by
the B.B.C. as a gesture to the families in the United
States of U.S. Forces in Britain, and is in the fifth year
of its non-stop weekly run. It was started on Thanks-
giving Day, 1940, followed by an all-star entertainment
as a salute to the American Eagle Squadron of the
R.AF. The programme has for some time been

regularly re-broadcast by 120 U.S. stations of the Mutual

Broadcasting System, together with the Don Lee
Network of California. Celebrity guests in this pro-
gramme have included General Eisenhower.

“ Transatlantic Quiz "’

THE “ Quiz,"” on the other hand, has not yet reached
its first anniversary. This weekly quarter of an
hour' quiz—the only radio transatlantic quiz—is
carried by 71 Stations of the Blue Network in America.
Light-hearted in tone, it is intended to test what the
British and American teamns know about each others’
country. "It has just been expanded to half an hour.

“ Atlantic Spotlight >’ had been on the air only a few
months at the time of the survey, but jts American
listeners numbered almost a willion, or™r.4 per cent.
The programme is a joint Anglo-American gesture of

X ? I the 8th Army front in Italy.
An electrician connecting up batteries to a small petrol-driven generator
which charges the batteries for wireless sets at H.Q.
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Their craft crippled by
109, the crew o
spent nearly 20
launch from the same unit.
our illustration shows the wireless opleratolr at work in his cabin in the crippled

aunch.

hours adrift in the Adriatic before they

good will, in which outstanding figures in the literary’
and entertainment worlds of both countries take part.

How Cable and Wireless were Besieged in Greece
HE siege of the Cable and Wircless Transmitting
Statidn at Pallini, some eight miles from Athens,
started at the beginning of December, when the station
" was virtually cut off from Athens except for an under-
ground cable. Power lines were cut but the service was
operating normally on an emergency engine. The guard
was reinforced by troops from Athens; stores, ctc.,
arrived by convoy, bringing fuel for the Diesel engine.
Trenches were dug and a barbed wire fence was put up
around the station.

Despite preparations, and the warlike look of the
station, Pallini and the countryside remained quiet and
peaceful, except for the distant rumble of guns and
*plancs in the direction of Athens. Every day a large
crowd of troops gathered in the transmitter hall to
hear_ John Nixon, the B.B.C. war correspondent,
broadcast his account of tle fighting in Athéns:

Meanwhile, it was known that each of the small
villages around Pallini contained a handful of E.LAS,
and every day we had spies coming in to give warning
that to-night E.L.A.S. would attack. Our troops were
not allowed to attack these villages, but only to defend
the station.

Towards Christmas supplics were running low and. it
was arranged that the R.AF. should drop supplics.
Next day a small *“ Shiftykite,”or reconnaissance ‘plane,
hovered over the station and dropped six bags of iron
rations in pillform and a message saying,  Are you
British ?  If so, form circle. Keep your chins up ; We
wilt get vou out.” They mistook the group of people
for escaped British prisoners.

Supplies by Parachule

NEXT day, Christmas Eve, the R.AF. started to

drop canisters of supplies Dby .parachute. The

first contained mail which checred everybody—it was

the first in three weeks. Others contained food, cigarettes,

etc. Some fell in a German-laid minefield around the

station and light treading. Tomunics gingerly removed
them.

Soon after Christmas, the Marathon Dam Troops

were ordered to abandon the Dam and to march across

cannon shells and machine giun bullets of a Messerschmitt
an R.A.F. high speed launch of the Air-Sea Rescue Seruvice

Radio was instrumental in effecting the resue,
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the mountains to Pallini, a
distance of 15 miles.

The station was now very
crowded, the transmitting hall
floor being covered with Tommies’
bedding, weapons, etc. During
the next few days the
R.AF. pdtachuted large quanti-
tics of food, Dlankets, weapons,
amnunition and barbed wire.
Meantime,, the war had been
moving from Athens, aud we had
an excellent view of the R.AF.
Spitfires strafing the E.L.A.S. and
bombing roadblocks.

So far the station had heen
right out of the fight, and the
garrison was the ouly remaining
British one outside Athens. On
December 3oth, after a day of
drizzle and bad visibility,
E.L.A.S. attacked at 11.55 p.nL,
at the same time cutting the
underground cable. They seemed
to be well organised, having the
doors of the station and the
engineers’ quarters well covered
with machine guns.

iy

1

They opened the attack on
the engincers’ quarters with
cwere saved by another ~ armlour-piercing s hells and

machine guns. Two Telcom
cngincers were at that time in
the quarters and one was
wounded. The other Telcom
engineer then crawled to the station under fire,
taking 30 minutes.to cover 200 yards. L

Meantime, British troops billeted in quarters grabbed
weapons and rushed out half clad to take up deferice
positions. The E.J..A.S. were using an armoured vehicle
standing about 100 yards from the engineers’ quarters.
They now started shooting -at the station from their
armoured .car, also using nortars, intending to smash
our Diesel. They were unsuccessful,

The staff were able to start up one transmitter to send
a message to Athens H,Q. via London, giving news of
the attack.

The underground line being cut there was no direct
communication with Athens: but it was known that
London was listening, and that Athens Central Telegraph

and

Office was listening to London. The E.L.AS. were
Deaten off after about an hour and a hailf.
Immobilising the Station

HE next day everyone was happy and cheerful

until orders were received to prepare to leave,
to immobilise the station ; in about one hour thousands
of pounds worth of valves were smashed. -

Late afternoon, we saw a long armoured cotumn
supported by Spitfires making its way towards the
station. Reluctantly the station staff piled aboard aud
started back to Athens; the Greek staff remaimed at
Pallini. E

On January 6th, the E.L.A.S..werc making for the
hillz and the whole Athens area and environs were being
cleayed by British’troops.
from Paliini reported the station clear of E.[.A.S. and
the Telcom manager in Greece for Cable and \Wireless,
Ltd., went out in'an armoured car. No opposition was
gncountered. He inspected’the station, finding masses
of broken glass in the battle-scarred buildings, with
shell-damaged cooling and fuel tanks; also the station
looted of all movable objects. = Next day an Army
repair party with Telcom enginecrs set out to repair
the underground cable, which was broken by an ex-
plosive charge 1} miles from the station.

Difficulty was encountered in locating the damage
as the break was skilfully hidden and thers was the
added danger of mines.

The telegraph service was reopened at 14.00 G.M.T.
on January 29th. -

On January-8th.a messenger,
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Four-valve
Short-wave
e

Constructional Defails of an

Efficient Receiver for the
S.W. Enthusiast

HIS recciver is capable of bringing in many short-

wave stations at full loudspeaker strength ; it is

straightforward to construct, and all the necessary
parts may be purchased through advcrtisers in the pages
of PracticaL WIRELESS,

The circuit is shown in Fig. 1. Thereis an untuned H.F.
stage with VM volume control, followed by a detector
and two low-frequency stages. The H.F.'stageis coupled
by an H.V. transformer to the detector, this giving good
gain with complete stability and reasonable selectivity.
Plug-in coils are used so that any desired wave-range
can be tuned. The penultimate stage is resistance
capacily coupled, and followed by a tetrode or pentode
driven through a parafed transformer, so that there is a
very useful degree of L.F. gain. The set is amply de-
coupled, and will be found to be completely stable on all
wavelengths with total absence of all undesirable
threshoid-howl, and similar effects.

The use of an untuned H.F. stage isolates the detector
from the aerial with consequent advantages, such as the
removal of hand-capacity dune to the aerial-earth system,
and the avoidance of fading caused by frequency-drift
introduced” by an aerial swaying in the wind.

Construction
A baseboard 12in. by gin. is suitable for the set. A
chassis could be used, but is hardly worth while as a

very good layout in the detector and L.F. stages is,
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obtained withotit it. Chassis type valve holders are
used, long wood screws and spacing sleeves holding them
about 3in. above the baseboard. The two variable
condensers and potentiometer should first be mounted
upon component mounting brackets as shown in Fig. 2.
The other parts can then be arranged as shown, and
finally screwed dowmn.

A small stand-off insulator- is. used for the aerial
connection, it being fixed by the H.F. valve and carrying
the lead from one side of thie pre-set condenser as shown.
No speaker terminals are used, two lengths of flex being
connected to the plate and screen-grid tags of the output
valve.

Wiring should be carried out with a fairly stout
gauge of tinned copper wire, and conmections run
approximately as shown. All the smaller components arc
suspended in the wiring, and their counections should
be direct and short so that they do not tend to move
about. It will be noted-that the two sockets of the coil-
holder near the key-way are left blank.

The connections for the transformer will be found
marked upon the component. The potentiometer is
wired so that upon switching on volume is at a minimum,
further rotation increasing volume. If the opposite
effect is obtained witl the particular component used
the G.B. negative and carth conneations to the elernent
should be reversed.

Battery connections are made with suitable' lengths

_L_:/Mfd
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Fig. 1.—Theoretical circuit diagram:
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of flex, and the lead from the trans-
former should be anchored to the
baseboard or there is the danger
of pulling the thin flexible wire out
of the bobbin of that component.

Operating

It will probably be found that the
addition of an earth does not make
mych difference to the results
obtained. The aerial should for
preference be fairly high and not too
long. When suitable valves are
inserted the pre-set aerial condenser
can be adjusted for best results, and
a position about three-quarters shut
will probably be suitable. The
detector should slide smoothly into
oscillation, and when listening on
congested bands it will be found

Q5%

best to reduce volume with the
VM control, compensating for this

LIST OF COMPONENTS

Three 4-pin and one 5-pin English type valve holders.

Resistots : 6,000, 10,000, 30,000, 50,000 ohms; two
.5-megohm and one 2-megohm.

50,000 ohm potentiometer with switch.

Fixed condensers : .0002, .001, .01, two .1, 1 and 2 mfd.

Vatiable condensers : .00016 and .00025 short wave.

.00006 mfd. stamp type pre-set.

Parafeed transformer.

Fuse and holder.

Three component-mcunting brackets.

Premier 6-pin coils for wave ranges desiced.

Holder for above.

Ceramic stand.off insulator. o .

Valves: Cossor 220VPT, 210HF, 210HF, 220HPT, or
similar types.

Knobs and reduction drive, etc.

SR SUAUU PSPPSRI T e wa n e,

O G caonann PR

Three-quarter front view of the receiver.

with increased reaction. If this is done it will be
found that the one tuned circuit will give ample
selectivity for most conditions.

Reception .

The 19, 25 and 31-metre bands will be found the most
fruitful, with imany American and other stations of similar
distance coming in at speaker strength. Attention to
the 41 and 49-metre bands towards late evening will give
reception of transinissions from South America and Asia,
while the r6-metre band will usually give best results
from mid-day until Jate aiternoon. Australia usually
comes through best on the 3r-metre band, although such
loug-distance reccption is not reliable with the rr-year
sun-spot cycle at maximum.

Many excellent short-wave receivers are dealt with in
Newnes Short-wave Manual;, which costs 6/6 by post.
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Fig. 2.—Layout of components and wiring diagran.
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Finding a Job
in Radio

A Review of Post-war Prospect$ in thé

Radio Industry and in Radio Engineering

HE daily Press has given many
‘“boosts ”’ to the prospects of tre-
mendous  expansion in the radio

industry after the war, and. has stated that
therc will be profitable employment for
trerendous numbers of -men. It is true
that television is likely to receive a fillip,
and that there will be a calt for many
thousands of television receivers during
the post-war vears. 1t is also true that
domestic broadcast receivers will be wanted
in large numbers to replace those that have
becontc obsolete, or even worn out, during
the vears when replacements were not
obtainable. Similarly, one mAy expeet that
civilian air lines will be consumers of fairly
large quantities of radio and radar equip-
ments.

But with all this work in prospect it
would be unwise to assume that the radio
industry can give fwll employment to all
those men who are now concerned with radio
in the Forces, in rescarch establishments
and in the factories producing radio equip-
ment for war needs. There arc probably
‘many thousands in the three arms of the
Servicc who have been engaged on radio
work during the war, and who have conie to
believe thag work of a corresponding nature
will be mnuCh more pleasant—and far more
lucrative-—than was the job in which they

PRACTICAL WIRELESS

On the assenbly line in a radio factory. Female labour was extensively
used for this kind of work beforé the war, as 7t stil! is.

ot} 2

were employed before 1939.  Many with such ideas arc: Suitable Qualifications

sure to receive a nasty shock if they are not given due

warning before it is too latg.

Final testing” of factory-produced receivers and transmitters is a_ very
important and interesting job for well-qualified engineers. A considerable
amount of highly-developed test equipment is required.

‘Fhe men who will be best qualified fo take the better
radio posts in the post-war industry are those who had a

wide experience in pre-war days,
followed by further experience gained
either in the Services cr in factories
or design establishiients working in
collaboration with the Services. Only
in exceptional cases will the bank
clerks, local government officers, school
teachers and the like of pre-war days
find it profitable to change their iobs
by making radio their career. The
few-weeks’ or few-months’ courses in
radio'given to those joining the Forces,
although excellent in thewnselves and
sufficient for their purpose, do not
qualify a man as a-radio engineer.

These remarks apply priucipally, of
course, fo those who did not take any
particular interest in radio beforc the
war ; those who spent a good deal of
time in amateur radio activities are in
a different category entirely, and many
of them are now quite as competent
as men who have spent -a lifetime in
the industry.

Pre-war Salaries

If one is to take a realistic view of
the possibilitips it is wise to consider
the conditions which obtained in t1he
wireless industry in ““ other davs.”
In most cases, rates of pay were
extrenely poor. This applies not

o
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only to factory employvees and charge hands, but also
to technicians and designers. As an example, it can be
stated that £300 a year was regarded by many manu-
facturers as a good salary for technicians with fivst-
class degrees employed on the design, test and inspection
staffs. Similarly many * outside’ service mechanics
were lucky to get more than £3 a week.. Those employed
as factory liands (on hourly rates !) were often *‘sacked ”
at a few hours’ notice. Many could find,a new job in
another factory quite easily, but they may find that they
hadlagai'n to seck a new job after a few montls, or even
weelss.

A PRationalised Industry ?

One should also bear in mind that the radio industry
was able to produce on a large scale in 1939, and it may
well be that the resources available at that time are
adequate to meet post-war needs, provided that the
industry is rationalised. It scems probable thati there
will be a large measure of rationalisation. ™ fact,
this is foreshadowed by tlie recent formation of the
Radio Industry Council which, as explained in the
Editorial of the March issue of ‘ Practical Wireless,”
combines the functions of the British Radio Manu-
facturers’ Association, the British Radio Valve
Manufacturers’ Association, tlie Radio Component
Manufacturers’ Federation and the Electronic Enginecer-
ing Association.

Although this merger should do much to enhance the
efficiency of the radio industry, it should not be assuned
that the change will automatically create much new
employment. In fact, by reducing wastage of effort
and, perhaps, limiting to some extent the number of
receiver models on tbe market, a greater ontput can be
expected by the emplovment of fewer persons. Con-
tinuity of employment should, however, be assured, and
that will ensure more contented employees.

Another important point which should be remembered
in connection with set manufacture is that the industry
has always employed a large proportion of female labour.
There is no reason to suppose that this order will be
changed, because women and girls are often found to e
more acdpatable to mass-production work which calls
for unlimited patience and permits-little scope for indivi-
dual ingenuity.

Managers Wanted— £1,000 a year g

There were, of course, and always will be posts wortl
upward of £1,000 a year, but these are few and far
between. The difficulty is always to fill these posts. To
earn such salaries in the radio industry a man must have
sound organising ability, bright (and workable) ideas,
knowledge of production methods and manufacturing
processes, a ‘‘ sixth sense '’ of the public’s needs, or really
sound ability as a radio engineer. The odd man who
combines all of these qualifications may well make a
fortune if he also has business acumen and is a conscien-
tious worker. One with any two of the gualifications
should be successful if he is able to prove the fact to a
prospective employer.

In the technical field there will undoub{edly be very
kegn competition in post-war years, partly because
hundreds of young men have studied radio seriously
either during their period of graduation at a university,
or immediately after graduating. Anyone who proposes
to enter this field would thercfore be well advised to
obtain whatever qualifications he can.. There will be
relatively few able to take a university degree before
settling down to work, but most men can take a course
of study and sit for the examinations of the City and
Guilds Institule or of the British Institution of Radio
Engincers or the Institution of Jilectrical Engineers,
The study will tend to give a wider outlook on the
science of radio, whilst surcess in the examination taken
will be a proof of technical bona fides to the prospective
cmployer,

The Future of Radar

Having seen some of the difficulties in the path of the
would-be radio worker, one might well consider the
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general types of job which -will be available.
the iost promising -will be those in counection with
television and with radar equipment. (For the benefit
of those to whom the latter name is not familiar it
should be explained that *‘ radar ’’ is the generic name
now given to the many aspects of the science previously
kinown undeér the name of ‘‘ Radiolocation.”’)  In many
respects the techniques of telewsion and radar are
closely allied, because in both cases one is concerned
with the transmission and reception of pulses, whilst
ultra-short waves are employed for both. But whereas
television will be employed very largely for domestic
entlertainment, radar will have more application in

the conunareial field. For example, radar devices will:

undoubtedly be as common on post-war ships as was
afog horn in 1939. They will also be used in all aircraft,
and they may eventually find an application in railway
trains and road Vehicles. The scope is extremely wide
both in the realms of research and manufacture.
Mention has already been made of the manufacture
of radio receivers for lome use. In addition, there will
be increased production of commercial transmitters,
and of small commuunications transmitter-receivers,
operating on céntimetre waves, for directional two-way
working. Such instruments may, to some extent,

-augment the telephone, especially in factories and

offices.

Engineers will be required- for the supervision and
maintenance of the various conmunications, television
and radar transmitters and receivers, and there will no
doubt be many responsible posts in this field for really
well-qualified radio engineers; but—‘‘ others need not
apply.”

Skilled Servicing

There will always be scope for the really sound
radio service mechanic, but the ‘' rule-of-thwmb”’
trouble-shooter whose onlv picee of test equipment is
a voltmeter should not expect to find suecess in radio.
A skilful cobbler or an eflicient waiter is far more valu-
able to the community, and should therefore rec:ive
a better rate of pay! A reliable enginecr, who knows
what he is doing antl who is able to usc modern test
cquipinent, should receive a good wage; and it'is
probable that he will, if he is also a good craftsman.
Those who are able to organise a business in addition
will also find that thev can obtain plenty of work in
most localitics to keep both themselves and a staff
busy. Many men have wade a success of this kind of
business by acting as ‘‘ whelesalers’’ only, doing ser-
vicing work for a number of local dealers who have not
the facilities for giving service, or who find it more
profitable to concentrate on the sales side and leave
the repair and servicing work to specialists.

After Qualification—Experience

There is no golden rule for success in-any venture,
and certainly not in radio engineering. "~ But a sound
knovledge of one’s subject, and the ability to employ
that knowlecge will take most men a long way along
the road to success. To those who would be radio
engineers or mechanics and wlio have not been fully
trained for that worls, the best advice that can be given
is that they cannot study too diligently and that the
successful sitting for an approved examination will be
a‘great help in seeking a job after the war. Bnt, having
taken an examination and having had, say, five years’
experience of radio in the Services, do not expect to
make a start at the top of the ladder. It may bhe
possible to start a few rungs from the ground, but more
experience—of a different kind—will be required before
it will be wise to start trying to climb very high.

NEWNES SHORT-WAVE MANUAL

6/-, or 6/6 by post from

GEORGE NEWNES, LTD., :: Tower
House, Southampton St., London, W.C.2

Perhaps-
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Systematic Crackle Elimination

Pages from a Service Engineer’s Diary

ANY rcaders of PracTicar. WiIReLESs have, during
the past three or four years, been called upon to
service inoperative or faulty ‘radio receivers,

and as most of these repairs have to be carried out in
spare time, it is of prime importance that methodical
methods arc employed in order to effect a speedy vet
cfficient remedy. Valuable tlm.e can be wasted in
tracking down noises of the * crackle” variety, and

these notes on actual faults encountered in the service
50,0000
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Fig. 1.—Detector anode and grid circuit.

department have been written in the belief that time
can be saved by the knowledge of other engineers’
practical e\penences

The examples given vary from those which will « crop
np quite frequently, to those which might only occur

once in a lifgtime "—if ever! However, it is hoped
that the general routine described in eacl case will help
to show the reader how a definite plan of attack can
be of the grcatest help on any repair job.

Faulty - Audio Transformers

This type of fault occurs_with surprising repetition,
and with this particular battery T.R.F. receiver, the
symptoms were : reproduction weal:, distortion, and
loud background crackle.

The first requirement was, of course, to localise the
trouble to a particular section of the Ccircuit. Tt was
found that when the grid of the output pentode was
shorted to its negative bias supply point, the crackle
stopped- immediately. Nexf, the grid of the previous
valve (the detector) was shorted to earth, but this made
no difference to the presence of the noises. So it was
ascertained that the noises originated somewhere
between the detector anode and the grid of the output
valve ; the circuit of this portion of the receiver is shown
in I‘1g ¥

A voltage reading was taken from the ]unctlon of the
50,000-ohm decoupling resistor and the primary of the
L.F. transformer to earth (as shown by V1), Thisshowed
a steady value, but when a second reading was taken
from the Junctlon of the primary and the H.F. choke
(as shown by V2}, the reading showed considerable
variations, This was caused by the varying resistance
of the primary windings, and the replacement of the
L.F. transformer cured the crackle and the reproduction
came, up to its origina? volume and quality.

Faulty output transformers will also cause similar
crackles, but not as often as with intervalve trans-

formers, as the primary windings of the latter are of a
much more delicate nature than those of the former
type. The interesting point about this type of fault is
that it is nearly alwavs found to occur in battery sets.
The root cause is recognised as being due to the presence
of acid fumes from the accumulator, which is more
often than not mounted inside .the receiver cabinet.

Mention was made of shorting the grid of the output
valve to its point of bias. This procedure is important,
as considerable damage can be done to a valve by
robbing it of its bias. In a battery set, for instance, the
grid of an output valve should be shorted to its corre-
sponding negative tap on the bias battery or auto-bias
potentlometer When cathode bias resistors are
employed, as with indirectlv-heated mains valves, no
harm is done by shorting their grids to earth.

An alternative method is to use a condenser of, say,
.5 uF capacity, in place of the ordinary piece of wire.
This method is much safer, as it avoids making any
D.C. short circuits, yet still provides sufficient by-pass
fo.rll crackles when it is desired to localise this type of
fault.

Faulty Output Valve

This set was an A.C. operated all-wave superhet,
employing 6.3-volt valves of the American international
octal type. Complaint : an intermittent crackle.

When this set was first put on test its p.erformance
was satisfactory, so it was left on *soak.” After an
hour or so a background crackle was detetted, which
still existed when the-grid of thc output valve was
shorted to earth. The output valve in question was a
6V6G beamn power tetrode, being biased by a 250 ohm
%athode resistor ; the theoretical circuit i$ shown in

v]

The first step taken was to measure the unsmoothed
H.T. voltage (V1), and this showed no fluctuation—no
appreciable fluctuation at anyv rate. A voltage measure-
ment of the smoothed H.1. (V2z) showed that  con-

To Rectifrer
g,

L.S. Fretd—"

TSRS e \

v Fig. 2.—Circuit of output valve 6V6G.
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siderable variations were taking place in the current
being drawn through the L.T. field. At first the 16 pF
smoother eondenser was suspected for intermittent
leakage, or that the resistance of the field coil was
varying, but replacement showed that this was not the

case.

A voltmeter was then connected across the cathode
resistor of the output valve (V3), and the reading varied
between 8 and 12 volts—the variations being in
synchronisation with thc occurrence of the crackles.
‘The low-voltage by-pass clectrolytic, the bias resistor,
and the O.P. transformer were tried by substitution,
Dut still without success. :

All that Was left now was to try a new output valve,
but alas, a replacement was not to hand. After a few
minutes’ careful thoughtit was decided to substitute the
output vaive by a 5,000 ohm 15 watt resistor connected
between the anode and cathode sockets of the valve-
holder (shown by R in Fig. 2). This resistor would
draw (according o Ohm’s Law) about the same current
through the cathode resistor as would the 6V6G with
250 volts applied between anode and cathode. With the
output valve removed and the resistor in circuit, the
voltage V3 remained constgnt. The previous variation
in current was then known to .

the ‘nains transformer. Jnspection of its holder
showed that arcing had been taking place between one
of the plunger contacts and the contact on the bulb,
thus causing interference in the mains. :

Faulty Wave-change Switch !

The complaint with this three-valve battery receiver
of the I-V-I type was absence of signals. and back-
ground crackles.

Here again the trouble was traced to the detector
anode circuit. The voltage drop across the resistors in
the anode circhit was bigh, and the’ potential of the.
anode with respect to chassis was lower than that
specified by the makers. A milliammeter connected in
the anode circuit showed that current was flowing cven
when the valve was removed, so steps were taken to
examine the circuit for leakages between the anode and
earth. The reaction circuit was as in Fig. 3, and when
the.wire to the reaction coil was broken at X the lealkage
vanished. The leakage was now known.to be due tn
a component associated with the reaction circuit. The
insulation of the differential condenser was found to be
0.K., so the switcli which shorted out a portion of the
reaction winding on medium waves was suspected.
This component was of a single wafer rotary type and
examination showed that there was a deposit of dirt.
The switch was cleaned with carbon tetrachloride,

Faulty Valveholder

The symptoms encountered here with this particular
four-valve battery superhet were similar to those
experienced in the last example, that is to say no signals,
but loud background noises. After a careful check-round
it was found that there was a small positive voltage (V)
on the detector diode %in of the double-diode-triode
valveholder even with the valve removed. A leakage
between the primary and seccondary windings (Fig. 4,)
on the second I.F. transformer would cause a potential
divider to be formed across the H.T. supply. This
would be composed of the leakage between the windings,
the 50,000 ohm I.F. stopper resistor, and the .5 megohm
variable diode-load. The insulation betwecu the two
windings was found O.K. E

The -wiring was disconnected irom the diode and
anode sockets and an insulation test was made be-
tween the two sockets. There was a leak, and replace-
ment of the valveholder had the set playing again.

be due to the output vaive,
and upon esamination a dry
joint was found in the cathode
pin on the valve. When this
was re-soldered, and the valve
replaced in the set (not
forgetting to remove the

2 LET.

HT+

100,000

5,000 ohm resistor, of course),
the cathode voltage remained
constant, and reproduction

* bas been satisfactory ever
since.

[N

b ||

Faulty Dial-lamp Holder.

The owner of this radio-
gram. complained of a contin-
uwous crackle on both radio
and record reproduction. A
systematic check-roundshowed
that the noise scemed to be
entering the set via the primary
of the mains transformer.
Carcful examination showed
that the dial-lamp was flick-
ering repeatedly, and when
this was removed the back-
ground noise vanished.

1L
]

LR Valve

Qutpu?
Valve

500000

Leakage on =
Valve Holder

fm—

The dial-lamp was a 230-voit -
double-contact  bayonet-cap.
fitting type, which was con-
nected across the primary of

Fig. 4.—Double-diode triode portion of circuit.
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Television Broadcasting

Practice in America—

1927 10 1944

A Paper Read Before the Institution of Electrical Engineers by DONALD G. FINK
(Continucd from page 184, April issuc)

X

ITH 30 frames pei sec. adopted as the standard,
W it would be necssary to produce motion, picture
film _especially for television. QOur British
cpusins are indeed fortunate that the mains frequency
in the DBritish Isles is 50 per cec., permitting a frame
rate of 25 per scc., which is so close to the motion-
picture standard that no bizarre effects arc produced.
A frarhe rate of 15 per sec’ was seriously urged by
the DuMont brganisation in 1940 as a means of obtaining
a two-fold increase in picture detail. The problem of
flicker was to be solved by employing cathode-ray tube
phosphors which retained the image for substantially
the full frame interval and then suddenly reverted to
darkness just in time for the next image. Unfortunately,
the search for such phosphors was not suceessful, since
the characteristic cxponential decay of light could not
be circumvented. Ilickerless .images could indeed be
demonstrated at low light levels without evident flicker
at 15 frames per sec., but motion in the image was
accompanied by a very evident and annoying “ siear ”’
of light, resulting from light carried over from one frame
to the next. The project was abandoned in 1941 after
a thorough investigafion by the National Television

System Committee. ’
Another revolutionary proposal made by DuMont -was
that favouring, not single values of number of lines and

_frames per second, but a flexible standard, the lower

limit of frame rate at 15 per sec. and the upper limit
n. u‘{ l.»n‘
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of number of scanning lines in the neighbourhood of 8co.
It was urged that such a flexible standard would permit
the Droadcasters and the public to adopt the best
compromise at each stage of the art. This proposal
was also investigated at length by the National Television
Systein Committee, who-concluded that provision for
such flexibility would so increase the cost of receivers,
and provide so little advantage in picture quality
{(which is more fundamentally limited by the band-
width than by the scanning stancdards), that it was not
justified.

The foregoing paragraphs may indicate that the
adoption of standards in the United States was accom-

anied by not a little dissension in the ranks. This must
¢ admitted. In fact, the five-year pecriod from 1936,
when official sanction for public programmes was given
in the United Kingdom, to 1941, when similar sanction
was granted in America, was characterised by a very
vigorous debate on standards. Moreover, the debate
was not confined to technical meetings and committees,
where it rightly bclonged. Rather, the issues were
debated in the Press and at hearings before the Federal
Comununications Commission. During this period the
Cominissioners took the attitude that public service
must wait until tft engineers could agree.

The debate finally came to an end in the meetings of
the nine panels of the National Television System
Committee (N.T.8.C.). This group of 168 television
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preserve minimum and_maximum values (e-+f) and (§)
under all conditions of picture content. 5. Dimensions
marked with an asterisk indicate that tolerances given

are permitted only for long-time variations, and not for successive cycles. 6. For receiver design, vertical retrace

should be complete in-0.07V.

7. Equalising pulse area shall be between 0.45 and 0.5 of the area of a horizontal

synch: pulse.
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specialists, in the period from August, 1940, to March, authorised, to be effective the 1st Juiy, 1941. The

1941,. devoted 4,000 .man-hours to meetings, witnessed
25 demonstrations of the comparative merits of different
proposals, and finally left behind them a record of
reports and minutes some 600,000 words in length.
Out of this monumental effort came virtually complete
agreement on a set of 22 standards which were presented
to the Federal Communications Cominission for approval
and adoption. This approval was granted, and com-
mercial operation of television broadcast stations was

stage was set for a rapid advance. On December 4th,
1941, the United States entered the war and the state
of the art was frozen by lack of man-power and materials.
Since then, comunhercial .broadcasting has continued, but
at a " bare-subsistence ”’ level. The F.C.C. required a
minithum of 15 hours per week of public programmes
from ecach station before the war; after Pear! Harbour
this was reduced to four hours per week. No television
receivers have been produced for public sale since 194r1.
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In recent months, a thorough review of the standards
for post-war use has been conducted by the Television
Panel of the Radio Technical Planning Board (R.T.P.B.).
The findings of this group are described at the conclusion-
of this paper.

(1.2) The Evolution of Equipment

The evolution of standards is but a reflection of a
much more fundamental achievement, the evolution of
equiptaent. This latter evolution represents the substance
of television development during the past 10 years.
Space is available to discuss only a few of the more
basic types of equipment—camera tubes, picture tubes
(including projection types), and relay equipment—all
of which have received particular attention in Ameri¢an
laboratories.

Camera tubes fall naturally into two categories :
storage-type tubes, like the iconoscope, which employ
the radiant energy of the scene continuously, and
non-storage tubes, like the image dissector, which employ
the radiant energy only during the instant the scanning
agent passes over each picture element.

The non-storage image dissector, was developed by
Philo T. Farnsworth. In the image dissector the electron
image, formed at the surface of a flat photo-cathode, is
drawn bodily down the length of the tube by the action
of a uniform attracting field. As it moves, the electron
image is moved vertically and horizontally by magnetic
forccs imposed by scanning coils, into which are fed
saw-tooth waves of current at the vertical and horizontal
scanning rates. The electron image is thus caused to
move laterally past an aperture in the tube, opposite
the photo-cathode. The aperture acts as the scanning
agent, stationary to be sure, but capable of exploring
the image by virtue of the motion of the image past it.
The apcrture leads to a secondary-emisgion electron
multiplier which multiplies the electron current by a
factor of some 10,000. At the last (collecting) anode of
the multiplier structure the video signal appears, ready
for application to conventional video linc amplifiers.

The image dissector has one advantage over storage-
type tubes in that it is a direct-couplcd device which
provides in the video signal a D.C. componeunt represernta-
tive of the average brightness of the scene, and a

sccond advantage in that it is free from the shading
difficulties caused Dby redistribution of secondary
electrons in the storage-type tubes. But the fact that
the dissector makes such inefficient use of the available
light has put it at a disadvantage for all direct pick-up
work and has relegated the tube principally to motion
picture transmission, where plenty of light can be made
available.

The storage-type camera tubes, which enjoy almost
universal use in studio and outdoor pick-ups, were
evolved from the basic iconoscope, the development of
which, as previously mentioned, actually pre-dates
the pioneer work of Baird and Jenkins.

The principle of the iconoscope is now so well known

that little description is required. A miica plate covered
with millions of separate, sensitised silver particles is
exposed to the optical imrage, which causes the photo-
electric emission of electrons proportionate to the lights
and shadows of the picture. The charge configuration
thereby produced is scanned by a narrow beam of high-
velocity (1,000-volt) electrons which excites secondary
emission from each silver particle, the amount of which
is governed by the previous emission of the photo-
elecirons. A collection electrodé collects this secondary
emission, the variations -of which constitute the video
signal.
The insulation of the silver particlés from each other
permits the charge configuration to maintain its form
for appreciable lengths of time, so the charge is effectively
stored from one scansion to the next. This accounts for
the great sensitivily of the device. The insulation,
however, also prohibits any charge leaving the mosaic
except as it is replaced. The average potential of the
mosaic must therefore remain unchanged, and it is thus
impossible for the iconoscope to evaluate the average
brightness of the scene, which must be transmitted by
some separate means. Moreover, the collection of the
secondary electrons is incomplete. Those electrons not
collected” fall back on the mosaic, causing a spurious
signal which introduces unwanted variations in back-
ground shading. These variations must be compensated
Dy circuits which introduce a wave-form of inverse shape
to that produced by the spurious signal.

A considerable amount of effort has been expended on

o 200 400 Milgs

/00 300

Fig. 13.—Geographical distribution of experimental velevision stations currently in ‘operation.




234 _ PRACTICAL WIRELESS

May, 1945

Fig. 13.—Typical scene in the Columbia Broadcasting System studzas

The use of the plotting board to

follow aircraft is televised for the instruction of A.R.P. workers.

the iconoscope- on both sides of the Atlantic. The
technique of * silver-sensitisation” of the mosaic
surface (depositing silver over the caesiated mosaic)
has increased its sensitivity, while at the same time
matching the spectral response more closely to that of
the human eye. The employmment of bias lighting
(illumination of the tube behind the mosaic) llas made
still further sensitivity practically possible and reduced
troubles from electrons trapped on the walls of the
tube.

By far the most impressive improvement from a
practical standpoint is the development of the orthicon
{short for ** orthiconoscope ') eprinciple.
tube, first publicly described by lams and Rose in 1939,
has a sensitivity five to 1o times that of the iconoscope,
has no shading troubles due to random redistribution of
secondary electrons, and has a linear relationship between
light input and voltage output.

“The secret of this remarkable device, which has been
consistently used in broadcasting since 1940, lics in the
fact that the scanning electrons Themselves ave collected
as the video signal, rather than secondary electrons as
in the iconoscope. This is made possible by maintaining
the mosaic and its stored eclectron image at an average
potential equal te that of the cathode, so that the
electrons are turned back toward the cathode upon
reaching the mosaic. The variations which constitute
the video signal are caused in the returning current by
variations in° the potential of successively scanned
picture elements. The sensitivity of the orthicon makes
it a serious comnpetitor of the fastest motion-picture film.
In-fact, orthicon cameras have continued to televise

The orthicon

football games in the late autumn afternoons (with
recogm;able if imperfect, images) after the newsieel
cameramen  (with admittedly higher professional
standards) have given it up as a bad job.

Another method of improving the sensitivity of the

-iconoscope which has seen wider use in England, is the

scconidary-entission multiplier mosaic 5t ‘image-
iconoscope ”’ in America, * super-emitron’’ in Britain).
In this tube an electron image is drawn from a trans-
parent photo-cathode and moved bodily, as in the image
dissector, down the length of the tube to a ‘ mosaic”’
surface opposite, which is a uniform insulating surface
capable of high secondary-emission ratio. The electron
image there finds itself multiplied, by the excess of lost
elcctrons and ready to be scanned by a high-velocity
scanning beam in the conventional iconoscopic inanner.

It must be admitted that the limit of sensitivity of
storage-type television cameras is not yet in sight. In
fact, Vlessrs. Luns-and Rose have published a theoretical
aml)sm which indicates that the storage television
camera may soue day be the most sensitive continuously
registering optical device in existence, save only the eye
of a cat.

The opposite end of-the television system, the cathode-
ray picture tube, has been improved in many sinall ways
which in the avgxegate have greatly advanced image
quality. - Seltled ” phosphor screens, with high contrast

range, were on the point of wider avallablhtv at the
outbreak of the war. The previously availablé sprayed
screens were, in general, inferior in coutrast to the tubes
available in England and on the Continent. Tube sizes
have increased to. zoin. diameter, although the 1zin,
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Fig. 15.—Typical high-fidelity imagée .photographed from
P screen of the N.B.C. transmitter,

tube seems the practical upper limit for home use. #fon-
traps have been developed to remave the saurce of the
ion Spot so noticeable ‘in ‘magnetically-deflected tubes.
The most significant récent advance in.picture tubes
is_the projection-type.tube. Tubes of small diameter,
with high accelerating voltage and correspondingly small-
diameter beam, and with high-efficiency phosphors have
been developed. These tubes are capable of producing
images of such intense Drilliance as to be dangerous to
the-eye when viewed directly. An image of 4in. by 3in.,
formed on such a tube with 6o,000 volts acceleration
has been magnified to 15ft. by 2oft, through the.medium
of a Schmitt optical system, with sufficient brifliance
to hold the attention of a critical audience (about 20 per,
cent. of the normal brightness of motion-picture pro-
jection). Such a system (see Fig. 4, April issue) is
considered to have great promise
for theatre television. i
More recently a smaller version
of this tube, intended for usc in
domestic receivers, has *Dbeen
demonstrated  using a Schmitt
system with a cast plastic
Pictures of
24in. by 18ine bright enough
to Dbe viewed satisfactorily
against normal incandescent room
illumination, and possessing all
the detail inherent in the 525-line
picture, were demonstrated with
this equipment in 1943. It is ex-
pected that this tvpe of receiver
(see Fig. 5, April issue), will be
offered to the public, in the upper
price range, fo'lowing the war.
Television relaying, a matter of
paramount importance in a
gountry with widely separated.
centres of population has received

Fig. 16.—A scene in the DuMont
“studio, illustrating the use of the
““electronic view finder’ = The
camera operator views a true
zelevision i{mage in operating the
camera, rather than an optical
image formed by an auxiliary lens
system.

intensive study and development in
America. Two competitive sysiems,
have appearcd : the coaxial line and
the radio repeater station. Following
the epic relay at Arney’s Mount in
1034, the radio repeater has sought
higher frequencies, reaching 500 me/fs
just before the war. Highly directive
(parabolic) antenna structures have
been used to obtain a high signal/noise
ratio over the optical relay paths, and
to avoid image reflections from objects
off the direct path. The last fact has
permitted the successful use of
frequency modulation in relaying the
picture signal (wave-interference
effects are serious when frequency
modulation is employed, since they
may result in cancellation or phase
reversal of the synchronising pulses
‘and in shifting Dbeat-note patterns
over the image which have no evident
relation to the basic image).

The coaxial cable has been the
special province of the Telephone
Group (Bell Laboratories and American
Telephone and Telegraph Co.) who
have developed it to the point of
readiness for nation-wide use, subject
only to economic justification. The
first link in the nation-wide chain
was laid down in 1937 between New
York and Philadelphia. At first limited to a band-
width of 1 mcfs it was later revised for 2 mefs
operation. This permits transmission of half the
pictorial detail possible in the s52s5-line picture, but
is adequate for many types of programmes. The band-
width can be expanded, by decreasing the spacing
between repeater stations, to cover the full require-
ments of the present standards. The repeater stations
are unattended and "derive their mains power from
alternating current sent along the cable itself. To avoid
crosstalk at the low-frequency end of the vidto spectrum,
the wide-band signal is nodulated upward several
hundred kefs. ;

An extension of the New York-Philadelphia coaxia}
link is alr€ady in place as far as Washington, D.C.

- (To be continued)

the monitor
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Dlrect DisE Recordmg 7

Matching. Recording Level.
E have already seen how necessary it is that the
cutter should be correctly matched to the output
stage of the recording amplifier. This can best be
accomplished by the use of a really first-class output
transformer where the full secondary winding is used to
match the cutter head impedance. However perfectly
the amplifier is designed and constructed, the output
transformer is the final link between it and the cutter
head and upon it depends to a very large extent the
“results which we shall obtain on the finished disc.

We have already decided that it is necessary to use a
constant amplitude characteristic in . our recording
below a frequency of the order of 1,000 c.p.s. in order
that we may kecp the amplitude at the lower eud of the
scale within reasonable linits, to ensure that ¢ut over
does not rise on heavy passages. This changcover
from the usual constant velocity pattern is not very
critical and takes place gradually, depending upon
the actual frequency decided upon for the change and the
method of accomplishing it.

The better class cutter heads have such a limiting
arrangement built in and may Dbe directly "connected
to the output transformer. Other types mayv need such a
device adding before being put into use. Where this is
found to be necessary 1he circuit shown in Fig. 1 will
‘be fountl quite satisfactory for general use witll high
impedance cutters. The resistance R should be of the
order of two and a half times the impedance of the
cutter head and will provx(le a resistive load, so that the
cutter head impedance variations, in the lower regions,
.will only form a small part of the "total changes. ] ig. 2
gives the usual compensating network for J,utroducm‘1r
a bass loss with a cutter having an impedance of the
order of 15 ohims. R being 10 ohins whilst C is 0.5 mfd.

In the limiting of the bass end of the scale two other
factors come into consideration, both of which help
considerably towards the high quality and volume range
obtainable on direct lecordmﬂ' discs. The whole pro-
gramme can be recorded at a higher level, thus partly
compensating {or the lowcr output obtained at the higher
end of the scale when using constant velocity recording
characteristic. \We are thus able to increase the amplitude
at the higher end to a more useful level, this of course
greatly increases our signal to noise ratio and also helps
to take advantage of the very low inherent background
noise found with direct recording blanks. The other
point is that most reproducing systems and pick-ups
are more predominant in bass response than in ‘the
treble, so that on reproducing a record, so rccorded. a
more even balance is obtained without the need to
resort to excessive bass hoosting on playback.

Where the external bass attenuater is required it is
usual to insert it between the cutter head and the output
transformer as in Fig. 1. If should be¢remembered
that nicans for cutting it out of circuit should be pro-
vided if the amplifier is used for playback. This can
con\'euiem]y be done with a switch when changing
over from "cutter head to loudspeaker. There are
other points to watch in choosing a cutter head, such as

i%\i
R=27% Impedance orC

Fig. 1.—Circuit showing addition of limiting device.

Volume Indicators. -

Frequency Response*

non-uniformity in frequency response whicl, if it oceurs
in the bass, will producc ‘‘ boomy ” noises—sijnilar to
those usually favoured by the radio listener who proudly
refcrs to the good bass response of his set.  In the iniddle
leglstex, 2,500/4,000 c.p.s. it will produce that awful

“linny "’ sound reminiscent of the music plaved during
the interval on the average football ground sound
equipment, and, alas far too o:ten heard in the cinema
plaving the popular musicals.”

The *‘sissy ” sounds of the accentuated sibilants in
speech is caused by non-uniformity in the regions above.
4,000 C.p.S. :

Another point to look for 1s the linearity of the cutter
head. A good cutter head should be linear in its response
to the 'lllle signals impressed upon it so that the signals
cause an equa] movement of the stylus in the correct
ratio. Suppese half a volt at 1,000 c.p.s. constitutes
a lateral motion of the stylus corresponding- to an
amplitude df o.corin., then one volt should cqusG the
stylus to cut an amphm(le of o0.00zin. and two volts
of o.004in., etc. There will come a point when any
further increase in the voltage applied to the cutter
head will cause overloading instead_of an eqnal increase
in the lateral movement of the stylus. We must there-
fore see that the cutter head we purchase is capable
of giving us a linear response throughout its useful
frequency range and that it will h'mdle, within widé
limits, the vnltage necessary for the styvlus to fully
modulate the groove” cut before overloading  occurs,

It is an un{mtnnate fact that many cutier heads
supplied in the past, particularly of the converted pick-
up type, have not been capable of doing this. y
Recording Level

Whilst discussing the cuiter head it will be as weH
to deal with the question of recording level, or how much
we can put on the disc and how best we can mcasure it. -

This is a very tricky point, and one in which no
hard and fast rules can be laid down for the beginner|
Rather must he learn by experience, but guided by
several points which wiil give him a basis lo work on,
and an idca as to what he should aim at for the best
results. There are far too many variables to take into
consideration—to mention a few: the number of
grooves per inch to be cut ; “the depth of cut ; the speed
of the disc; type of cowlmg, type of matter being
recorded ; type of ‘cutter, whether sharp-pointed or
rounded ; amount of ncquency correction being used,
ctc. A v 1sual volume indicator should be used, but only
as a mcans of getting an average and_of giving an indi-
cation of what is being put on to thi cutlcr head. l1tis
not possible to say so many volts for spcech and so
many for music.

The best method to adopt is trial and crror, which
can, of course, be carricd out at the beginning when

(Continued on page 239) r

j - X

R=/0n
C=05mra

Fig. 2.—Compensating network.

ey e




May, 1945 PRACTICAL WIRELESS

ELECTRONIC AIDS for INDUSTRY

£ will revolutionise
paint-spraying

()/ZO one can dispute that for speed the spray gun will beat
the paint. brush every time. But when spraying small
objects a lot of paint is mevxtably \\asted Further, unless
the gun is skilfully used, ©runs " and ¢tears’ will form,
necessitating rubbing down and a re-spray.

Now comes electronic paint-spraying. The object
to be sprayed is placed within an electrostatic field which
attracts the paint molecules as they leave the gun. Incredible
though it may seem, an article can be sprayed simultaneously
on all four sides without rotating it !  Big savings in time
and material are forecast for this new method.

As makers of Capacitors for Radio, Television and
Industrial applications we are naturally interested in all
electronic developments. Indeed, our Rescarch Engineers are
being continually called upon to develop special types to meet
new applications. When planning your post-war programme
we invite you to submit your capacitor problems to us,

==l
H TRADE MAR\( s

capacilors

A*H* HUNT LTD - LONDON *+ § + W + 18 « ESTABLISHED 1901

o
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IN
PARLIAMENT

In the House of Commons :

Mr. EVELYN WALKDEN asked the Presi-
dent of the Board of Trade why 120-volt Exide
Batteries which are sold at |1s. 1d. are in short
supply and other 120-volt batteries of less
reliable make, and sold ar 15s. 6d., only are
available . . ., "

Mr. DALTON : Wireless batteries are now
in short supply, owing to the heavy demands
of the Services, and it is necessary, therefore,
to make use of the output, although small, of
the higher cost producers. Prices are con-
trolled under the Price of Goods Act, 1939,
and those charged for both classes of battery
referred to by my Hon. Friend have been
investigated and approved by the Central
Price Regulation Committee.

Mr. WA;_KDEN: While appreciating what my
Right Hon. Friend has said, is he not aware
thar batteries are used largely by people in
small homesteads who cannot understand why
good batteries cannot be obtained while there is
a plentiful supply of inferior ones. . . ?

Mr. DALTON : I am very anxious 1o get a
fair distribution of whatever supplies there
are, but the best batteries are required for the
1 Services in a very great and increasing
quantity. . . .,

(Extracts from Hansard, Jan. 16)

THE CHLORIDE ELECTRICAL STORAGE
COMPANY LTD.
GROSYENOR GARDENS HOUSE - LONDON: SW1
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FOR THE
RADIO SERVICE
MAN, DEALER
AND OWNER

The man who enrols for an I.C.S. Radio Course learns radio
thoroughly, completely, practically. When he earns his
diploma, he will KNOW radio. We are not content merely

to teach the principles of radio, we want to show our
students how to apply that training in practical, every-day,
We train them to be successful !

radio service work,

Dept. 94, International Buildings,

- Kingsway, London, W.C.2,
Please explain fully about your instruction in the subject
marked X.

Complete Radio Engineering’
Radio Service Lngineers
= Elementary Radio .
If you wish to pass a Radio examination, indicate it below.
RBritish Institute of Radio Engineers
P.ALG, Certiticale for Wireless Operators
City and Guilds Telecommunications
Wireless Operator, R.ALFE,
Wireless Mechanie, R.A.F.

Special terms for members of H.M. Forces and discharged
and disabled members of H.M. Armed Forces.

TRANSFORMERS
AND CHOKES
FOR RELIABILITY

SEND US YOUR ENQUIRIES
LIVER PELL CONTROL
CAMBRIDGE :ROW, BURRAGE R WOOLWICH: LONDONSE

CONCORDIA L.v.
TRANSFORMERS

Designed by transformer specialists to
suit given conditions of service.

available for
Radio,  Bell,
Lighting

Mines : type, phase changing.
Concordia also design and make
transformers up to 50 kVA. to
customers’ requirements, air or
oil cooled, and arrange for any
enclosures (damp-proof, totally
enclosed, ete.),

Sales Agents, ELCORDIA LTD,

2, CAXTON STREET, S.W.1.
‘Phone: Abbey 4266, [ 3
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setting up the equipment, and can be tried out from time
tb time over periods as and when the opportunily occurs
of lesting out on new tvpes of programme matter.

First, assumc that the maximum amplitude of the cut
is to be of the order of 0.002in., the microscope will
help o control this by. visual examination of the groove.
Next determine the minimum level which can be repro-
duced for various types of matter, such as speech,
inwsic, combination of both, always bearing in mind the
background noisc and the qucstion of a good signal to
noise ratio. After which, do the same for the maximuin
level for the same matter, in this case bearing in mind
the gquestion of the overloading of the cutter head.
Trial cuts, together with exaniination of the groove
and a note taken of the meter readings, will establish
the minimun and maximum levels which can safety be
recorlled. The limits can then be marked on the meter
face in pencil. After practice under varying conditions
the operator will be quite confident of himself and after
a final check ean mark the meter face in red and use
the mark as a general indication as to his correct levels,

Dq not make the mistake of rccording everything at
the same level, nothing sounds quitc so uninteresting
on playback. Experience will show that certain sounds
which gppear to. the ear to be loud, do not record at
anything like the volume anticipated, and vice versa.
A good recording enginecer can make a world of difference
to the finished record by skilful use of his controls. It
should Le borne in mind, however, that sudden changes
in yolume level whilst recording should not be tolerated
under any circunstances. I a musical recording is being
made where loud and soft passages are frequent, a
rehecarsal is essential, to obtain the average required,
which when once obtained should be left, with no sudden
dives forthe gain control if a crescendo appears imminent,
Likewise singers, espceially amateur sopranos, should
be instructed to turn the head away from the microphone
Nothing is
worse than for the operator to chop the highs by sudden,
usC of the gain control. .

Likec most other arts, recording depends very largely
on practical experience gained actually oh the job, gven
if onc is lucky enough to have at one’s disposal the best
quality equipment available. This applies very-much
so to the question of volume level and genéral balance.

Volume Indicators

There are several types of volume indicator which
can be used, from the more usual meter tvpe to the more
elaborate volume unit indicatdrs uséd by the B.B.C.
and other large recording concerns. Only the latter are
really accurate, but as they are expensive and not
usually found on the market, we must turn to the more
orthodox types, such as the rectifier meter with a scale

" either in volts or, as in some cascs, db. above and below

a given zero, or reference level. These arc usually quite
sdtisfactory for our purpose, always providing we
remember their limitations. The readings are R.M.S.,
and are often misleading due to the inertia of the move-
ment and poiuter giving rcadings on peak highs as much
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RI1a R2 Varmable 50K

Nig N2. I Waee Neon Lamps
Fig. 4.—Arrangement of two neon lamps to ‘indicate
wvolime fluctuations.
as 6db. down on actual value. 1t should: also be noted
here that the V.I. will not alwavs indicate the true
value of the bass end of the scale due to the constant
ainplitude characteristic being cut, and hence the very
much smaller apparent output at the low frequencies.

After experience has been gained on actual recording
over a period of time this type of indicator is perhaps
the most reliable of the less claborate types. Fig. 3
shows the usual method of connections for this type of
volunie indicator. The resistance R can be variable so
as to enable the correct level to be set up for various types
of heads which may be used. In doing this it is quite
useful to arrange for the meter pointer to read exactly
midway, or twelve o’clock, when a frequency of 1,000 c.p.s.
is fed to the cutter head at the required voltage to fully
modulate the groove. Tt will then usually be found that
this is the point above which only ihe peaks should lLe
allowed to.go when cutting normal records.

Another tvpe of indicator often found on the ‘American
tvpes of qunbossing recorders is the magic-eye or neon
lamp indicator. These are quite satisfactory in use but
appeal to the man in thc street more than the real
recording enthusiast, Deing rather of a_* gadgety”
uature. Two neon lamps can be so arranged, as in
Fig. 4, that one lamp flashes when the. volumec being
passed to the cutter is low, whilst the other only {lashes
on peaks. The resistances Rr and Rz are variable so
that the corect figures may Dbe established-and then left.-

In all cases-the volume indicator should be mounted
as near {electricallyv) as possible to the cutter head so as to
give an exact indication of the voltage actually on the
head. Ttis also most convenient to have it mounted as
near {physically) as possible in order that the operator’s
eye may be kept on it at the same time as he watches his
cutter. It is useless to mount it on the amplifier panel,
as thisis almost always out of direct vision of the operator.
An indicator on a mixer panel is quite another matter ;
large studios would have an operator on the mixer whose
job it would be to balance the programme, whilst the
recording. engineer would onlv be concerned with the
actual cutting and overall levegl.

The actual volts on the cutter head depeund, of course,
to a large extent on the impedance of the head
and the required wattage to load the cutter. This
voltage varics over very wide limits with the various
types of cutter heads, being often as low as 3 volts for a
good class Dalanced armature head with a 15 ohm
impedance, and as high as 35 volts for the popular type
of electro magnetic head of 1,000 ohms impedance;
whilst for crystal cutters-the voltages required vary from
70 td 150 volts.

Frequency Response

Next for consideration is the question of the * ideal
recording curve, frequency response and equalisation.
Before discussing the varidus types of response with their
respective systems which may be used for direct rccording
there is one point in regard to compensation that must
be nientioned and which is extra, as it were, to the
standard general characteristics required. We have

seen, in Article 3, that @s the recording approaches the
the disc where a smaller amdlint of niaterial is

(Continuéd on page 255)
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Emergency
Recelver

An Efficient Three-valve TR.F. Receiver,
Using Coils Which Can be Made by the
Constructor

ambitious specification, but more . about
that later.

The Coils =

We have published very many articles
dealing with the construction of coils, and it
is,hoped that those interested in such work
will by now have had the opportunity of
gaining some experience of the subject,
as they will-then be able -to wind the_coils
described below without any doubt about
their cfliciency.

It can be said that these components form
the king-pin of the design, so we advise
avery builder of this receiver to go about
the coil winding and construction in a

A front view of the receiver shosving relative positions careful manner, and endeavour to make a

of the screen, aerial coil and H.F. valve.

-

satisfy the many demands from our rcaders for

a Treceiver capable of putting up a good per-

formance on medium waves, and having ' a
component specitication of such latitude that the
minimum of difficulty would be experienced in obtaining
the parts, we have produced the design described in
detail below.

The conditions imposed naturally limit' the valve
arrangement and circuit- refinements, so after giving all
considerations our careful thought, we decided that
three valves would he the most satisfactory number to
make the set as universal as possible and, to cater for
reception in all aréas, under average conditions, one
T.R.F. stage would be necessary. The circuit, therefore,
‘is as shown in Fig. 1, where it will be seen that it is
perfectly straightforward, and shorn of those refinements
which would normally have heen incorporated in times
when, compenents were casily and quickly obtainable.
The question of valve supply has not been overlooked,
and we think that the valves required, namely, 1 S.G. or
H.F. pen., 1 medium impedance triode and an economy
L.F. pentode, are those most likely to be to hand in the
majority of constrctors’ dens, or obtainable from those
firms who dea! in surplys or second-hand components,

thoroughly sound and neat job. A little
exira care and timc devoted to the process
will e amply repaid by the improved
results obtained.

Two coils have to be niade, one for the acrial circnit
andl the other for the R.F. coupling. To simplify masters,
and- bearing in mind the absence of long-wavc frans-
missions, the windings are designed to cover only the
niedinm-wave band, so even the veriest beginner should
not experience any difficully in carrying oul the nccessary
worls. -

Yor the coil formers a length of tubing having an
external diameter of 1}ins. will be required. We used
Paxolin tubing, but ebonite, fibre; or even well-dricd
and shellacked cardboard postal tubes can be used,
provided their walls are stiff enough to allow them teo
retain their cireular shape. The better the insulating
properties of the formers the better will be the coils.

For the acrial section, cut off a length of 2}ins., and
for the R.F. transformer jins. will be required. Iinish
off the ends, and then drill three pinholes, parallel with
and lin. from one edge of the formers. These form the
anchoring holes for the start of the grid windings, the
wire being threaded through them as explained in the
articles referred to.

Using 26 S.W.G. cnamclled wire, wind on—and this
applies to each coil—63 (sixty-three) turns, keeping the
wire taut, free from kinks and with each turn tight up
against the previous one. \When making the first turn

ete.
Although we give the
cpmplete list of the Y
components used in our

test receiver, we do not

make it a * solus ”’ speci- M ocos
fication, thus “allowing g
the constructor every
latitude in that direction,

0k MIw
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£00H0%,
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provided, of course, that
such parts as are finally

used are capable of ot é A
carrving out the work ;m Sl ) L
for which they were & ] ?
originally designed. L" ol - 6a- N R
. 2 -
For those who have S - { ok tE T

2
y

a well-stocked * spares- o ; &)
box, the circuit shown == g
conld be used 25 a basis

"
P U

for onc having a nore

Fig. x.—The theoretical circuit diagram.
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see that it is parallel all the way roynd with the adge
of the former,.

Count the turns carefully, and when the winding is
cofuplete, drill three more pin-holes tiirough which the
end of the wire is then fastencd, leaving a length of 4ins.
for connections. Now, the start of the winding forms,
on each coil, the grid connection, and the finish the
eartl connection, so these can be marked if so desired.

Primary Winding

It will be seen in the theoretical circuit that a primary
winding is required for each coil. In the aerial circuit
it is connected to form an aerial coupling coil, but on
the R.F. ocoupling it is used as a normnal primary con-
nected in the anode circuit of the S.G. valve.

Taking the 4in. length of former first, proceed in the
following matiner : Cut a strip of Empire cloth or, failing.
this, smooth-finish stout brown paper, Iin. wide and
8ins. in length. Wind this firmly round the centre of the
winding just completed, and, starting approximately
3in. from the edge of the Empire cloth, wind on—in
the same direction as the other winding—15 turns of-
34 S.W.G. enamelled wire. This calls for a little care,
especially the anchoring of the ends of the- winding.
The best way of doing this is as described in the articles
to which prévious reference has been made. but for the
benebt of thosc without that issue brief details are
given here. Before commencing the winding, cut two
strips of Empire cloth }in. wide and 2ins. In length.
Fold them in half, and through the fold of one thread
round a couple of times the 34 S.W.G. wire, leaving
4ins. or sins. free. Place the folded strip flat on the
wide band of Empire cloth, so that the wire rests tin.
in from the edge. Alongside it, but with the fold pointing
the other way, place the other narrow strip, then,
holding both in position with one hand, wind on a
complete turn of wire so that it-holds them down, It
will now be found. that the rest of tjg winding can be
completed, taking care not to exert foo much tension
on the wirc, and to see that all turns are adjacent.

= o
text). ]

LIST OF
COMPONENTS

Two medium -wave coils (see
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When the winding is finished, cut off the wire, leaving a_
free end of 4ins. or sins., and repeat the method of

anchoring the wire through and round the loop formed

by the sccond folded strip of Empire cloth. After

this, grip the ends of the strip and gently pull them

until the loop and wire are tight up against the winding.

To complete, cut off the sparc ends of cloth.

For the aerial coil—i.e.,, the short former—repecat
the whole procedure, but, instead of only 15 turns,
wind on 25 turns of 34 SW.G.

When the above instructions have been carried out,
the third and last winding can bé put on the R.F.
transformer, this being to form the reaction circuit.

Réaction Winding

This winding is started half an inch from the earth
end of the grid coil, the wire being anchored by the
three-hole method already described. The turns are
put en in the same direction as the other windings,
and the wire used has the same gauge as fle primaries,
namely, 34 S.W.G. enamelled. For this. section only
19 turns are required.

This now completes all the winding work, so the
finishing details can be sttended to.

On the aerial coil the Lottom end of the primary
and secondary (or grid coil) ‘have to be connected to
earth, thereforc these wires can be made common to
each other on the coil, thus leaving only one connection
to be made to earth when wiring the coil into the set.
Where thie end of the grid winding leaves its anchoring
holes, strip off its enamel for half an inch; cut the
wire from the bottom end of the primary so that it is
long enough to reach that point, then, after cleaning
it, solder the. two together, making sure that there is
no strain on the finer wire, and that the joint is perfectly
sound. For fixing this coil in position, cut off a length
of hali-inch square wood so that’ it just fits inside the
bottom end of the coil former, to which it is anchored
by means of a screw on each side passing through the
walls of the tubing. This completes the aerial coil,

. oarn
S
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One two-ga;)g .0005 mfd. con- ] T

enser.
One .00015 mfd. variable differ- [
ential condenser.

One .00015 mfd.. variable con >
denser. Otmts

One stow-motion dial.

Three component mounting

brackets (f ‘gancl is not
used).

Cne 0.1 mfd. fixed condenser.

One .0001 mfd. fixed condenser.

One .04 mfd. fixed condenser.

One 2.0 mfd. fixed condenser.

One 2 megohm resistor, 3 watt.

One 1 megohm resistor, # watt.

One 60,000 ohm resistor, + watt.

One screened HLF. choke.

One three-point on-off switch.

Two four-pin baseboard valve-

olders.

One five-pin baseboard valve.
holder.

Two terminal strips,

Four terminals A, E, and L.S.
positive and negative.

One baseboard 12 x 9ins.

One metal screen 7% x 4tins .

A

One Cossor 210 S.P.T. (metal-
ised).
OneuCossor 210 H.F. (metal-

sed).
One Cossor 220 H.P.T.
One Exide 2-volt accumulator.
One 120-volt H.T.
One 9-volt G.B.

AN RRIRAR DV FIRIA

o mmavre | e mm——eeavsuanaesn oo

Flexible wire, screws, tinned
copper wire, soldering tags
Systoflex.

Wiring diagram. .
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Finishing the R.F. Coil

After anchoring the bottom end of the grid winding,
take the free end down through the inside of the former
and make another anchoring pojnt—two holes will be
sufficient for' this—finishing with the end outside the
former. The fop end of the reaction ‘winding can also
be passed down through the inside of the tube and
brought out through the same bhottom anchoring holes
as the end of the grid winding, These two wires are
common to earth, so they can be soldered together as
described for the aerial coil.

To allow clearance of the wooden fixing block, these
lower anchoring holes must be at least in. from bottom
end of coil formner.

The ends of the primary winding should be taken to
auxiliary anchoring holes at the top of the former, an
inch being allowed between the two fixings. For
strength, it is best to terminate' these connections by
short lengths -of insulated flexible wire, these being
passed inside the formier, through holes adjacent to
anchoring points of the fine wires, and, after making
a single small knot in thcm (to take any strain), they
can be soldered to the ends of the primary winding.
This method is visible in the illustration showing the
top view of the completed set and the plan drawing.
When this, and the fixing of the wooden block in the
bottom of the former has been done, the R.F. coil is
complcted.

-

Construeting the Set

Unlike our normal designs, we have used for this
receiver a bascboard, thus simplifving assembly and
wiring from the point of view-of visibility and, of course,
the beginner. In case this statement appears to con-
tradict the illustrations, which show what might be
classified as a chassis, let us make it quite clear that
all components (bar the on-off switch) are monunted
on the baseboard, and all the wiring, ex¢ept the leads
to the switch, are above the baseboarl. The two
side runoers are purely optional. The switch could be
located elsewhere, and then the runncigydispensed with,
but we used them to allow an H.T. battery to be housed

under the set, and to give clearance to the control:

knob of the particular slow-motion drive we used.
Details like this depend solely on individual require-
ments. .

The baseboard is 12ins. by gins., and was cut from a
piece of 5-ply wood. The metal screen, which is essential,
1s 7%ins. by 43ins., plus }in. turn up for fixing. We
were able to use a picce of thin aluminium, and this
is to be recominended if available, but failing this,
zine—vplain or perforated—or a picce of tinplate could

‘be used.

Little can be said about locating the components, as
their relative positions are clearly indicated on the
plan drawing. A ‘word about the screen and coils is,
perhaps, advisable, as it is essential for these to be
fixed in the positions shown otherwise instability might
be produced, due to the fact that the- coils themselves
are not enclosed in screening cans.

The receiver, if built according to the instructions
given, is capable of providing sufficient selectivity and
sensitivity to ensure the reception of several-medium-
wave transmissions, at good volume, when it is used
under -normal conditions. It is possible, Mowever, that
a greater degree of sensitivity would be an advantage

'in some districts, where the problem of selectivity is no

of primary importance. As already explained, these
two qualities are so closely related that it is not possible,
with a simple three-valver, to alter one without affecting
the other.

To improve the sensitivity, it is necessary to increase
the coupling between the aerial and the grid of the H.F¥
-valve, and, for still further gain, between the H.F. stage
and the detector valve. Tt would be best to adopt the
following procedure : 1. Increase the number of turns
of the primary winding of the aerial éoil. 2. Increase
the number of turns on the primary of the R.F. coil, but

-thi; should be carried out with care and experiments

made with, say, three turns at a time until maxinmum

- gaimewith perfect stability is obtained, 3. Use a screened-

grid or * straight’” H.F. pentode as the detector.
4. Replace the resistance-capacity coupling with an
L.F. transformer,

Unless one wishes to use the set as a basis for experi-
mental worlk, it is not likely that all these possible
modifications will be made. However, we give sufficient
details below to enable those who so desire to make
the necessary alterations.

An S8.G. Vnlve as Detector

If a valve of tle S.G. type having-a four-pin bgse
is selected, very little alteration- to the wiring wiil be
necessary. ,

Remove the wires marked 1 and 2 on the wiring
diagram shown on page 241. Make the new connections,
and add the fixed condenser, indicated by the brokcn
lines, the top cap of the valve being connected to one
side of the H.F. choke by means of a short length of
flexible insulated and screcned wire, the screening

‘sleeving, as in the case of the R.F. valve, being connected

to the conmmon negative-carth line.

The flexible lead counected to the anode termiinal
of the valve-holder is taken to a suitable tapping on
the H.T. battery. The actual value will depend on
the valve, but in the majority of cases a voltage between
20 and 36 will be found quite satisfactory.

Using an L.F. Transformer

It is possible that many constructors will have one
of these components in the spares-box and will wish to
use it in place of the resistance-capacity coupling
specified in the original design. If a. rcliable type of
transformerhaving a ratio of say, 3.5: 1 is used, an appre-
ciable gain in amplification will be ol tained, so much so,
that when receiving the local dr a powerful transmission
there will be the possibility of overloading the output
valve. To avoid thiz, a volume control could be fitted
across the secondary of the transtormer. A potentiometer

‘having a value of .25 megohm would be suitable,’ the

moving arm being connected to the grid of the pentode.

To-make the alteration to the circuit, remove com-
ponents marked 3; 4 and-5, and connect the transformer
in the folloiving manner. The A or P terminal (according
to how the component is marked) is joined to the now
vacant terminal on the H.F. cholke. The H.T. positive
terniinal is fitted with a short length of flexible insulated
wire, whicl is connected 'to, say, the 76-volt tapping on
the H.T. battery. The best voltage value must be
determined by experiment ; for instance, if an S.G. valve
is used in the dctector position, then 120 volts would
be required.

The secondary winding of the transformer is con-
nected to the grid of the output valve—G terminal on
component to grid terminal on valve-holder—and the
G.B. terminal is fitted with a short length of flexible
wire for the connection to a suitable socket in the G.B.
battery.

If the baseboard is fitted with the side runners used
in the original design, the transformer could be fitted
to the underside of the baseboard, so that it is located
between H.F.C. and the output valve-holder positions.
Two holes would have to bLe drilled through the base-
board to allow the connections to the¢ H.F.C. and grid
terminal to be made. -

As a Two-valver

For those who have to economise on compenents, or
live close to a transmitting station, a tivo-valve circuit
would, no doubt, have greater appeal. The details given
here explain how to proceed with the constructional
work, thie original thrée-valve circuit being used, so to
speak, as a basis.

The following components will nof be required
reference should be made to the wiring plan): The

F. valve ; its valve-holder; the o.1r mfd, fixed con-
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denser ; ihe aerial coil ; the two-gang tuning condenser ;
the metal screen; the screened lead between H.F. coil
and top-cap of H.F. valve.

The H.F. c6il will now be used as the acrial coil,
therefore the aerial—as before—will still go to one side
of the .0oors mfd. aerial series condenscr, but the
other side of that component will now have to go to the
side of the primary on the H.F. coil which was connected
to the top-cap of the HF. salve. The other end of the
orimary must be disconnected from the H.T. side of
the 2 mfd. fixed condenser and connected to the other
terminal, i.e., earth.

The two-gang condenser can now be replaced by a

-single .0005 mfd. variable condenser which will have is

moving vanes connected to earth and the fixed ones
to the grid-winding of the H.F. coil, in exactly the same
manner.as the rear section of the two-gang component
in the original circuit. Remove all connections connected
with the components not now in use, but be sure to see
that the earfi terminal is connected to the ecarth and
L.7T. negative side of the 2 mid. condenser.

The baseboard can, of course, be reduced in size to
suit the new layout, and a compact little receiver should
result. For greater volume, the primary winding on
the coil could be increased to 25 turns.

Circuit Refinements

To return to the original circuit, here are a few details

of simple refinements which can be added by those
-

who wish to make the best of the three-valve
circuit. \

The H.T. positive end of the primary of the H.T.
coil can be connected to,the common negative-earth line
via a o.1 mnfd. fixed condenser. This provides a by-pass
for H.F. currents to earth, and prevents, or at least
reduces the possibility of, .them getting into the H.T.
circuit, thus making for greater stability.

Between the H.T. posilive line- and the 60,000 ohm
resistor in the anode circuit of the detector, another
resistor can be connected. 1t should have a value of
15,000 or 20,000 ohing, and the junction point between
the two resistors is then connected to the earth line
through a 2 or 4 mfd. fixed condenser. This simple
modification constitutes anode decoupling, and, like
the first suggestion, improves stability, but in this
case from an L.F. point of view.

Another resistor can be inserted between the grid of
the output pentode and its connection to the o.04- mfd.
coupling condenser and the 1 megohm grid-leak. - A
suitable value for-this component would be 50,000 ohms.

For pentode tone correction, a 10,000 ohm fixed, or a
20,000 ohm variable resistance, in series with a 0.02 mfd.
condenser, can be tonnected between the anode of the
output valve and the common negative-earth line. The
actual values will be governed to -some extent by the
characteristics of the speaker and individual taste.

The Radio Industry Council

At the luncheon to celebrate the inauguration of the Radio Industry Couicil, dealt with in the leader
in our March issue.
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Practical Hints ik

Making Smnall Knobs

HAVING need of some smidget
knobs which I found hard

to obtain, I decided to try and make

I obtained some bottle screw-caps
{unbranded and of plastic make) and
filled these with a non-conducting
plastic. In my case, I used a small
piece of an old record, slowly warmed
by an open fire until aliost too hot to
‘touch, when it will be found quite
soft.

In ‘order to get the hole for the
spindle central I used a jig, as shown
in the sketch, which was made of
wood with a short length of }in. L
spindle cut off an old volume control, ]

1

THAT DODGE OF YOURS !

Every Reader of * PRACTICAL WIRE-
ome LESS ” must have originated some little

dodge which wonld interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best hint submitted, and for every
other item published on this page we will
pay balf-a-guinea. Turn that idea of yours
to account by sending it in to us addressed
to the Editor, * PRACTICAL WIRELESS,”
George Newnes, Ltd., Tower House, South-
amplon Street, Strand, W.C.2,
name and address on every item, Please
note that every notion sent in must be
oriyinal, Mark envelopes ™ Practical Hints,”

SPECIAL NOTICE
All hints must be sccompanied by the

== important to save power in these
days, I have replaced the dropping
resistor in my set with a 4-infd.
paper condenser. Owing to its im-
pedance at 50 w»fsec., this condenser
provitles an ideal'means of dropping
the voltage to tlie required level
(68.6 volts including the pilot bulb)
on the standard T.R.F. model
midget using 6D6, 6C6, 43 and
2575 valvesk

It also has the double adventage
in that ‘it functions without using
any power ({except power factor
which is negligible), and also does
not, of course, generate any heat

Put_your

0 ) S|} S () I ) | AR () 4 ()

and a small piece of metal.

Having warmed the jig and the cap by ‘the fire to
make the plastic soft T sprinkled the jig with a little
french chalk, rolled up the soft plastic into a ball, and

Adjuaeble
% centralizers

Width & thickness
10 suft nuts ‘used.

..

& Spindte Base block

Fig for fitling screw-caps with plastic material for making
g small knobs.

pushed it into the cap, then forced the cap down hard
against the baseblock between the spacers, which are
made adjustable, as shown. Leave to cool, then remove
cap and drill a small hole to take a grub screw. This
was made from a short length of threaded rod by cutting
a slot in one end to receive the screwdriver. All that
now remains to be done is to insert the nut into the slot
made by thd jig, and thread the grub screw through this.

An important point to watch is that the grub screw
is not long enough to project, particularly in the case of
A.C./ID.C. sets, as this may be live and %0 cause a nasty
shock.—A. Nuxy (Wallington).

Voltage-dvopping Condenser
O much has been written about line cords and
dropping resistors overheating, burning out, or
perishing in A.C./D.C. midget receivers, and since it is

Insert

9 Watt
Resistor

here if
- required-

Pifot Bulb

Rectfier Anodes
N

]

S
4 mtd(Paper). 2. 30'
ACMains

B e P
=

6C6

43 2525

Recerver Chassis.

v Using a wvoltage-dropping condenser in a
heater circuit,

coupon cut from page iii of cover. whatever.
This idea can be used for any
- A.C./D.C. receiver where a dropping

resistance is normally used, by starting with a small
capacity in series {say, 1 mifd.), and then increasing
the value in 4 mfd. steps with a meter in the
heater circuit until the required current ‘is reached.
Still another advantage of this method is that, owing
to the fact that capacity is used, the heater current
builds up slowly to its correct value, there being nonc
of the surge eftect experienced with a dropping resistor
which in many cases necessitates the use of a shunt
across the pilot lamp to prevent the, initial surge of
current from: blowing it. Pl‘hc rectifier anode may be
taken cither from the wains direct, or, if this would
make the H.T, voltage too high, dropped to the required
level through a small wattage resistor (4 watts is
normally sufficient).

The -circuit is shown in the accompanying diagram.

It should be noted that this method of voltage dropping
can only be used on A.C. mains supply.—C. E. HEDLEY
(Manchester).

A Variable Inductance Coil

I RECENTLY incorporated a coil of this type in the

H.F. stage of a 1-v-2 receiver to facilitate the ganging
of the two circuits. The inductance of the coil is variecd
by adjusting the length of the coil at the terminal end,
as shown in the sketch.

Coil of 16 SWG,. Bronze

Phone type wire | Silver plated. G
terminal. ] EENE r?r/%;/,g/
of tuning

condenser
2

_ Brass bracket =
d Cersmic Insulatorls

i

B y X,
LHJ P
Metal chassis 7~ w o

=

A simple method of varyr’ng_lzhe inductance of an H.F.
coil.

With the coil made of phosphor-bronze wire T found
that a fairly large inductance variation could be made,
due to the springiness of the wire. T silver-plated the
wire in order to make yp for the loss in conductivity in
using bronze instead of H.C. copper.—C. JoNnEs
(Birmningham). :
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Deaf-aids

SEE that a Member of the House of Lords has raised
"t within those dignified precincts the subject of the

price of artificial aids to hearing. He conplained
of having to pay f£25 for a device whiclh was not really
worth a fiver. I endorge everything he has to say. I
have always felt that those suffering from defective
hearing, defective eyesight, or game limbs should not
be exploited by those who supply some artificial
amelioration of their defects. Yet so it is. - There scems
to be abelief that a person suffering from bad eyesight,
or for that matter any other ailment, will pay anything
for any nostrum or any device which by specious claiins
affects to relicve or cure him.

Now there is nothing abstruse about the design of a
deaf-aid. We have described scveral of thém in this
journal, realising long ago that decaf people exist in
greater nummbers than is generally supposed and in the
sincere wish to help them to enjoy the boon of listening.
It is true that some of them when they recapture the
lost sense may burst into fits of insane laughter listening
to some of the B.B.C. programmes, but generally there
are some high spots which please them.

The prices charged for some of the deaf-aids which
have been brought to my notice are just fantastic, and
the results are often disappointing. .Almost cvery case
of deafness demands individual diagnosis. The initial
cause of the deafness is of the greatest inwportance
before a cure can be efiected.

Those readers, therefore, who suffer from the defect
of deafness should not make up their minds that they
are to be deaf for ever. Certain forins of deafuess can be
cured if the cause is known and treated in its carly
stages. Medical science in this country has a long way
to go in the fields of curative surgery. Because nowadays
decayed tecth are on the increase, a large and flourishing
industry—glentistry—has grown up, and all the ingenuity
has been Put into inventing devices for pulling teeth
out or makiug * painless ’(}) extractions. Tew, if any,
as far as I can remember, have analysed the subject
from the point of view of preventing teeth from decaying.
1 do not like to think that should such a discovery be
made the inventor would make a fortune from those in
the dental industry who would purchase the patent
for a fabulous sum in order to killit. Such things do
happen, however. |

It'is the same with defective eyesight. Opticians are
more concerned to sell you a pair of spectacles than they
are to send you to a doctor to sce if your sight can be
brought back to normal. \What does the average oculist
do when he tests vour eyesight ? He sets up impossible
standards at the end of a room and then tells you you
need spectacles because you cannot read them—another
way of saying that the Almighty has given usall defective
eyesight.

Our Roll of aberit

Reader. an Active Service—Fifty-third List

J. Allen (Pte., R.A.S.C.).

D. Gibbs (Sgt., R.A.C.).

J. O’Shea (F/Sgt., R.A.F.),

A. Tyson (Dvr., R.A.).

G. Percival (A.C.2, R.AF.).
S. Chapmans (L.A.C,, R.A.F.).
). Crerar (Rfn., R.A.).

G. Mobbs (Sgt., R.AF.).

~

By THERMION

So it is with deafness. The specialists will draw their
fat fees and ask you te come again with more fees. At
the end of it all you will find yourself poorer by about
£100, but with a reconumendation to buy a deaf-aid.
From that point you will need a further £30 or so.
The specialist will carefully refrain_from reécommending
any particular make, and so you will be left to purchase..
all those on the market before you find one which
happens to suit your particular brand of deafness,
if you ever do. That is why I welcomed the com-
mencement of the series of articles in this journal on
deaf-aids. They are written by one who has suffered
from this complaint, and he is writing not only with
first-hand Lnowledge of the complaint, but also he is
able to bring to Lear considerable knowledge of radio
technique. -

The deaf-aids which he has designed are effective.
They may not be so in every case. It is a matter for -
careful diagnosis as {o whether it is the auditory nerve
which is dead, or whether the deafness is due to somne
obstruction in the air passages, hardening of tlhe drum
or disease of the hammer, anvil and stirrup bones.

Apparently my conclusions on this matter are shared
by my noble lord, although perhaps I can be permitted
the dry aside that it is just as well perhaps that some
Members of the House of Lords and of the House of
Conumons cannot hear what is said. They might then
be promipted to speak, and thereby betray their lack
of knowledge. After all, they can now enjoy a spurious
reputation for omniscicnce and profundity by the
simple process of perforce remwaining silent !

Incidentally, why do we call them deaf-aids ? They
do not aid dcafness, surely, but hearing. Would not the
term hearing aids be better, if less euphonious ?

Church Bells
READ that a number of church dignitaries whose
churches are not equipped with bells are having
radio amplifying sets installed so that they can broadcast
records of well-known peals of bells. A peal of bronze

- bells—that anfiquated means of summouing the wicked

to church as a clangorous warning of the fate of the
eternally burning fire for those who prefer to stay at
home, costs several thousand pounds, whereas a radio
substitute costs but a tithe (a little nore than a church
tithe !) of this.

I do not know why we have such a nostalgic love of
bells. They disturb the peace of the countryside on

PEACEFUL{®?) SUNDAY MORNING

[PrRESS ITEM,— Several ulira-modern vicars and rectors,
whose churches are not equipped with peals of bells, are having
radio amplifying sets jnstalled to overcome this shortage.]

O spare us from the clanging—

Of these new svnthetic bells,

When the radio carillon

Through the amplifier swells,

When the teamns of village bellringers
Become as dead as mutton

And the sexton rings *“ Bob majors
By pressing down a button.

Upon a Sunday morning,
When we’ve earned some extra ease,
Will our beauty sleep be shattered ?
Bells in many ditferent keys ?
For though the way to Heaven
May be poinied by a bell,
Too many loudly amplified
Would be nearer much to Hell.
* ToreH.”
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S_ﬁndays, they arc unmusical, and they jangle on the
nerves, like a crooner with an irritated uvula suffering
from the croup.

The B.B.C. as well as cliurches should abolish this

primordial nonsense.

The First Home Radio
HO built the first home-made  wireles$ set ?
According to Hugo Gernsbach, an American
journalist, he did. He says that the year 1945 marks
the anniversary of the first home radio sold to the
public anvwhere in the world. In 1905 there was no
btoadcasting, but wireless had been going strong for
several- years, and amateur radio had just begun.
Marconi and other.pioneers were transmitting messages
by the morse code. Gernsbach had been working on a
gmall portable transmitter and receiving outfit in 1903,
and in 19o5 he thought it could be sold to the public.
It was first ad vertised in the * Scientific American *in the
issumycdated January-13th, 1906, and he says that it was
the first home radio set advertisement to appear in
print anywhere.

Printing by Radio
BEFORE the war facsimile receivers, by means of
which news could be printed on the lines of the

tape machine, were available in America for about £zo.
Experts now say that after the war your post-war
newspaper may be printed in your own home and
delivered to you at breakfast with the latest news up
to the hour.

1t would be a bright idea to combine it with television
so that whilst you arc-cracking your breakfast egg—if
the hens now on war work ever start laying again—yau
may see the Editor and staff producing the paper printed
on yvour bregkfast table. By some two-way arrangenient
we also ought to be able to tell him what we think of
his leading article!

Short-Wave League Anniversary
MF.. N. STEVENS, general secretary of the DBritish
Short-Wave League, reminds me that this year
they have reached their roth anniversary. The British
Short-Wave League is an entirely noun-profit-making
orgauisation, being ryn by the members in their spare
time, whose aims include that of uniting the s.w.
listenersgof the world through the medium of the official
organ, t0 mutual benefit. They supply the most up-to-
date s.w. news available in their journal and auy
member has access to space in it for most of the
purposes appertaining to s.w. listening. The whole
society is organised as near as possible to the wishes
of the individual member, and though they are hampered
at the moment owing to wartime restrictions; they hope
to be able to offer much to the s.w. fans after the war
is over.

Some of the free services to members include Station
Identification Service, Technical Advice, Components
Clearing House, Sct Listening Periods, DX certificates,
and so on.

The League welcomes co-operation with any other
body whose activities are beneficial to the furthering
of s.w. radio.

It was in 1935 that ‘F. A. Beane collaborated with
another to forin the organisation, whose aim was to
co-operate British short-wave listeners through the
medium of its membership. It now has branches all
over the country.

British Standards Institution
SIR JOHN GREENLY, in proposing the toast of the
B.S.I. at a luncheon on March 6th, referred to
proposals which had been made in 1895 by Mr. H. W,
Skelton, a London iron and steel merchant, which had
led to the formation of what was now known throughout
the world as the B.S.I. The work was originally confined
to engineering, but as an example of the widening of
the scope of the work eof the Imstitution, iSic john
referred to the standardisation of women’s dresses,
blouses and lingerie.
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The British Standards Institution had over 1,300
technical conuuittces preparing British Standards for
nearly all branches of industry, and he emphasised the
value British Standards had been to the engineering
home and export trade during the vears before the
war. The B.S.1., Sir John said, had created a meaning
to the words ‘¢ British Standard,”’ and had given: that
meaning a very high reputation.

The Right tlon. lLord Woolton, President of the
British Standards Institution, in his reply to Sir John
Greenly, expressed his appreeiation for having been
elected President of the Institution,

In referring to the establishment of the British
Standards Institution in 1901 by the engineering industry
he said that no.one could question that in recognising
the value of standardisation the British engineering
industry had been able to lead the world in the production
of munitions.

Standardisation was: one of the basic principles of
efficient production: it ensured the maximwun value
per unit of price; it gave the consumer protection by
guaranteeing a standard of quality or performance..
He felt it was necessary to see that the public were
aware that goods made to a British Standard eant
value for anoney. In war we had seen the advantages
of standards: let us apply the lesson we had Jearnt
from war to the needs of peace. He looked forward to
the time when the common law caveat ‘‘let the huver
beware ”’ no longer applied. The world, at the present
time, was bare of goods; it was going to be a sellers’
market, and he hoped -that British industrics would
maintain their high standard.

In the absence of Sir Willimin Larke, chairman of the
General Council, through illness, Sir Percy Ashley,
Vice-President of the Institution, proposed a. vote of
thanks to Lord \Woolton.

What is the Wavelength of Light ?
READER asks me: What is the wavelength of
light 2 How can I answer sueh a question unless
he tells me the colour of the light ? The wavelength of
the colours embraced by the visible end of the spectruni’
is from 3,000 to 7,000 Angstrém units, and an Angstrém
unit is .00000001 centimetre.

Simple Sets
THE component. shortage is causing readers to rake
out of the limbo thosc old sets of 10 vears ago,
and to renew tieir acquaintance with the defects which
rendered them obsolete.  Interference, poor response
on the higher frequencies, excessive H.l. consumption,
flat tuning, the double hump of the alleged band-pass
tuning of the period—these are some of the things which
we have remedied in the last decade.

I toyed with one of these old receivers the other.

evening, but found that reception judged by modern
standards was not so bad. Whih leads me to* the
conclusion that all of the faults of which we complained
were not due, as we then thought, to the receiver.
Transmitting technique has vastly improved in 1o years,
and some of the old receivers, bv a little modification;
especially of the tuning arrangements, can be modernised
satisfactorily.

1 invite readers to let me have details of any such
modifications, and will award book prizes to those
readers whose letters T publ'sh.

- MASTERING MORSE

L By the Editor of PRACTICAL WIRELESS
3rd EDITION
This handbook, written with special regard for service
requirements, will enable even the beginner rapidly
to become proficient in sending and receiving.
Of all Bookszallers, or by post 1/2 from
I[- GEORGE NEWNES, LTD. (Book Dept.), I/-
Tower House, Southampton Street, e

net London, W.C.2
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New Radiotelephone Service
ABLE AND WIRELESS, LTD., announce the opening
of a radiotelephone service between Port-of-Spain,
Trinidad, and Paramaribo, Surinam (Dutch Guiana).
The rate s £2 5s. od. for a three-minute “call, with
proportim.ate extra charge for extra minutes. 4

The circuit is operated in Trinidad by Cable and
Wireless (West Indics), Ltd., and  at Paramaribo by the
Surinain Administration.

Radiotelephone service is also available between
Port-of-Spain and the U.S.A., Canada, Cuba and Mexico
through the Ainerican Telephone and Telégraph Com-
pany’s station at Miami, Florida.

Imperial College : Centenary Celebrations, 1945

PRESUMING that the war in Europe will by then.

have terininated, the Imperial College is planning
to celcbraté next autumn the centenarv of the Royal
College of Chemistry, from which, through two of its
three constituent colleges, it can -trace descent. The
third week in Octbber is contemplated, and it is hoped
that H.M. the King, as Visitor of the College, nay
find it possible to bc present. In ‘connection with this
centenary the college has recently launched an appeal
for funds which by providing an endowment will enable
it to develop a corporate life more comparable with
that of colleges in the older universities; and in the
late swmmer of this year (i.e., a little in advance of the
celebrations) i hopes to extend invitations to the general
and technical Press lo meet the cliairman of the Centenary
Commiltee, the rector, and officers of the college. On
that occasion the work of the college will be explained
and opportunity will be given for laboratories, etc., to
be visited.

Meanwhile, the following notes on the constitution
of the college may perhaps be of interest to readers.

The Imnperial College of Science and Technology,
constituted by a Royal Charter dated July 8th, 1907,
is a federation of three constituent colleges—the Roval
College of Science, tlie Royal School of Mines, and the
City and Guilds College (formerly the Central Technical
College of the City and Guilds of London Institute) ;
and these in turn were related with earlier institutions
from which, accordingly, the Imperial College can trace
descent. The carliest of all, the Royal College of
Chemistry, is that of whicl the centenary falls in this
year. Its first president was H.R.H. Primce Albert
{later the Prince Consort), who had also opened (1851),
the Museum of Practical Geology in Jermyn Street,
with which de la Beche associated his ‘“ Government
Sehool of Mines and of Science applied to the Arts.”
From this source, later, both the Royal School of Mines
and the Royal College of Scicnce clerived, and the name
of the Prince Consort is thus associated with two of the
constituent colleges of to-day.

The Imperial College is a school of the University of
London. Subjects at present available for study or as
ficlds of researcl include Biochemnistry, Biology (Botany;
Iintomology, and Zoology); Chemistry (Agricultural,
Inorganic, Organic, Physical) ; Geology'; Mathematics ;
Physics (including Astrophysics and Teclnical Optics) 3
Metallurgy ; Mining (including Mining Geology and Oil
Technology) ; Engincering (Chemical,” Civil, IXlectrical,
Mechanical) ; Aeronautics. lIn them all the instruction
has by tradition a strong bias towards the practical
and industrial applications -of science.

% F S
Better Telegraph Service to China
C.—\BLE AND WIRELESS, LTD., announce that a
direct wireless circuit is now available between
London and Chungking for all classes of telegraphic
tratfic.

To supplement this direct circuit at certain times of
the day, traffic between Britain and China is auto-
matically relayed via Colombo.

_ PRACTICAL WIRELESS

Notes, News and Views

247

The new scrvices are in addition to the London-
Chiengtu circuit, which has been in operation since
December, 1937.

These developments have enabled the company, in
co-operation  with the Chinese administration, ‘to
effect a considerable improvement in the telegraphic
service between the two countries.

s P *
E.F.M.s from Greece -
CABLE AND WIRELESS, LTD., also announce that
from Monday, March 12th, E.F.M. (Expeditionary
Force Message) telegrams will be accepted from troops
in Grecce for direct transinission to London.

This means that menibers of the British, French and
American forces in Greece will be able to send, for
2s. 6., telegrams containing any three of a list of some
240 phrases covering news of interest to families and
friends.

Messages to troops in Greece should continue as at
{)resent to be addressed C.M.F. (Central Mediterranean
Forces).

Cable and Wireless, Ltd., are operating wireless
circuits Dbetween Greece and Great Dritain, serving
British Empire countries, the United States and U.S.
possessions France (except certain departments not
vet open to traffic), French North Africa, Egypt, Eritrea,
Lthiopia, the Lebanon, Libya, Palestine, the Sudan
and Syria.

Ed ® *
70,000,000 Press Words
NEARL /70,000,000 words were telegraphed from
London overseas by Cable and Wircless, Ltd., on
behalf of the world Press from the morning of the beach-
landing in Normandy to the day of the Allied break into
Cologne—the first nine months of the Western Front.

During the same period nearly 15,000 photo-telegrams
were wirelessed abroad over the company’s circuits.

Australian newspapers and news agencies in London
sent the largest number of words—r10,235,980—trans-
nitted to any single territory. Much of the Australian
Press traffic is passed on, by the agencies to New Zealand ;
in addition, New Zealand newspapers and agencics took
1,038,340 words from London.

The second highest individual total—8,626,480 words
—went to the United States, while 7,439,760 words
were transinitted to the Indian Press. Swiss newspapers
took nearly 5,432,000 words, the South African Press,
4,436,770, and newspapers in Central and Soufh America,
3,060,010 words.

Cable and Wireless, Ltd., also transmitted 3,565,680
Press words to Canada, 3,342,750 to the USS.R.,
2,619,410 to East Africa, 2,293,960 to the West Indics,
1,493,108 to Spain, 1,102,994 to West Africa, and more
than 926,000 to China.

# % %

Your ‘¢ Bradshaw *> to Good Listening
HE Services’ own radio gnide ‘ Forces Radio
Times,”” which started publication three months
ago, has just graduated into an eight-page weekly, with
cartoons, photographs, thumbnail sketches of radio
stars, short features about various programme items,
and a full page for each day of the weel, showing
advance progranmne details of the B.B.C., and Forces
radio stations in ligvpt, Palestine and the Lebanon.

** Forces Radio Times ’ is produced by the Information
Department of the F.B.S. and is edited by Captain
Leslie Knight, head of the Departinent. Distributed
iree of charge to all Services in the Middle East, its
circulation runs into many thousands.

Bl £ *
B.B.C. Staff Training in Wartime
STUDE'NTS attending the general course of instruction
in the B.B.C. Staff Training Departinent are all
connected in some way with thé business of broadcasting
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and with few ‘exceptions are members of the
“ Programme >’ staff, which covers the European and
QOverseas Services. There is also the B.B.C. Engineering
Training School for the recruitment and instruction of
technical staff. Here students are taught how to qualify
for operational engineering jobs in the Corporation.
The Staff Training Departinent’s instructional courses
are designed to give every student an opportunity
to examine the workings of the whole broadcasting
machingry, to appreciate “ the other-man’s *’ difficulties,
and even to have practical experience of * the other
man’s ”’ job. Senior engineering experts give lectures
on the technical process in radio ; Home Service officials
learn how colleagues in the Overseas and European
Services tackle their specialised problems; adminis-
trative and executive officials arc given an insight into
the complexities of script writing and studio production.
Every student, no matter from what section, departent
or division, has to take an active part in a dramatic
feature programme either as plaver, pregramme engineer
or ‘“ effects boy * ; and this production is rccorded and
‘“played back” to prove that there's no room for
amateurs in a broadcasting studio!
* * *

Some Technical Aspects of Valve Standardisation

HIS was th@subject of a discussion at a meeting of

the Radio Section of the I.LE.Ii, held on Tuesday,

February 2otl1, 1945.

The discussion was opened by Mr. A. H. Cooper,
B.Sc., who stated in his introductory remarks that the
suceess of valve standardisation, whether it be confined
to the product of one factory or extended to cover the
output of a national or international industry, depends
on the extent to which valves can be made to be inter-
changcablc in conimon use ; it therefore depends on the
stringency of the current conditions of common usc,

Im about 1930, in this country, most valve applications
could be niet equally well by valves from different
manufacturers, between whom there was a rminimum
of co-operation. In the late 19308, in America, consider-
able effort towards control and co-operation did not
lead to thc same degree of interchangeability; and
during the war both rigid control and close co-operation
have been needed to ensure conditions which are not
better than those of 1930. .

Operating conditions have becomne much .more
stringent since 1930, in step with the increase in
performance for a given cost, the decreasé in consumption
allowed in the valves, and the simplification of the
controls of the normal domestic receiver.

But even without increased stringency in the required
performance, operating conditions have often been
chosen in such a way as to impair interchangeability of
valves, mainly by depending upon parameters which
the valve maker finds uneconomigal to test or to control.

Some examples are circnits depending on accurately
maintained screen current, or contact potential or
gas-current. It is often maintained that ‘ safe”
circuits, avoiding these risks, cost more or give a lower
performance, but this opinion is not usually supported
when all the circumstances are considered.

If valve standardisation is to work, it is therefore
necessary for valve and circuit engineers to agree not
ounly what valves are needed but also what are reasonable
ways of using them ; if standardisation is not to act as
a brake on progress, this “ code of practice ” inust be
kept alive and ahead of the needs of the users.

In the discussion which followed there was general
.agreement that argument should be confined to technical
aspects of the problem, though it was realised that any
final solution would have to take into account political
and commercial influences.

In some rirections valve standardisation had evolved,
so to speak, by natural causes. Ten or 15 vears ago the
mutual conductance of most American receiving valves
was little more than one, whescas European valves had
a slope of five or six with a tendency to"go even higher, -
To-day valves in this category all over the world had -
settled down to a figure of-between 2 and 4 mA/V,
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In other respects, however, matters had got rather
out of hand. At one time there were between 2,000 and
3,000 different tvpesin use in the Services, and to checl
further complications a committee had been formed to
examine all requests for new designs to see’if they could
not be met by existing types. The fact“that 300
sanctions for new types had since been granted was a
measure of the claims of the development of the art.

Several speakers underlined the danger that standardi-
sation might act as a brake on progress, but it was
pointed out that this difficulty would not arise if agree-

ment were restricted to types performing established.

functions. One speaker thought that about 10 types
could be standardised at once and that these should be
sold at a lower price. Valves outside this group could
then compete for a place on the standard list on their
merits.  Other speakers held that the initial list could
not contain fewer than about 50 to 100 tvpes.

The duration of any agrecment on standardisation was
a matter of someimportance, Frequent revisions would
to a large extent defeat the objects which it was hoped
to achieve. On the other hand too long a period would
mean that we might have to put up with obsolete types.

A specific proposal for valye standardisation which
had appeared recently in the technical press was
criticised in detail and it was generally agreed that there
was need for wider discussion between valve manu-
facturers and receiver designers to ensure that the tvpes
finally decided upon would be acceptable to allconcerned.
This was particularly necessarv in the case of multiple
types where the interests of the set designer and the
valve manufacturer were to some cxtent opposed.
Multi-clectrode types appeared necessary if the price

-of sets was to be kept down, but the possible combina-

tions were so numerous that such valves could not be
made at an economical figure unless they were limited
to a few essential types.

Standardisation of valve Dbases and the physical
dimensions of valves presented no insuperable difficulties
and it was agiced that one or at most two types of base
would meet present rcquirements., There should be
standardisation of pin diameter and pitch .circle to give
interchangeability between valves of different makes.
In deciding on-the shape and Size of glass envelopes
the need for an efficient retaining deviee in mobile
equipment should be borne in mind. It was disclosed
that a comuittee appointed Ly the British Radio Valve
Manufacturers’ Association is already working on the
question of standardising physical dimensions.

The standacdisation of valve characteristics wonld be
dependent on agreement not only on the characteristics
which it was desirable to measure but also on the method
of measurement. The supply voltage for all electrodes
to be used for taking all the main characteristics should
be clearly delined. OQutput power would have to be
related to a specific limit of distortion and it would
be necessary to decide at what frequency measurenients
of inter-electrode capacity were to be made.

Several speakers called for an extension of standardisa-
tion to what may be called the secondary parameters
of the valve. Valves with ostensibly similar main
characteristies might differ widely in their secondary
parameters owing to differences in the technology of
manufacture. Against this it was argued that there was
an economic limit to the number of tests which could
be employed in each case and that in general only those
characteristics related to the function for which a valve
was intended could be controlied. For instance, the
triode section of a frequencv changer was habitually
tested as an oscillator, but not for consistent performance
as a voltage amplifier. It was not reasonable to ask the
manufacturer to test for all the ways that the ingenuity
of * wicked or clever people ™" might devise for using a
valve outside the scope of its normal function. Here
again the need for closer- collaboration between maker
and user was emphasised: The Code of Practice No.
1106 issued by the British Standards Institytion was
iritended to be helpful rather than restrictive and would
be progressively revised as circumstances ¢hanged and
the scale of the art devcloped.
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B.B.C. Staft
Traini

Left : An Indian broadcaster from the B.B.C. Eastern

Service shares a microphone with a Canadian colleague

from the A.E.E. Programme Branch. Below, an

instructor demonstirates a matrix, from which recording.
discs are made.

R AR
Below : Mixer Operation. A student
is being instructed in the technique
of programme engineering. His left
hand is on the knob of a poten-
tiometer conrrolling the outpur of
’ a microphone.

:

TETIRRLE:

Right : Micrephone
Technique. A
student being raught
how to broadcast by
Gordon McConnel,
General Instrucror
in the Staff Training
Department.
Through the window
of the Control Cubi-
cle another student,
acting as Programme
Engineer, 1s  sig-
nalling -to the In:
structor to let him
know thar the
“balance,” 1the
speaker’s position
and wocal - volume
are technically
correct.

Above : Gramophone Unit Opera-
tion. A student from the School
Broadcasting Deparrment  learns
how 1o mark up a disc. Using a
vellow chalk pencil, sharpened to a
fine chisel edge; she is marking a
groove in which a certain’ sound
-effect is recorded. By means of
headphones she. can hear the effect
being played as she marks its exact
position on the disc.
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, Parallel Resistances and
Series Capacitances s

By L B. COPESTICK

A Simple Abac for the Experimenter.

The point of intersection of these-two'lines can be read
off scale A or B as 210 ohms.

Another example: If it is required to parallel the
above eflective value. of 210 ohms with 420 ohms,

FPHIS simply constructed abac should prove quite use-
T ful to all practical experimenters when confronted

with the problem of totalling parallel resistances
and series capacitances.

t B
|of’i 710
i i 2 b
4 *
8 T [ 8
) ' e
] o 14
5 1 15

3 b

Fig. 1.—Abac for calculating total wvalue of potal
resistances.

Fig..2.—An example of its use.

The formula for resistances in parallel is:
1/R=1/R1+1/Re+-etc. (1)
Now in Fig. 1

making three resistances in parallel, it is only necessary
to draw a line from 420 ohms on scale-A to P in Fig. 2
then the intersection of thisline with the line connecting

) L yX=1[Y+1/Z (2) 300 ohms on scale B to o on scale A gives us 140 ohmns,
if %)he lénes X, Y and Z are paraliel. which is equivalent to evaluating the following formula :
el . L M 1S
T a/X=(a+b)/Z I FRIRTR
_ b/X = (a4 D)/¥ @ RiReRs
adding Eq. 3 and 4 Re o ——F————
(a-+b)/X=(a+Db)/Y+(a}+b)/Z, {s) RiRa+ReR3+RsRy

therefore
1/ X=1/Y+1/Z,
which is the same form-as Eq. 1.

From this it follows as shown in Fig. 2 that by drawing
two parallel scales at any convenient. distance apart
we have a very simple means of findiag the resultant
values of two or more resistances in parallel. The two
arbitrary scales A and B can be numbered from o to 10,
preferably on graph paper.

An example : On scale A mark off 700 ohms and con-
nect this point with o on scale B, them mark off 300
ohms on scale B and connect this point o on scale A.

TWO USEFUL -BOOKS FOR
By F. J.CAMM

REFRESHER COURSE IN MATHEMATICS
.8/6, by post 9/
THE SLIDE RULE MANUAL
5/-, by post 5/6

From GEORGE NEWNES, LTD., Tower House,
Southampton Street,, Sttjand_, wW.C.2

STUDENTS
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‘Commercial Rec

Magic Eye ,Tuning Indica

N receivers provided with A.V.C. difficulty is

I encountered in tuning the receiver, as .the A.V.C.

system is apt to maintain the output coustant,

‘even if the 'reccives is_ not exactly on tune. Tig. 7

shows a circuit adaptable to any receiver with A.V.C.
empioyed.

R2 | Meg N

AV.C. Circuit

Shown in Fig. 8 is a
typical A.V.C. circuit con-
trolling an R.F., F.C. and
I.F: stage, the A.V.C.
valve being a double diode
high mu triode valve. The
cathode of the D.D.T.
vialve is earthed to pro-
vide a_simple system, and
the grid obtains its bias by
the g..ld leak method, with
a resistance of 10 mt‘gohms,
thus giving smallest addi-
tional shunting to the diole
load resistance. The R.F.,

Fig. 7.—Magic eye [uning
indicator.

251

WIRELESS

eiver Design—-3

tors. By T. C. IRVING

as there is no sighal being received, and so in conse-
quence the A.V.C. circuit increases the sensitivity of the
receiver to a maximum.

Quieting circu® reduces the noise by employing a
valve that biases the grid of the first audio valve beyond
cut-off unless the "‘rld bias on the quieting valve gets
close or exceeds cut-off, and by biasing the valve with
A.V.C. bias it is possible to make the receiver inopera-
tive until a signal of a certain amplification is received.

Quieting ~ystems would not be a profitable installation
in an ordmary broadcast receiver, ynless for extreme
cases where the noisy bar'l\glound is  particularly
annoying.

Radio Engineer’s Vest Pocke! Book

3/6, or 3/? by post from
GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, London, W.C.2

o &
<

ﬁ%

10 Megn2

Frz. 8

F.C. and LF. stage cathode shéuld be given a positive
voltage, as that “under working .conditions on a weak
carrier the grid vollage is (,qual to the minimum grid
voltage for the valves.

The AV.C. resistance of ¥ megohm is used so that the
total resistance from amy grid to earth does not go above
2 megohms.

Delayed A.V.C.

Delaved ANV.C. refers to voltage delays, and- the
svstem operates with a fime delay until the carrier
strength reaches a set level. The system is that no
A.V.C. voltage is applied to the arid of the controlled
stages unless a certain carrier strength is reached.

This circuit uses two diode plates ‘showi ing in Fig. 9.

1 more than one I.F. stage is used in a rcceiver it is
advisable to operate the second 1.I'. stage at fixed bias
in order to reduce the modulation rise. This LF
amplifier operated at fixed bias may be regarded as an
ampilificr for A.\.C. voltage, and in some respects its
operation is similar, but for the fact that amplification
takes place before rectification.

Quieting Arvangement System : )
Sometimes in sensitive receivers using A.V.C. tuning
‘between stations therc is found high background noise,

4|‘ ,

—A.V.C. circuit.

)

Fig. 9.—Delayed A.V.C. circuit,
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ANY amateur radio enthusiasts ate desirous of
M owning a good multi-range D.C. test meter, but
are prevented from obtaining a commercially built
one by financial considerations, and from constructing’
one themselves by lack of knowledge of the principles
involved. In this article it is proposed to give a brief
résumé of the principles of this type of instrument,
after a little study of which the average home constructor
should be able to embark on the ¢onstruction of his own
meter with every prospect of success. )

The basis of the multi-range D.C. test meteris usually
a 0-1 mA. moving coil milliaimneter, and the various
additional ranges are added by the use of suitable values
of shunt and series resistances. The principle of the
use of shunt resistances is as' follows. To get a full-
scale deflection on our meter in its normal state, we
pass a current of one milliamp through it. If we pass
any higher current the pointer will go “ off the scale,”
and we stand a good chance of seriously damaging the
meter. No® suppose that we can find some means of
only passing part of tiié current through the meter, and
letting the remainder by-pass the meter by some
alternative route. The meter will now give a reading
somewhere on its scale, and we will have increased its
range. If, for instance, we wish to measure a 10 mA,
current, and arrange matters so that go per cent. of
the current passes through the alternative circuit and
10 per cent. through the meter, the meter will give a
full scale deflection, and this will now represent 10 mA .,
9gmA.,, gmA., .8 mA., 8 mA., etc. In thisway we have
increased the range of our meter 10 times. By using a
shunt which will pass g9 mA. out of a Too mA. current.
we increasc its range 100 times, and so on.

To find the correct value of resistances-to use as
shunts, we must first know the resistance of the meter
itself, and then find the vatue of the shunt resistances
with the aid of the formula given below. It will probably
be necessary for the constructor to purchase his meter,
so the makers should be requested to specify its resistance
at the time of purchase.. If the reader already has a
suitable meter in his possession but does not know its
resistance, aline to the makers stating the model number
should obtain the required information. Once the
‘resistance of the meter we intend to use is known, the
rest is casy.

To calculate thie value of shunt resistance required,
we employ the formuia
_meter resistance

multiplier—1
i.e.if we wish to make our o-1 mA. meter read o-10 mA.
(multiply its range by 10), and its resistance is 18 ohms,
the calculation would go :

8 8
-2 ohms.

Shunt resistance

To—1 9
If we wish to make the same mcter read up to 100 mA.
the calculation would go

Shunt resistance =

Shunt resistance = 1% =181 ohms.

100—1

The difficulty now crops up of obtaining the rather
small value of resistance required. There are two ways
of overcoming this. If a multi-range meter can be
borrowed, the job can be done by trial and error, using
resistance wire taken off old filament rheostats or variable
resistances. Supposc that we want to calibrate the
shunt for the 1po mA. range. . Connect a 100 ohm
variable resistance and a 4.5 volt battery in series with
fhe borrowed meter, and gradually decrease the resistance
until the meter reads exactly 100 mA. Now place a
few inches of the resistance wire across your own meter,
and connect it in place of the borrowed one. It will
probably read low. If so, increase the length of the
resistance wire across it until the point is reached where
the meter gives full scale deflection. Thisis the correct
length of wire for the shunt, and it should he cut off
and wound on a suitable former.. Care must be exereised

_ PRACTICAL WIRELESS
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Test |nstrument

during this process to see that the shunt wire is not
accidentally “disconnected from the meter while the
battery voltage is on.

If no second meter is available, it will be necessary
to purchase resistance wire from one of the retailers
advertising in PracrTicAL WIRELESS, stating at the time
of purchase what the wire is reqgired for, and asking

.to be informed how many inches of the wire are required

to provide a resistance of 1 ohm. Once this is known
it is only a few moments’ work to calculate the length
of the particular shunt required. If the wire has such
a resistance that 12in. of it equal 1 ohm, and we require
a .25 ohm shunt, 3in. of wire should be.used, and so on.

To convert the milliammeter into a multi-range volt-
meter is even simpler. -Here instead of using shunt
resistances we use series resistances, these normally
being of high value and easily obtainable commercially.
Owing to the high value of series resistance employed,
the resistance of the meter itself can normally be ignored
when - imaking -voltmeter conversion calculations.

O~/ Volt +

SO n/A

O-/0Volts
 Méter NN\~—O

0~-/00 Volts +

0-/000Vofts + _

el
Milliamps +

O0~/0 m/A4
FEVIV NS
>0

i 0-100 m/4'
Vorlts

Diagram of the instrument described in the text.

Actually, for all practical purposes we can say that for
every volt we wish to measure we must insert 1,000
ohms of series resistance. Thus if we wish to use our
milliammeter for ineasuring the ranges o-1, 0-10, 0-100
and o0-1,000 volts, the values of the series resistances
will be 1,000, 10,000, 100,000 and 1,000,000 ohms
respectively.

TFor the Denefit of those interested, the actual formula is

RsfMaximum voltage it is required to measure
Maximun current reading of milliammeter

(this being given in fractions of an amp.). To find the
value of series resistancc required to convert a o-1 mA,
meter to read o-100 volts we would use the figures

100
Rs= -—-=100,000 ohms,
001 :

The circuit for a meter employing the ranges mentioned
above is shown in the diagram. The three milliamp
ranges are obtained by putting the switch in the appro-
priate position and connecting the test leads between
the terminals marked * Minus Common ” and * Plus
Milliamps.” For the vollage ranges the shunt resistances
are cut out by connecting the switch to the terminal
marked ‘ Volfs,” which is left blank, and connecting
the test leads to the ‘* Minus Common” terminal and
the * Volts Plus’’ terminal of the particular voltage
range required. The meter is protected from damage by
means of the 150 mA. fuse. ;

It will thus be seen that for a comparatively small
cost a useful and accurate multi-range meter can be
constructed by even the most inexperienced amateur.
The many uses to which it can be put will well repay
the small outlay of time and money involved.,

{

:
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SEXTON'S

FOR SALES, SERVICE &
SATISFACTION

THE DORSET
BATTERY THREE FOR £6 6s.

This excellent bhattery radio can he
constructed at hore without any previous
knowledge of radio. (‘ompletenmtrm-hona
lncludxug full size wiring diagrams, chassis
drilling template, every step and ire
described explicitly. 3/6 post paid.

THE WIZ ARD FOUR
VALVE A.C./D.C. RECEIVER

This niainz radio can also he huilt at
home at a maximum cost of only £9 9s.
Instructions contain  full size wiring
diagram, drilling template, every step
and \\ne deseribed. Complete instrue-
tons. - post paid.

LOUDSPEAKERS —* Celestion " P.M. |

Sin. \\1th transformer, 29/6 each. * (eIea«
tion > Mains Knergised ]Om o 2,000 ohms
ficld less trans., 42/6 each. “ Goodmans *’
Midget P.M. with 2-3 ohnis field less trans.,
30/- each. Post paid.

AMERICAN RADIO VALVES. We earry
large stocks of the popuiar types, send for
latest list

THREE-GANG .0005 TUNING CON-
DENSERS, larze type with slow motion
drive, mounleul on metal frame, which can
be det.n.hed to.suit any radio. Post paid,
12'6

AMERICAN RADIO SERVICE
MANUALS.—Kach volume containg com-
prehensive cireuit diagrams and align-
ment sheets, complete with all parucul'ns
of components used and correct values,
these booklets also contain a large range
of the FLease-Lend radios recently im-
. portedinto this couutrv Vol. I, Sparton/
Emerson. Yol. C‘rosslev/Be]mnnt
Vol. ITI, (‘mﬂley Belmont {continuation).
Vol. R.C.A, - Vietor - GE - Admiral,
Vol. Vv, I‘mexson Part 2. 12/6 per volume
post pund or 60/- per complete set.

AMERICAN LINE CORD.—30 ohms.
per ft. .3 amp., 2/- per yard.

CAR RADIO SUPPRESSORS.
tributor and plug type, 1/6 each,

RADIO BOX SPANNERS,
handied, 2, 4, 5, 6 BA, 3/- each.

ELECTRIC SOLDERING IRONS, the
finest quality manufactured, made in
three sizes—Iight 14/6, Medinm 27/-,
Heavy 37/-. Post paid.

ELECTRIC SMOOTHING
AC/D.C. maing, 200-230 volts, ilhs,
wedght, beautifully finished, with thumb
rest and guard, complete with 2 yards
of heavy flex and connector. 30/- éach
post paid.

TERMS:.—Cazh with order only. Send 1d.

stamnp for latest list of Radio and Electrical
accessories,

J. E. SEXTON & €Q., LTD.,
164, GRAY’S INMN ROAD,
LONDON, V/.C.1
Telephone : TERMINUS 1304, 1842,

woaden

IRONS, for

|

ﬁ
LASKY’S RADIO
370, Harrew Rd., Paddington, W 9

(Op. Padd. H I.) Phoae : Cunaingham 1979

OFFER FOR SALE THE FOLLOWING :
THIS MONTH'S SPECIAL OFFERS .
24 assorted Condensers. consisting of 8 mfd.

500v..4 mfd. v.. 16 mfd. 350 v. (can type).
2 mfd. 500 v., 1 mfd. 500 v.. .5 V.,
25 mfd. 350 v.. .05 mfd. 500 v.. .1 mfd. 350 V.

.01 mfd. 500 v.. etc., etc. Allfor £2. Post free.
2 mfd. Block Paper Condensers, 650 V. wrk.,
2:6 each. 4 mfd. 700 v.w., 5]6 each 4 V.
mains transformers. 350-0-35
336 ea., and ¢.345 volt heaters. 328
Small crocodile clips, 39 doz. Cards of
114, | watt resistors, all marked and useful
values, £]1 12s. 6d, per card. Servisol at 5/-
per tin, Systoflex, assorted, at 2‘3 2 6 and
3/- doz. Volume Controls. $, { an meg..
less switch at 3/6 each ; with switch 59
each. .2 and .3 amp. mains droppers, 419,
56 and 7/6 each. . .3 amp. 3-way line cord.
70 ohms per foot, best quality, at 5;-
Slow Motion Dial and Drive Escutcheon
yne 2/6 each. Resistors, assorted, Kit of
481§ and 1 watt, at £3 lot.
Smoothing Chokes, Midget type, 650 ohms
60 mA, 6/6 each: larger type 500 ohms
160 mA 156 each. Medium and long-wave
coils with reaction, at 10'6 per pair, “Unj-
verwl Speaker Transformers. 7:6: Class B
d QPP, driver and output tvpes. 2 6.
Pent.ode §/Trans., 5'9 each. Solder. Resist-
ances, tin copper wire, soldering irons.
lmobs toggle switches, 2 and 3 gang
condensers. ete. Midget Medium Wave
H.F. T.R.F. Cirt. with diagram,
. Cheaper types from 5'6 pair.
SPEAKERS., Rola PM., 21.-; 6lin.
21 6; 8in., 23/6 each. Goodmans 3iin.
P.M, 2/ 6 ; 10in.. 39'6 each. Celestion 10in.
P.M.. ‘with Transformer, 45/6. In stock
over 5, 000 new -boxed English and U.S.A
mains and battery valves at list prices,

Send 1d. for our lists, ete.

us_your requirement C.0.D.. BUT
CASH WITH ORDER PREFERRLD.

Sen

RADIOSALES

BCM,;SALES LONDON W.C.1
RESISTORS, i w. 4d., t w. 6d.. 1 w.
9d., 50 asstd. all slzeS' popular values,
: 15/-. 100 do. 27/6. 3

BULAR C()\DF\'SIZRG. 0001 to
000.: .01 1 g, 50

9d..
asst,d £1. 100 asstd 8"‘}
VOLUME CONTROLS. Various
valuesSk to 1m., 5/6 with sw.. 46
without s

BIAS hLl‘CTl;OL\’TI(‘Q 50 mfd. 12
v. 2/6, .25 v, 2/6,12 mfd. 50 v.

2/6.

\l AINS DROPPERS on porcelain or
¢lass and vitreous enamel formers, .3
amp. 750 ohms 5/6, .2 amp. 950 ohms
4/6. with sllders and feet. First class]

EAKERS, 8in. P.M. Plessy
Rola wlthout trans.. 929/-. trans
AG extra. 3tin. P.M. 80/~ less trans.
21dget ltxmns 6/-, 6in. P.M., less trans.,
- eac!

O/ “TRANSFORMERS, watt
pentode 7/6. Midget pentode 6/- with
cemre tap 66. Anode current 40

\lll)(;l-,l‘ L. l-‘. CHOKES. 15 Henry
6‘3 ma. 7/0 eac
ALVI-.IIOLDI‘RS. Octals, Brit. and

Amer. 7 and 9 pin 8d.,4 and 5 pin Brit.
and Amer. 6d., 8, 7 and 9 pin Amer.

9

M -\I\G TR ANSFORMERS. 350-0-350
or 100 4v. g;wo sets) or 6 v

- eacl

ANG _Tuning _Condensers

with tr.mmers 15/-. Telsen solid

dielectric reaction condensers .0001

2/6
COIL. . T.R.F. m.w. 4 § per pair. Osc
coil 465 ke. t.o suit 23 each. H.F
chokes. midget 2/3.

i()LDth\G TRONS. 60 w. 230 v.
Stanelco 14/6.  Resincore &d. coil.
Flux 6d, tin. Wire, sleeving. knobs.
tags, gridcaps. ete., all available at
usual prices.

Send 1d. for full list - to RADIOSALES
BCM:SALES. LONDON. W.C.1. We're
pleased to help and adv1se you. but
please send stamped envelope fot'repiy.

RA
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|10 SPARES

MAINS TRANSFORMERS.

Primaries 200,250

volts. Secondaries, 350-0-350 volis.
TYPE A. 80 ma. 4v. 3a,, 4v. 2)a. .. 32/8
TYPE B. 80 ma. 6.3 v., 5a.. Sv. 25&. ¢ 2/6
TYPEC. 100ma. Ratiings asiypeA . 418
TYPED. 100 ma. Ratingsas type B.. 34,8
TYPEE. 120 ma. RotingsastypeA.. 37/6
TYPEF. 120 ma. Ratingsastype B.. 376
TYPE H. 200 ma. Three L.T.s of 4v,
and 4v. for rtctiﬂer. Ratings as
required - . .. 47/6
TYPE I 200 ma. Three L.T.s of 6.3v.
and &§v. for rectifier. Ra(iugs as
required . . 47/8
Secondunes 500 0 500 volts
TYPE F. 200 L.T. windings as
Type 1 . 82/
TYPE K. 200 ma. LT wi‘ndings as
Type H . off " .. 52/
TY'II"E L. 250 ma. L.T. windings as ot
TYPE M '250 ma. L. windings as
Type H . .. 56/-
Second'\nes 250 0 250 volts,
TYPE N 200 L.T. windings as
Type . 478
TYPE 0. 200 ma. LT windings as
. Type I .. e o - .. 47/8
TYPE P. 300 ma. L.T. windings as
Type H b s ... 60/-
TYPE Q. 300 ma. L.T. windings as
'ype I B b o oo .. 80
Secondaries 400-0-400 volis.
TYPE R. 120 ma. 4v.3a. 4v.2%a, .. 28’ -
TYPE '1‘ 80 ma. -
Type R ae o .. 35
TYPE U 80 ma, L.T. wind.ings as
Type S .. e 35
Second'mes 425 0 425 vo!ts
TVPE V. 120 ma. L.T. windings as
pe R . 4 .. 39¢
TYPE W. 120 ma. L.T. windings as
Type § . . # - PR
Types H to Q are provided with two L.T.

windings. centre tapped.

Please note that owing to dimensions and
weight of Types H to Q, kindly add 2,6 for
earriage and packing.

MULTI RATIO OUTPUT TRANSFORMER.
120 MA., 15 WATTS. TAPPINGS FOR 6L6’s
IN PUSH-PULL: PX4'S IN PUSH-PULL ;
LOW IMPEDANCE . TRIODE : LOW
PEDANCE PENTODE ; HIGH IMPEDANCE
TRIODE, 37,6. COMPLETE INSTRUCTIONS
WITH EACH UNIT.

TUNING CONDENSERS. 3-Gang with trim-
mers, .0005. A fine, robust job, fully screened
acd full size, 15,6.
5 valve 15 Watt AMPLIFIER. A.C. Mains,
2€0-250 volts.

8K4 6V6

Specification :
two 6V6’s Push-Pull output

Pre-amp, stage :
Triode driver ;
feeding 2.5 ohms. 7.5 obms, 15 obms outpnts
for mlcronhone and gramophone ; tone control
with mains * off ** and ¥ on * switch ; volnme
control ; mi h

over switch, Dlmensxons 12m x 7}in. x 8% m

gos.

SPEAKERS.—Rola or Celestion, 8in. P.M,,
with output transformer, 29/6. Less trans-
former, 24,-.
~la or Celestion, 10in. P.M., with output
t =er, 45/,
FIELD COILS. 1,500 ohms, 8/8,
OUTPUT TRANSFORMERS
Class B and Q.P.P. -~ 9/6
Class B. Q.P.P., Power Pentode 11/-
Power or Penfode, Standard size @6
*Special Offer. Pentode Midget. 20 ma, ‘4 6-
Heavy Duty Pentode. 120 ma. .. 12,8
SMOOTHING CHOKES
35 Henrys, 250 ma., 400 ohms y 24/
15 20 Henrys, 120 ma., 75'150 ohms... 14,8
20 Henrys, 100 ma., 75/150 okms. .. 12/6
10 Henrys, 80 ma., 70 obms. . . - 9/8
7 Henrys, 50 & 1, Midget, 250 ohms.. , 5/8
DRIVER TRANSFORMERS, Class B., 9,
LINE CORD
.3 amp. 3-way. Approx. 50 ohms
perifoot s .. ovard 5/ -
2 amp. %-way. Approx, 60 ohms

per foot ar 4/¢
Orders accepied by poqt only nnd those of 10'
or less should be accomparied by cash. Please
include postage with order. PRICE LIST,
214, stamp.

H. W. FIELD & SON

Colchester Road, HAROLD PARK, ESSEX




May, 1945

254 PRACTICAL WIRELESS

e1p TAG b
&

ROLLED-SHELL MINIATURE
EDISON SCREW LAMP-
HOLDERS TO B.S.98/E.10.

THE CHOICE-OF-CRITICS

1 — Threaded shell with dimensions and details to B.5.98-
10mm “ MES *’; silver-plated finish,

£3__ Central ‘“ pip *’-contact ot spring phosphor-bronze . to
ensure good contact ; silver-plated.

3 —Central rivet of solid steel ensuring permanently ﬁght
and positioned assembly.

4 —Locking teeth on “‘ shell "*-contact solder-tag, ensuring
contact and preventing unintended rotation.

5 —Stepped insulant washers preventing short-circuit and
permitting comparatively high-voltage- working con-
ditions. o

G —Toothed soldér-tag locks to rivet-turnover, fixing
position and ensuring -contact to ‘ pip *’-contact.

7_Dua|-purpose soldering tags coatéd pure tin and accept-
ing *“ threaded *’ or *‘ wound ** wiring ; fixing bracket,

normally *‘ dead,’”* may contact with shell and replace

the ‘‘shell-tag.”’
140 -Oeppes dre froduckior

A. F. BULGIN & CO., LTD.

BYE-PASS ROAD, BARKING, ESSEX.
RIPPLEWAY 3474. (5 lines)
(The Name+*“BULGIN 7" is-a Bgisitred Piade Mark)

CALLING ALL

AMATEUR ,. BRITISH,
RADIQ /americank

BATTERY,
Constructors ! e
COMPONENTS, and |
Well-known makers’ UNIVERSAL

products and 100 per
cent. guaranteed by

us.
CIIASSIS. — Ready
for assembly, drilled
and sprayed, oOr
zinc-plated, 5/6.
VALVE HOLDERS,
All bases in stock,

1/-.

DIALS.—Medinm and long-wave
stations printed. 1/-. g
TWO-GANG CONDENSERS,—Special
midget condenser with trimmers, 15/6.
THREE-GANG CONDEN
Standard type. 12/6.

MAINS TRANSFORMERS. — BME
200/230 volts 300-0-300, 4v. 4 amps., 4v.
2 amps.. 37/6. ;
A_CCU.\lULA’l‘ORS.—Multi—plate, 2v.,

17/6.

SPEAKER TRANSFORMERS.—Uni-
versal output (Pentode and Power),
6/9. Universal Midget model, 6/9.
VOLUME CONTROLS.—Most values
in stock, with switch, 6/, less switch,

479,
POTENTIOMETER.—Wire wound,
variable, 0-10 ohms, complete with

knob. '3/9.

TRIMMER SCREWDRIVERS.—Non-
capacity ebonite, 1/9 each.
RESISTORS.—1 watt, card of 36
assorted values, 27/6: ¥ watt. 26/-;
5 and 10 watts, 12 values assorted, 21/-.
DROPPERS.—Ready to fit, 3 doz.
assorted : Cossor, Ferranti. Decca, |
Maestro. Ferguson, Ekco, instead of
£2/3/4, 37/8. 1
VARIABLLE MAINS DROPPER
RESISTORS.—2 or .3 amps., 6/9.
Resistors in cages to permit fixing
outside set. .3 amps., 740 ohms, 11/9.
TRF COILS.—Set . of medium wave
coils (Aerial and HF), complete with
diagram, 9/6; ditto, ditto. aopular

ty&e. 8-
LINE CORD.—2 core .2, 3/11 per yd. :
3 core .3, 4/9 per yd. (60 ohms per foot).
MIKE CABLE, — Twin rubber
sheathed, screened, 1/9 per yd.
SPEAKERS,—8in. Rola, less trans-
former, 23/-. 7
VIBRATORS.—Brand new American
*“ MALLORY,” 6v. 4-pin, fully guar-
anteed, 13/6.

MODERN AIDS
« TESTOSCOPL: the vest pocket
instrument for tracing faults. Enables
20 tests AC/DC, complete with leads,
3716.
“'ELCO " Electrical Light Weight
Soldering Iron (state voltase). 13'6.
“ FLIK-O-DISK.” a novel calculator
of Ohm's Law problems, 6/6.
¢ PYROBIT,” new tester, for testing
continuity earth connections, leakages,

etc., 59/6.

MOVING COIL METERS, 30 amps,,
charge, discharge, bakelite base, 19/6.
CAR AERFALS, telescopic, nickel-
plated, 35/-.

RADIO LITERATURE
Equivalent Charts, our unique book-
let. including BULLETIN, 1/7. |
Handbook on American Midget Sets,

2/7.
Manual of British and Ameriean
galves. with characteristics and data,

Radlo Simplified, 4/9.
Basie Ractio. 5/3.

Introducing Radio Servicing., 6/3.
Various Service Sheets. 10/6 per doz.
For Valves see advertisement in

April issue.
Orders under 10/- C.W.O.. otherwise
C.0.D. Stamp with enquiries please.
B.0.T. retail prices.

J. BULL & SONS
(Dept, P.W.)

246, HIGH STREET,
HARLESDEN; N.W.10
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Meter Switching in Amplitiers

By R. A. BOTTOMLEY

N many types of equipment, such as P.A. amplifiers
and ‘small transmitters, it is often desirable, and
sometimes essential, to have a ready check on all

anode and screen feed currents. To obviate the expense
of providing a meter in each circuit, one meter, with a
sufficient number of closed circuit jacks, is very often
employed. Whilst this arrangement is no doubt quite
efficient, it leads to an unsightly pancl appearance, with
a flying lead literally * flying ” all over the place.

A much more acceptable arrangement is one whereby
the meter is switched into ¢ach circuit. At first sight,
this may appear to lead to a complicated switching
assembly, €.g., whilst one circuit is being opened for the
insertion of the meter, then several banks of switches
must be employed to ensure that the rest remain closed.

This, however, is not.the case, as a consideration of
the circuit diagram will illustrate, In the intercsts of
simplicity, no decoupling, couplings, or any other frills,
have been included, and to further simplify this descrip-
tion an actual example will be worked out.

The Shunt A

In this particular case we shall assume that each
individual feed current will not exceed, say, 4o.mA,
and so a full scale deflection of 50 mA "will cover
the requireinents.. The available meter has a F.S.D.

Rs

" P T =
Method of switching meter into each circuit.
Decoupling, etc., has been omitted for clarity.

of 5 .mA and an qinternal resistance 7 -of-w, so,
therefore, a shunt must be provided. The value of this
shunt is readily determined from the equation :

Rs— Rm 7
n—1 9
where n represcnts the scale multiplying factor. The
total resistance of the meler unit (i.e., the meter and shunt
in parallel) is thus .7 w.

77

Shunting the Meter

Now it will be seen that the mefer unit is shunted
across Ri, Rz, R3 or Ry, according to which feed it is
desired to measure, and if these resistances are chosen
with values of, say, 100 w., then it is obvious that all the
current (to all intents and purposes} will flow through the
meter unit.  Also, should the ifeed current flowing
through cach of these resistances be as high as the
maximum 50 mA, then only -5 v. of the available H.T.
are lost, and the wattage dissipated is ingignificant.
It may be argued that R1, R2,R3 0or Ry could, themselves,
form the actual shunts and thus the meter shunt could
be dispensed with. However, if this method were
adopted, switch contact resistance would no doubt be
troublesomg,, sjnce the necessary shunt has a value as
low as .47 w. Ehis would lead to erratic (and possibly

= HT+ expensive !) indications.

7

In the switch position marked ¥ the meter unit
is placed in series with R5 (10,000 W.) across the H.T.
supply. The meter will then indicate voltages up to
500, but since it only has an oluns-per-volt rating of 20
it must be remembered that for a H.T. of, for example,
300 volts, the meter unit will draw 30 maA, which nay
place too great. a strain on the power pack in addition
to the normal load of the equipment. The wattage
rating of R5 must also be of generous proportions, ’

Despite this latter disadvantage, the ‘system does
perform its original function, i.e,, it permits each feed
current to be measured by the simple turn of a switch.
It also cleans up. the panel appearance, and from the
“ financial ” standpoint, it is probably less expecnsive
to provide a simple switch and a few resistances than to
provide a plug and a sutticient number of jacks.

DIRECT DISC RECORDING
(Continied from page 239.)
passing under the cutter and the speed is also reduced,
that we get a pinched-up: effect of the recorded wave-
form, particularly in the high frequency end of the scale.
In actual practice this shows up as an apparent loss in
volume ‘and loss in high note response, due to the fact
that the reproducing stylus cannot trace the waveforin
correctly, the sharp radius of the groove undulations
and steep wave fronts being too much for it to cope with,
having, as it may well have, a finite tip radius of the order
of 0.0025in. as against the groove which may be as small
as o.oorin. The cutting stylus is not able to cut the
full antplitude, even if the playback stylus were capable
of tracing it. Therefore it is necessary to increase the
relative high frequency amplitude as the diameéter
of the disc decreases to compensate for this. This
applies even more in the case of 33% recording.
Some writers merely state that this is necessary and
glibly tallk of heavy compensation leing applied, in-
sinuating that it is a certain and easily applied cure. In
actual fact it is not so, as only a certain amount of
compensation can be usefully employed. Looking
at Fig. 4, Article 3, it will be seen that the wavelength
of any given {requency is proportional to the record

diameter, and at a given recorded volume the amplitude,
is constant only so long as it is possible for the playback
stylus to trace it. 1f the wavelength decreases and the
amplitude is kept constant the actual velocity of the
groove, which provides the volume on playback, de-
creases and so we get a loss in apparent volume. To
compensate we increase the amplitude of the higher
frequencies as already stated, but once the wavelength
of the groove becomes too short and the increased
amplitude too large, the reproducing stylus cannot
possibly trace it, and no amount of compensation
will be the slightest use. "It will be obvious that the
stylus cannot trace a wave form at anything approaching
right angles to a radius of the disc.

Although noticeable at 78 r.p.m. the loss towards the
centre of the disc is nothing like so high-as with 33%
recording. It is the usual practice, in the latter type
of recording, to record at slightly lower amplitudes
to avoid the need of increasing the amplitudes of the
higher frequencies such that it would be impossible for
the playback stylus to trace them faithfully.

In the next article we shall discuss the ‘ ideal®’
recording characteristic, methods of obtaining it with
frequency equalisers ; the recording amplifier and tone
control stage, together with monitoring facilities.
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The Television Receiver
Sound Channel

This Discussion‘ was Opened by Mr. G. W, Edwards, B.Sc., who Summarised
Dr. Espley’s Paper to the Institution of Electrical Engineers (Radio Section)

T is. widely assumed that in television receptiori the
subjective qualities of picturc and sound are inter-
dependent when reproduced together. In view of the

smaller technical difficulties in the sound channel it is
to be expected that, within the limits of reasonable
economy, the sound reproductlon in a television receiver
will play its part in improving the subjective quality
of the picture, for which rclatively costly appamtus is
required.

Receiver design is so closelv dependent on the
conditions of transinission that the scope of a discussion
on receivers must include some reference to the relevant
aspects of television standards.

The following points are important in an assessment
of receiver complexity and performance.

Sound Quality

As far as the television programme is concerned, a

casc can be made out in favour of smaller output stages,

since viewers are placed in the best listening posmon,

with respect to the loudspeaker. Small pictures can
be swamped by too high a sound level. The high-
frequency rcsponse will be improved ‘because the.viewer
sits near ‘the high-frequency concentration from -the
loudspeaker. The inclusion of broadcast facilities may
modify this point. ’
Pre-emphasis of Sound

This feature has been recommended by the RM.A.
in the United States, but the tendency is to reduce the
amount.

Frequency Modulation v. Amplitude Modulatlon

This may be a very controversial issue, although the

matter has been resolved in the United States, where
frequency modulation is being widely applied. hequency
modulation may present dlﬁlcultles a3 regards stability
of tuning, tuning indications and cost, but there is the
promise of high-quality sound under ‘reasonable signal
conditions, and substantial freedom from interference.
Itds p0551ble that some wide-band amplitude-modulated
systems may not be markedly inferior when all factors
are taken into account.

Relative Powers of Sound and Vision Carriers

There is some justification for a significant increase
of the sound field strength by 6-10 db This could be
obtained by transmitter directivity andfor by an
increase of the sound carrier power.

Suppression of Interference

Pre-war television suffered appreciably from inter-
ference on sound caused by radiations froin motor-cars,
diathermy apparatus, ctc. Frequency modulatlon
severe amplitude limiting on amplitude modulation,
horlzontgl polarisation and higher sound field strenotn‘
would help in dealing with.interference, but all re’lsonab}e
steps should' be taken to reduce interference at the
source.

Relationship Between

Frequencies

The B.B.C. placed the sound carrier below the vision
carrier, while in the United §t1tf>? the positions are’
reversed. B.B.C. practice is preferable on the score of
percentage frequency-band requirements on the vision
carrier, although the advantage would become insignifi-
cant at frequencies above 50 mcjs and for a 405-line
standard.

The American practice is preferable -in., a receiver
designed "to take advantage of constancy of ‘sound-
carrier/vision-carrier frequency spacing, and in which

Sound and Vision Carrier

as is usual, the sound intermediate frequency is smaller
than the vision intermediate frequency, owing to the
smaller percentage tuning range on the local oscillator
designed to cover a number of stations.

The need for constancy of carrier spacing (sound/
vision) is sometimes disputed, as it reduces the flexibility
of receiver design. In a single-prograinine system the
vision channel mxght be pre-set, and double frequency-
changing would enable the sound intermediate frequency
to be placed at a much more convenient level. The
present trends in vision i.f. amplifier designs will cause
great difficulties with sound amplification at high
intermediate frequencies, bearing in inind the require-
ments of band maintenance with gain control, gain
per stage, and the need for the most economic inclusion
of standard broadcast facilities.

In the discussion which followed there was general
agreement that a sound cairrier of'the same orde1 of
frequency as the vision carrier was desirable. But under
the conditions likely to apply in this country there was
no necessity to fix- any right frequency relationship
between the carriers, though considerations of filter
design gave a bias in favour of placing the frequency
of the sound carrier below that of the vision channel.

The greater cost and complication: of-a frequency
modulation receiver and the need for exact tuning,
possibly by means of automatic frequency control, were
stressed. It was agreed ' that complemientary pre-
emphasis and de-emphasis were needed to control the
virulence of the high-frequency energy in the residual
noise, but if the degree of pre-emphasis was based on the
average distribution of energy in the audio spectrum
there was a .danger of over-modulation in the high
andio-frequency region from the peaks. associated with
transients.

Sowme -of the improvements in quality attributed to
frequency modulation were in fact due to the wider
frequency band available on a UHF channel, and, it was
thought, could be realised with equal facility in an
amplitude-modulated system. So far as susceptibility
to interference from motor-car iguition systems was
concerned, the shortcomings of amplitude modulation
could be considcrably reduced by the inclusion of a
limiter designed to follow the fringe of the modulation
envelope in the receiver. The simultancous transmission
of separate awplitude modulation and frequency
modulation sound channels, situated on either side of
the wvision channel, would enable manufacturers to
satisfy the immediate demand for inexpensive receivers
while the rival claims of the two systems were being
resolve.

There was some division of opuuon on the need for
exceptionally high quality in the sound channel. It
was pointed out that in some pre-war television
receivers the degradation in, quality relative to broadcast
receiver standards resulting from the use of a smaller
loudspeaker unit in ‘a cabinet designed primarily to
accommodate the cathode ray tube was accepted by the
viewer without comment, probably because his attention
was concentrated on the picture. Other speakers held
the vicw that, since the origins of the sounds could be
seen, the challenge to comparison with reality was
greater and that the reproduction, particularly pf small
incidental *noises, should be of the highest possible
standard. It was agreed that there should be closer
approximation in the receiver of picture and sound
sources ; this might be achieved by mounting the
C.R. tube inside the loudspeaker aperture. Disconti-
nuities in tonal balance should be avoided.
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Impressions on the Wax

Review of the Latest

H.M.V.

* IVE BAGATELLES,” by Ferguson, is the title of
H.)M.V. C3423, and it is a delightful recording
of five most pleasing little compositions for the

piano. Considerable charm is added-to these works by

faultless performance by Myra Hess, whose mastery of
the pianoforte is too well known and appreciated for me
to attempt to add to her well-deserved: reputation.

However, the whole recording is so pleasing and perfect

that T caunot let this opportunity pass without putting

on record my appreciation, and strongly recommending
it to all who enjoy first-class pianoforte solos.

Gladys Ripley, contralto, has made a recording which
will be welcomed by those lovers of Handel’s ‘‘ Mcssiah,”
from which she has Tecorded, with the London Symphony
Orchestra, conducted by Maurice Miles, ¢ He Shall Feed
His Flock ” and ‘‘ He was Despised.”” Miss Ripley’s
voice possesses great beauty and a quality which places
it in the forefront of contraltos. Her performance is rich
in deep understanding of the works sbe renders for this
recording, which is on H.)M.V. C3424.

Another vocal record which I recommend this
month is one by Joan Hammond on H.A.V. Rg4o7.
She is also accompanied by the London Symphony
Orchestra—conductor, \Walter Susskind—and she has
selected two picces from ** Turandot,” which provide
ample scope for her amazing control, expression and
diction, and an exceptional opporiunity for the listener
to appreciatesto the full the true quality of her delightful
soprano voice. ‘‘ Thou Who with Ice Art Girdled ™ and
“ Oh, I Entreat Thee Fire ”” (Acts 3 and 1} are the nanes
of the two pieces Miss Hammond has recarded.

Jack Payne and his Orchestra have two good numbers
on H.M.V. BDs5877. They are good dancing tunes, one
a foxtrot called * Till Our Prayers Are Answered,” and
the other, a quick waltz, ‘ Pretty Kitty Blue Eyes,”
which is a snappy, fascinating item at the right . tempo
for the dance for which it is intended.

Joe Loss and his Orchestra—H .M.V, BD5844—have
recorded ‘‘ Together ”” in waltz time, a tune which js
featured in the film “ Since You Went Away,” and they
link 1his with ‘ My Beautiful Sarie Marais ”—a foxtrof.
In both instances the vocal is taken by Harry Kaye.
A nice record for dancing.

% Hutch ”” will please his supporters with his latest
recordings. These are on H.)M.V. BD110oo, and consist
of “ Youre So Sweet to Remember,” from the film
“Winged Victory,” and *“ \While We're So Young.”

o

Colurnbia

. FINE recording is released this month by Columbia

on one of their 12in. records—DX1182—of the

London Symphony Orchestra, conducted by Maurice

Miles, playing ‘‘The Messiah—Overture”  and the

‘* Pastoral Symphony ” from the same work by Handel.

As the former possesses a solemn grandeur of dignified

and almost majestic nature, so the latter is rich in the

pastoral theme, in which many beautiful passages occur.

The orchestra and its conductor previde us with an

exceptional rendering of these two works.

For those who are enjoying so much the Old Time
Dance Series there is No. # this month, It is, of course,
recorded by Harry Davidson -and his Orchestra, on
Columbia DX1183, and consists of * Valse Cotillon ”

#two parts). It introduces many of the old favourites,
such as * Dans Ja Nuit,” * Valse Septembre,’? * Sobrc

las olas,” * Comedie d’amour,” * Gold and Silver,” ¢ In
Southern Seas,” * Traumbild ” and many others. As
with the previons issues of this series, I strongly recom-
mend it to all, whether they are old-timers or not, as the
recording certainly offers some most pleasant light
enjoyment. r
The more one hears recordings by Rawicz and Landauer
the more one appreciates the perfect synchronisation,
balance and understanding of these two great duettists

Gramophone Records

of the piano. Tbeir latest recording brings this home in
particular, as 1t gives them {ull rein for a perfect
demonstration ot these qualities. It is * The Cornish
Rhapsody ” (Hubert Bath), which is featured in the
film “Tove Story,” and it occupies both sides of
Columbia DB2164. )

Paunla Green and her Orchestra, directed by. Peter
Akister, have two good numbers on Colimbia I'B3ogz,
in the form of ‘“ Little Star ”’ and * Soine Other Time,”
the latter being from the film “ Step Lively.” Carroll
Gibbons and the Savoy Hotel Orpheans ofier a waltz
and a foxtrot,  While We're Young** and * I’ll Remem-
ber April,” on Columbia I'B30g4. Nice orchestration
and presentation. Recommended for dancing.

Victor Silvester has two records this month, one
being with his Ballroom Orchestra, and the other with
his Strings-for Dancing assembly. The former play
*“Don’t You Know 1 Care” linked with ‘ Together
(slow foxtrot and wultz respectively), while the Strings
have recorded two quick waltzes, * Emperor Waltz ”
and ‘“ Voices of Spring.” Two very good records, the
numbers being I'23907 and FB 3906 in the order
reviewed.

Schubert’s ‘“ Sixth Symphony in C " is recorded by
Sir Thomas Beecham and the London Philharmonic
Orchestra in scven parts on four records in album (No
380), Nos. DI}6200-2 and DI3S6203, auto .coupiings
DBS6977 and DB8978-80. It is a truly remarkable
recording and Schubert lovers will be anxious to add
this recording to their collection.

Parlophone
JICHARD TAUBER rnaintains a high standard
with all his recordings, and his latest is another
example of his grtistry and the quality of his rich tenor
voice. On Parlophone RO20537 he has recorded——
with orchesira—* Beautiful Love” and “ A Kiss in
the Night,” of which I prefer the former. A good
record.

Hamry Parry and his Radio Sextet offer ** Someonc’s
in the Kitchen with Dinah ” and * In a Little Spanish
Town " on Parloplone R2962. Harry takes the vocal
in the first number. &

Geraldo and his Orchestra, on Parlophone Fz059,.
make a nice recording of ‘‘ There Goes That Song
Again ” and *“ All My To-morrows Lead Mec to Youg”
both foxtrots, presented in true Geraldo style, which
mcans that they are fine for dancing.

No. 1 Balloon Centr¢ Dance Orchestra (The Sky-
rockets) with Benny I.ee as the vocalist, play “ I'm
Making Believe ” from the film * Sweet and Low-down,”
and on the other side of the dise, * What a Difierence
a Day Made,” both foxtrots. on Parlophone.

“Tin Pan Alley Medlev, No. 66,” played, as usual,
by Ivor Moreton and Dave Kaye (on two pianos, with
string bass and drums), introduces “ No One Else will
Do,” ** All My To-morrows Lecad Me to Yon,” * The
Trolley Song,” “ Since You Went Away,” “ Who Said
Dreams Don’t Come True” and *“ Just a Little Fond
Affection.” This is quite a good assortment, and the
players concerned have a neat, distinctive style. The
record is Parlophone I'2063.

Regal
NLY one for mention this month, but it is ‘one
which should be popular among George Formby’s
fans, and that, I suppose, means very many of us, as
George bas a flair for putting a song over in a manner
which may be copied, but never equalled. His cheerful,
breezy style, plus his uke, have made him the No. 1
entertainer with the Forces. 3 -
The two numbers he has recorded on Regat M R3750
are ““Mr, Wu's in the Air Force” and ‘ Blackpool
Prom.”
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Open to Discussion

The Editot does not necessarily agree .with the opinions expressed by his cotrespondents. Ail letters must
be-accompanied by the name-and address of the sender (not necessarily for publication).

S.W. Transmissions
IR,—Here is my latest log of S.W. transmissions,
which I thought would interest readers. They were
received on a R.G.D. 5-valve mains all:waver and my
home-built o-v-2 (vm. pentode,-1st L.F. triode and
pentode output).

Europe : Vatican City is now using a medium wave-
length (222 m.), as well as its normal short-wave channels
of 50.26, 31.006, 25.55, 19.87 and 19.84 m. Power is
believed to be 50 kW. on all frequencies. English
announcements, 30.26 .m. at zo.15 B.S.T. .

Spain : Madrid has opened its new medium station
at Arganda, while the 40 kW. S.W. station has not yet
been officially opened. The M.W. TT’s wavelength is
293.5 m (1,022 ke/s) and its power is 120 kW. French
news at 7 p.nr, German at 7.15 p.m., and ‘ Special
Programme’ for English-speaking World ” at 8 p.m.
Call-sign “ Radio Nagional dc Espafia.” Radio Nagional
is also on at varidus times on 200 and 205 m. This comes
from Burgos: Valencia is now on 238 and 42.7 m. San
Sebastian i$ on 42.6'and 280 m., Barcelona is on 266 and
380 m. EAQ dppears’ te be off the air until late at
night, when it broadcasts to America. FET1 (Valladolid),
42.83 m. approx., 13.30-15.30, 18.00-19.00, 21.00-22.30
B.S.T. Radio Nagional,de Espaiia en Malaga, 42.8 m.,
14.00-16.30 and 21.00-24.00 B.S.T. Radio Falange de
Alicante (?), 37 m. band, 13.30-15.30 and 21.30-23.30
B.S.T. Spansh TX, operated by thc Press Syndicate,
believed to be at Quenturas, is on from 16.00-20.00
B.S,T. on 42.2 m. approx. All Spanish TX’s relay two
main news broadcasts at 14.30 and 21.45 B.S.T., thus
various stations call themselves, misleadingly, ** Radio
Nagional de Espafa.” All stations close down with
“j Viva Franco ! i Arriba Espafia ! ” !

Portugal : Lisbon does not broadcast in forcign
languages. Wavelengths in use are 27.17, 47.6 approx.,
and 42.75 m. in the evening. CSX broadcasts on 25.01

m. from 13.00-15.00 B.S.T.  ERA, 74.63 m., transmits

to Azores from 23.00 to 01.00.B.S.T. Emissora Nagional
on 476 and 412 m., and ERN (North Regional). 212.6 m,,
and ERC (Central Regional), 209 m., broadcast from 19.00
B.S.T. onwards.

South America : Brazil, PRLg, 16.81 ni.,, 13.00-14.00
B.S. T, in Portuguese; PRLS, 25.62 m., 19.30-2L.1§
B.S.T. (20.30-21.15 BS.T,, in English); PRL7, 30 m.
band, 21.30 B.S.T. onwards (in Spanish at 23.00-B.S.T.).

Argentina : Buenos Aires, 30 m. band., evenings
(heard at 22.45 B.S.T.); call-sign, LRX (?).

Ecuador: HCJB (Quito), 24.09 m., 29.30 programme
in English not heard recently.

Africa.: Brazzaville Radio is probably going to be
moved to France, according to * France.” Mozambique
broadcasts on 30.4 m..over a station believed to be
50 k\V., in Porfuguese and English from 19.30 to about
23.00 B.S.T. Well received in winter. There are also
other stations arranged, I :believe, in two networks.

I should like to know details of South and Central
American stations other than thosec mentioned if any
readers have some up-to-date information.—X. DOBESON
(Chichester).

Two-volt Operation from Mains

IR,—In Mr, Barnett’s letter concerning the risk ‘when
two 2-volt battery valves are connected in series
across a mains transformer heater winding, it is stated
that * there would be a.surplus current of very great
magnitude.” This is not so. There is only onc circuit
across the winding in the case mentjoned, and the current

in that circuit is, by the very teirns of fhe casg state
aréund .1 ampere.. Where could any surplis -enerent,

then, cxist ? F-r
It is true that the voltage would be rather excessive,

The ordinary domestic mains superhet wijth 4-volt
heaters takes around 4 or 5 amperes, and the heater
winding must be talculated so that the voltage at the
heaters is 4 when this.current is passing. This means
that the winding, on open circuit, would give around
4% volts, the drop to be provided for being greater with
small and skimped transformers ; 4%, however, is pretty
near on a good transformer. With a cuwrrent of .x
ampere the transformer is practically on open circuit,
and the voltage on each valve would be therefore about 2%.

It would be a pitv if learners got the idea that a, say,
5 ampere winding is' bound to pass 5 amperes when
working, whatever i connected to it.. The plan of a
‘““ bleeder ”’ winding is, of course,. quite. sound.—A. O.
Grrirrrrus (\Wrexham).

SIR,——Mr. Barnett states that if two 2 v. .1 amp.
valves are operated in series from a 4 v. 2z amp.

windjng of a transformer, there will be a surplus current

resulling in an excess voltage. This is quite wrong.
The resistance of a 2 v. .1 amp. valve is, by Ohm’s

2
Law: % =20 ohms. The current through two valves

L I

in series across a 4 v. supply is :-4O .1 amp., as before.
b

The 4 v. winding may be eapable of supplving 2-3 amps.
if required, but because the circuit only takes .1 amp,
does not mean that the rcst of the current will be forced
into the circuit, as P. W. Barnett implies. If only .1
amp. is taken by the‘circuit therc will be less current
taken from the mains. There will not be a surplus
current nor an excess voltage. Anyone who has studied
the articles in Practical. WIrReELEsS oy Transformer
Construction should kuow that the only difference
between a 4 v. 2 alup. windingand a 4 v. .1 amp. winding
is in the thickness of the wire with which the 4 v
secondary is wound.—RansomE C. L, BAxkEr (Alitcham)’

Polish Station
IR,—With reference to F. Armstrong’s lettet in vour
April issue regarding the Polish broadcasting
station Bashavanta (?), it operates on 39.05 and 57.37 m.
from 18.55-19.00 hrs. G.M.T. in English. The programme
is directed to the British Isles.

I have also heard thee* Voice of the Italian Social
Republic ” broadcasting on 35.3 m. from 18.20 to 18.45
hrs. G.M.T. This gives a German-controlled news
bulletin with a nwsical background.

“ Hullo Romo,” in the 49 mi. band, calls varioys stations
such as * Jojo 4 and “ Lulu 57 and 73" with code
messages or records. I have heard it between 15.30 hrs
and 16.30 hrs. G.M.T.

The first two stations were heard at fair loudspeaker
strength, while * Hullo Romo " was exgeptionally loud
and clear.—K. S. Davies (Holywell).

Short-wave Experiences

IR,—May I add a few words of praise and appreciation
of Pracrical WIRELESs for all the help it is giving
to short-wave fans, and also to you for your exccllent
“ Short Wave Manual.” I built the simple one-valver
as described in Chapter 21 and have had splendid
results, used as I desired for 'phones or as an adaptor

for loudspcaker reception, on my,straight three set.’

I have had cxcellent reception on ’phones and loud-
speaker of the following stations : Radio de National,
Rio de Janeiro, the American WNRA, WBOS, WNRI,
"WRUL, the B.B.C. short-wave transmissions, the
African Continent stations of National Belge ILeopold-
ville, Radio Brazzaville, Algiers and Cairo, Moscow,
‘Lublin, Stockholm, Berne, Switzerland, German, French,

(Continnied on page 260) '
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GALPINS,

ELECTRICAL STORES

“ FAIRVIEW,"”
LONDON RD., WROTHAM, KENT.

TERMS : Cash with Order. No. .0.D.
Al prices include carriage or postage.

ELECTRIC LIGHT CHECK METERS,
first-class condition, electrically, guaran-
teed, for A.C. mains, 200/250 volts 50 cy.
1 phase 5 amp. load, 12/6 each.

SOLID BRASS LAMPS (wing type), one-
hole mounting, . fitted double contact,
5.B.C. holder, and 12 volt bulb, 4/-.

ROTARY CONVERTER, inX t 40 volts
DL, output 75v., 75 m/A, A.C., also
would make good 50v. motor or would
generate. £2.

AUTO TRANSFORMERS. Step up or
down, tapped 0-110-200-220-240; 1,000
watts. £5.

POWER TRANSFORMER, ikW, double
wound, 400 volts and 220 volts to 110
voits, 50 cycle, single phase. Price £20.

AUTO TRANSFORMER, step up or step
down 500 watts, tapped 0-110-200-220-24¢)
volts. £3 10s.

1 WATT WIRE END RESISTANCES, new
and wnused, price per doz:, 5/-, our
assortwent.

MOVING-COIL AMPMETER by fanious
muker, 2in. dia., flush mounting, reading
0-10 amps., 1.S.D., 20 m/A. Price 27/6.

AMPLIFIER COMPONENTS from dis-
mantled American 10 and 20 watt am-
pHﬂars, all metal cases and compound
tifled.

INPUT TRANSFORMERS, ratio 12 to 1,
centre tapped, ]_\rice 15/-.

P.P. OUTPUT TRANSFORMER, ratio 6.2
to 1, centre tapped. Price 10/-.

POWER TRANSFORMER, pri. 95/100 v.,
sec. 260-0-260 at 80 m/A, also 5 v. at 3A.
Price 12/6.

CABINET LOUDSPEAKER, for extension
ouly, 5 watt output, 8in, dia. cone, high
quality, size of cahinet 16x 14 x 81 x lin.
thick, cabinet slightly marked at top.
Price £3.

SMALL M.L. ROTARY CONVERTER, in
cast alli. case, size 14x4} x4lin., per-
manent magnet fields, converfers need
attention, nat guaranteed. 30/-.

POWER TRANSFORMER suitahle for
are welding, input 230 v., 50 cycle 1.P.H,
output 50 volts at 200 amps., price £17;
another 150 amps., £15; another 100
amps. £12.

TRANSFORMER for rewinding only,
approx. 2 KkW,, weight complete with
elamps 45 1bs. Price 30/-.

DYNAMO, slow speed, only 500 r.p.m.,
output 25 v. 10 amps. shunt wound,
adjustable brush gear, ball-bearing, condi-
tion as new, weight 60 Ibs., a real high-
grade joh. Price £7 10s.

50-VOLT MOTOR, D.C. input 4 amps.,
3 h.p., ball:beariiig, double-ended shaft
liu. dia., slow speed ouly 500 r.p.m.,
shunt wound, condition as new, also make
good stow-speed generator. Price 45/-.
METAL RECTIFIER, large size, oufput
50 v. 1 amp. Price 35/-.

50-VOLT D.C. MOTOR, shunt - wound,
hall-hearing, 4 h.p., speed 900 r.pm., in
new condition, make good generator.
Price £7.

MOVING COIT. AND M.I. METERS,

FOR KULL DETAILS OF ABOVE AND |

OTHER GOODS, SEND FOR LIST, 21d.
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METERS

WE ALWAYS CARRY LARGE
STOCKS OF METERS FROM MICRO-
AMPS TO AMPS, VOLTMETERS
A.C. AND D.C., ETC. SOME OF
THESE CAN ONLY BE SUPPLIED
FOR PRIORITY PURPOSES, BUT
IN ADDITION WE OFTEN HAVE
INTERESTING 'NEW AND GUAR-
ANTEED SURPLUS MATERIAL. AS
EXAMPLE :

Howard Butler O3 milliameters, flush
mounting, square face, 2}in. by 2fin.,
panel hole, 2 9/16in, diameter. Movements
are shunted, fundamentals vary betwgeh
800 and 1,200 microamps. EACH £1216

SLOW-MOTION DRIVE

Epicyclic drive, single ratio type, reduction
6/1. A useful component with flange for
panel mounting. EACH 219

INDICATOR SCALES

Control indicators to cover receiver,

amplifier and oscillograph requirements.

Circular white ivorine scales, | jin. diameter,

#in. centre hole for volume controls, etc.

Calibration and marking in black. Avail-
able markings :

Volume Tone Freq. Coarse
Mic. Gain  Gram. Yolume Focus

R.F. Gain Brifliance Hor. Gain
I.F. Gain Ver. Shift Freq. Fine
Hor. Shift ~ Ver. Gain Sync.

Bass Treble ““Unmarked”’

SCALES—EACH éd.
BLACK POINTER KNOBS TO MATCH—
EACH 6d.

RELAYS

Designed for valve anode operation. D.C.
resistance [5,000 ohms. Rated operating
conditions, 75 volts'5 mA. Lowest positive
operation, 45 volts 3 mA.
Contacts make and break 5 amps.
Suitable for carrier control relays, morse
recorders, etc. EACH 12/6

{EVERYTHING FOR RADIO

| WEBB’S RADIO, |4, Soho St., Oxford

St., London,W.I. Telephone, Gerrard 2089
Note our revised SHOP HOURS :—

10 a.m. to 4 p.m. Sats., 10 a.m,
to 12 noon.

—ELECTRADIX=

RELAYS. Teléphone type No. 6, 2-coil
polarised, S.P.C.O., 6 voits, 25 m.a., 325
ohms, 8/6. 'No. I|A, S.P. on-off, 2 volts
40 m.a,, 5/~. Relay movements [,000 ohms,
less blade and contact, 2/6.

24,_ only for a pair of P.M. MOVING
COIL HEADPHONES, less
headband. This is one of the finest Elecs
tradix Bargains ever offered. The 45 ohm,
Lin. coil is energised by the famous ALN{
magnet. These units can be wused as
miniature speech mikes, or as a smalt
loudspeaker if matching transformer is
used. Each unit is in bakelite case with
3in. front flange. Per pair 24/-, or 12/6 each.

MOTOR GENERATORS
(Smail D.C) by E.D.C. and others,

For use with Receivers to take the place

of H.T. Batteries. Drives off 2 volt
accumulator and gives 230 volts D.C.
30 m.a. output. Originally made for
Government Radios. Two commutators,
ball bearings, laminated field, insulated
brush gear, covered armature windings.
A splendid job. in news 75
condition. /"
DEAF AIDS, s.h., sets for reconditioning,
by first-class makers, less battery and cord
mike and receiver perfect, 45/-. Valve
Deaf Aid, Marconi Octophone, 2v., complete
in leather case, less batteries. List £24.
Sale £5.
MAGNETS. Midget ALN| perm steel disc
magnets, §in. dia, with centre hole 3/16th in.
dia., of tremendous magnetic force ; un-
limited uses, 36 each. Horse-shoe perma-
nent-steel magnets, various sizes from 3/-
each.
G.P.O. Electro-Magnetic Counters to
10,000, 500 ohm coil, working voltage
25-50 volts D.C., 516.
METAL RECTIFIERS for meters, etc. ;
5 and 10 m.a., fuil wave, 816.
MOTORS. |isth H.P. D.C. Motors,
enclosed, silent, 220 to 250 volts, 1,500 revs.,
double end din. shaft. First grade make,
Guaranteed, |i5th H.P. £3 [0s. each. Afl
carriage paid England and Wales.
MOTORS, A.C.
motors for 200/250
volt mains, new,
1,425 revs.,, en-
closed type, 3 H.P,
and 3 H.P. Quick
delivery from
d limited stock.
SUNDRIES. H.M.V. Resistors, ' glass
cased, wire ends, 3 wartt, .0l, 025, .05, t/-
per set of 3 or 2/6 per doz. Multiple
Connection Strips of soldering tags,
telephone type, moulded mounting, 2/6.
G.P.O. Plugs, 2/- each. Mentor Battery
Indicators, thermal type signal light, 23in.
dial, flush panel, 6 volt and 12 volt, 5,
Please include postage for mail orders.

ELECTRADIX RADIOS

214, Queenstown Road, Battersea,
London, S.W.8

Telephone MACaulay 2|59=====
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Ttalian and Spapish stations. I have also heard 'the
National Congress Radio in the 31 m. band but have
heard no dectails given. The new Canadian station
CHTA, 19.71 m., was very loud and clear during midday,
Sunday, February 18th. My first short-waver was built
in 1939, but this one-valver is the ideal set for any new-
comer to short wave.

My aerial is a loft one about 30ft. in length.

My thanks to you, sir, for your hucid and helpful
manuals and PracticaL WIRELESS, which [ look forward
to cvery month.—A. W. JamEs (\Wokingham).

Radio Shonan

1R,—In veur issue of February, 1945, a correspondent,
»J F. B. Bennett, Walthamstow, makes reference to
< Radio Shonan’ on the 31 m. band, giving news in
English and presumably a Jap station. It may intcrest
him to know that after the Malayan Campaign the Japs
announced that Singapore would be- rc-christened
““ Shonan City.”~~THoMAS MoraN ([celand).

Testing Gramophone Motor Speed

SIR,—‘.\[ay 1 point out that there is a slight fault in

Mr. Binstead’s remarks in the February issue of
PracTicaL WIRELEsSS. Whilst his answer of 76.923
holes is correct, his method of obtaining it is at fault.
A light connected to a 50 ¢fs supply will flash at 100
times a second not 50, i.e. the light comes on when
the voltage approaches the peak in cither direction.

Thercfore, if a turntable is required to give 78 r.p.m. -

it will do 13/1,000 turns per flash, giving r -hole per
flash—76.923 holes.—M. E. Wnarron (Catford).

The Home Service Engineer

IR,—\With reference to Doug. Steward’s letter in
the January issue of your paper.. Having read
letters in other publications from members of the radio
trade I should like to second most of what he sayvs.
1 suppose I come under the category of a rogue as
classified by those resentful professional servicemen,
for I amn only an ‘amateur ” who helps people out.
Out here in the liberated countries the follc of the
villages and on the farms find it next to impossible to
have their sets repaired. During our periods of rest
out of the line several times I have reserviced someone’s
receiver (often the receiver had been buried: under
the floorboards during the occupation), and there was
no need to charge money for the job, the expressions
on the people’s faces when music or speech camc forth
from the speaker was ample reward. I wonder if the
people concerned would call me a rogue ? Or the service-
men of these countries for that matter?

Being only one of many ‘‘ amatenr” servicemen
out herc I sliould like to conclude by saving: ** Good
tuck, *fellow rogues,” keep up the good work.”—CrpL.,
RovaL ArMoURED Corps (B.L.A.).

IR,—Re Amold Levy’s answer to Mr. Firth’s

December letter referring to service radio mechanics.

As one; [ would like to make it quite clear that if, as

Mr. Levy suggests, Mr. Firth is in the Navy he is not

on active duty or how could he earn 1s. 6d. per hour
privately, certainly not from his mess-mates !

I agree entirely with Mr. Levy’s answer, and consider
it quite adequate, but would like to add, dor Mr. Firth’s
benefit, that servicing sets in the teeth of an Arctic gale,
without as much as a bench, let alone the instruments
mentioned, on the open deck of a destroyer doing
between 20-30 knots is vastly different from what he
imagines. This, after a hurried course, and no chance
of refreshers, usually wet through and invariably hungry.
I suggest, therefore, that if Mr. Firth is dissatisfied with
his 18. 6d. per hour he “ smacks in and sces somebody
for a transfer.——N. Backuoust (Hatifax).

IR,—The letters in PracTIcAL \VIRELESS relating to
Service Engineers interests me a great deal.

Up to the outbreak of war I was employed in the
radio retail trade for eight years, and although at present
fully employed on war work, I manage to find a little
time to Leep my knowledge up to:date by studs and
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the servicing of a {cw receivers. It is no use registering
service engineers, while still allowing so-called established
firms to rob the public, using flash shop fronts and high-
pressure salesmanship as their bait. Believe me, I have
had sets in for repair after these rogues have handled
them, and presented their owners with a bill for parts
and repairs which were carried out in a shocking manner:
There will never be any better position uatil the makers
of radio appoint their agents by their merit, and not by
volume of sales. Please carry on the good work in the
interests of all. b i

I hope that PracticaL WiRELESS will continue to
publish articles for the service engineer, giving him as
much technieal knowledge and service data as possible.
—J. Rowson .(Leicestet).

Stations Received

IR,—I have recently modified my RX and added an
untuned H.F. stage. Recently I have received
verification of reports sent last year. I quote extracts
from them. HV] on 50.25 m. gives news in English at
19.15 hrs. Also, on Tuesday at 15.00 hrs. on
19.17 m. HC]JB transmits a religious programme on
24.00 m. from 19.30 hrs. to 20.15 hrs. The Forces
Broadcasting Service fromn Cairo broadcasts a programine
of swing talks and news Dbetween 19.00 hrs. and
20.30 hrs. G.M.T. over JCIC on 41.55 m. WLWER-1
relavs the B.B.C. Eastern Service between 14.15 hrs.
and 15.00 hrs. on 30.#5 m. All times are Greenwich
mean time.—B. HAYES (Bucks). .

Short-wave Log
IR,—Perhaps my fellow readers would be interested
Iin the following extracts from my short-wave log
book :

America, 16 m. band.—WLWO, WRCA, WRUW,
WCDA, WLWL, WCBN, WXNRA. 19 m. band.—
WGEQO, WNBI, WRUIL, WCBX, WKLJ, :WO0OC,
WBOS. 23 m! band.—WCRB, WKRD, WNRI. 25 m.

band —WGEA, WRUL, WRCA, WBOS, WCBX,
WLWO, WOOW, WCRC, WOOC. 31 m. band—
WGEA, WLWO, WRUW, WKLJ, WOOC; also

WKO 18 m., WARX 20 m., WWV on exactly 20 m.,
and ADS., 8.188 mc/s.

Australia.—VLI3, Sydney, 19.58 m.; VLCz, Mel-
bourne, 30.99 m.; VLC6, Melbourne, 37.2 m.; VLG,
31.32 m. i
" Other stations include PRLS8, 25.6 1n. ; ILaurenco
Marques, 30 m.; Tokyo, 76, 19, 31 m. bands; Batavia,
16.6 . ; Singapore, 31 m.; Delhi, 25, 31 m. bands;
Leopoldville, 16.88 m.., 19.33 m., 25, 31 m. ; Brazzaville,
25.06 m., 31 m.; Cairo, 50, 24 m. bands; XGOY,
3%, 19 1. bands.

Prior to September, 1939, I received rqo amateur
TX’s on telephony in 20 and 40 m. bands, all calls
identified.

‘The receiver, up to a few months ago, was a straight
o-v-1, using triodes. Chassis and panel is of sheet zinc.
Transformer coupling 'was used. Wishing for more
power, 1 fitted a KTz pentode in the output. This
improved matters, but I still hadn’t the * punch ” that
I desired, so an R.C.C. stage was inserted between the
detector and output, and then evervthing was fine, no
instability Leing present. This is due to having fitted a
“Raymart ” tapped grid resistor across the filament of
the detector—a thing 1 do in all my short-wavers, as
it’s a certain cure for * ploppy ”’ reaction. I have built
a H.F. unit now, to stand alongside the * big’ set.
This is very useful down to about 24 m. The valve
being an ‘““ Osram ” Z21. This is on a .chassis, too.
Owing-to a shortage of zinc I had to use the perforated
kind, but this is quite O.K. when wooden runners are
used—for small chassis, of course. All reception is now
on the loudspeaker.” The aerial is aninverted “ L, 66ft.
long, 33ft. top, about 3oft. high at lead-in, 20ft. at tht
far end; points east.,

One or two words of praise. Please keep to vour
present size. after the war. I have made an annual
subscription this last two or three years as they are
so handy for binding. Also, what about an up-to-date

-
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It’s nearly three years since you last
printed one. And, lastly, I should like to see a regular
report on S.\V. conditions as in pre-war days, but, of
course, I understand the dlﬂicm.tles ~—HERBERT BI\OOKES
(Handsworth)

Simple 2-valve Results

IR ——\Vhllst spending a week’s leave at rome in Ports-
mouth I decided to build up'a simple 2-valve
battery shortA\vaver. Amongst stations logged between
January . 24th and 26th were: VLG (Melbourne,
Australia), on 31.32 m.; VLC6, on 31.2 m., broadcasting
news in lnglish between 15.00 and 15.30, and news from
home (Australia) to serving Australians between 15.35
and 15.45, closing down thereafter. have logged
those stations for the third consecutive day at 'phones-

on-table 'strength. Other stations logged includecd
WOOC, 19.1 m.; WNRI, 23 m. band; WRUL, 25
m. band; WCBN 26.9 m.

Three others which did not give call-signs were:
Delhi, India, Berne, Switzerland, and Radio Moscow,
on 41 m. band.

My set, as 1 have said, is very simple, and I employed
a soft. mdoor aerial. —R R. ELriN (Portsmouth)

Coil-winders

IR,—I note your answer re coil-winders in a recent
issue, and ain prompted to drop you this note
concerning onc of these in ** Wireless Coils, Cholkes and
Transtormers.” A friend of mine and myself have
during these difficult war vears, wound sowe ten or so
tlansﬁ)rmus for special jobs, the most recent being
one for an oscilloscope, having no fewer than 22 ends

Now, in our experience, if the former being wound is
parallel with the feed spool, and the wire reasonably
robust, sav, between 26 and 32 s.w.g., the turns will be
self-locating and lie side by side.

But as one rises to the finerr gauges tlic wire is inclined
cither to rim wide or back, and pile.

Much ha% been made of geared winders in PracricaL
WireLESS, but it is not, in my opinion, as important as
this ]ayinv down the turns side by side, as, when using
40 s.w.g., the eye-strain is considcrable

In the coil book, it is claimed for onc type that it.
will solve the above problemn ; however, having studied
this design, we don’t sce how, as the feed device, on it
screwed rod will always txavel the same distance for
the same revolutio-ls, and how could this possibly
accommodate such ditferent wires as 36 and 42 s.w.g.
with vastly different turas per inch ?

Finallv, let me congratulate you on the rising standar d
of PR-\CTIC-\L WIRELESS, since going on the small size,
most issues have been magniﬁccnt, and the rest not
far behind.—P. Burcess (Paisley).

Stations ldentified :

IR,—I would like to_reply to a few of the letters

in a recent issue. First, J. H. Ealey.

T heard to-day {r5th) at 14.56 G.)\.T.,on 19-20 metres,
1IFCA testing with Brentwood, N.Y., and this may be
the station hc requires mfor.natlou about.

Secondly, the Italian transmitter is very probably
“ The Voice of the Italian Social Republic,”” 35 metr es
which broadcasts every evening at 17.30to 17.55 G. ).

I think J. N. Brunt has got his call-sign a little m-
correct.  Moscow broadeasts in English on 19.8 3 metres,
19.7 meties and 19.05 metres at various times, and the
National Broadcasting Company of Aerica, Radio
. City, New Yorl, has various stations in the 19 metre

- band, but I don’t think he heard Rddlo City, Moscow,

Recentlv 1 built an H.F. pen &-v-o receiver which
works very well. T have not spent much time with it
as yet, but have received so far: Newspaper war
conespondcnt% broadcasting to their newspapers from
Lublin, Poland ; The Voice of Free India ; Leopoldville,
Belgian Congo, 31 metre band; anm\'ille, Iar,
French Equatorial Africa, 25.06 ‘metre band ; Reich-
rundfunk, calling American Expeditionary I‘orces
WIP and W]JQ, SHAEF, Paris, speaking to Press
Wireless, New York, 1. B.C. and N. B.C., sign off, at ~
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20.33 G.M.1.; TAP, Ankara, Turkey, replym” to
correspondents in a programme called Post-Bag, 31.7
metres, sign ofi 20.30 G.M.T. (this programme is raciated
every Sunday) ; IFCA testing with Brentwood ; Algiers,
19 nmietre band ; ** Hello Tojo ™ station ;: Reichrundfunk
Service for India; PRLS, Rio de Janicro, Draczil,
25.61 metres I11.715 mcfs, transmits cvery evening at
19.30 G.).T., excepting Sunday. 1 have not mentioned
local stations and the usual American broadcasts.
1 hope this may help your readers.—M. Bamrorp
(Macclesticld).

o Operation from Mains

SlR,-——Surcly your correspondent Mr. . V. Barnett

f St. Albans. is exaggeraling when he says that a
trausformer, designed to supply . volts.at 2-3 amps,,
will give 6 volts when under a load of o.1 amps.

By his repnark .that there would be a surplus current
of great magnitude, it would seein that Mr. Barnett
is under the impression that amps are ** pumped out-”’
of a transforiver, whereas the stated current is only a
maximun vating. Admittedly, the volts under the lower
load would be greater, because there would not be such
a large voltage drop in the secondary winding.

Taking the output of the transfornier to be 4 voils
under a load of 3 amps., aud the resistance of thé winding
to be 0.2 ohis, the volts off load will be 4 v. + (0.2X% 3)
==4.6 volts, and the valts with a load of o. 1 amips. will
be 4.6—(0.2 0.1)-= .58 v. Thug, if two volves
were conuected in serics across the \\m(lm cach would
receive 2.29 v. which is just under 13 per ccut. overload,

Your correspondent - F.  Armstrong,. of Chcshire.
requiring information regarding ‘* Polish Radio Bing,”
is probably refesring to Lubl'u Radio, whicli operates
on the 49 metre band. This station plays i tune on a
muswﬂl box for an interval signal and anmounces itsclf

“ Radio Lublin,” thc Polish pronunciation of whics
sounds something like ** Radio Bing.”—]J. I'. Ripcwal
(Edgware).

Too Much Jazz and Créoning
IR,— T do not think Thermion and his supporter
Mr. K. T. Hardman of Birkenhead, realise that the
B.B.C. goes to great pains to discover exactly what
its public wants in the way of entertainment, and
takes greal care to arrange its programnes aceordingly.

Surely if a certain proportion of the listening public
enjovs dance music and crooning, then it descryes to
have a proportional amount of these items on the
B.B.C.s progrimme.

‘Thermion’s criticism of the Brains Trust seems to be
entirely- unjustified so far as the majority of wireless
subscribers is concerned. Surely this is proved by the
fact that the Brains Trust has been on the air Tor several

‘cars.
4 Thermion should not judge the rest of the public by
his own tastes. 1f he does not like dance music, why
doesi’t he switch off 7 He is not compelled to listen
to any programime. 1f he requires alternative entertain-
ment then there arc many other EKuropean . stdtions to
which he is completely- free to listen.

So long as any portion of the public coatinues to
appreciate dance usic, then the B.B.C. will continue
to provide it, and Theum- u-will' gain nothing by con-
stautly 1epcate(l eriticism.—C. G. \WiLLiANS (Sidcup)s

{The complaint is-thal dance inusic of the madern type
appcala lo, the lowest tasics, and hallmarks the lowest [ype
of musi¢ ;-also that there s too much of il.  Who says ihat
the p:[blw wants dance music ?  The clague ?—EDp.]

Television Practice

S[R— In vour article on Television Iractice—page

158, March, 1045, issue—vou sayv that Fig. 11
shows the saw-tooth waveforni - produced across a
condenser.

You state,- quite correctly, that the build-up is
exponential, but the curve as it stands does not show
this ; it is, in fact, printed upside-down. Hoping this does
not cauge vou too much inconvenience. :

I should like 10 take this opportunity of expressing
my appreciation of your paper, and 1 hope it will
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eontinue . in its present size in post-war years.—
E. Hamymoxps (Yatesbury).

A Log from Egypt
IR,—Having constructed an o-v-2 during my stay
in Egypt, I thought it may be of some interest to
readers to compare legs obtainable here to those in
England.

The receiver took me 12 months to construct owing
to the acute shortage of comporncnts in Cairo. I would
welcome correspondence from any other short-wave
enthysiast. Here is my log (earphones) : 4

WCBX, 19.65 m.; WLWK, 19.67; WBOS, 19.72;
WOOC, 19.75 ; WGEA, 19.57 ; WNBI, 19.75; \WWRCA,
25, WRUL, 16.9; WCRC, 25.36; WCBN,; 26.9;
WOOW, 25.3; WLWR, 30; WLWO, 31.28; PRLS,
25.6; WJQ, 30; MCQ3, 30; GFN7 (morse); JLG4
(Tokvo), 19.86; JLG4 (Ceylon), 19.07; TAP (Ankara),

31; TAP (Shonan), 31.25; 2NR (Aden), 25; VLCo
{Sydney), 31.2; VLC6 (Moscow), 41.61; JCJC {Cairo)
41 ; JCJC (Bagdad), 42 ; Lourengo Marques (S. Africa),

N

Belgian sailors, learning morse, at an English naval
training depot.

30; VICz (Australia), 30.99; Radio Levant (Syria),
37.34; CHTA (Canadaﬁ,-xg.n ; Khartoum, 20 ; Italian
Socialist Republic, 35, anti-British ; New Delhi, 25.62;
Free India, 26.16.

May I add that I like your magazine very much for the
way it encourages friendship and correspondence
between others interested in the same hobby.—LEsLIE
G.-Crark (Lancaster).

A Short-wave Log
IR,—I have rather an interesting (:[ Lope) log here for
vou and possibly of interest to old B.L.D.L.C
enthusiasts,
Also a few odd

members and the few remaining S/W
whether pre-war ‘ hams’ or not.
constructional items of interest. |

At the moment I am home &n leave and have rigged
up a half A on 20 m. donblét.due N.S.—16ft. 2in.
long on each half, giving 32ft. 4in’with a 72 ohm twin
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feed in for expefiment on ‘the reflector effect, using
one as an inverted L aerial and the other down to earth
and vice versa,-also capable of Leing connected in the
usual twin lead direct to RX manner via D.P.D.T.
switching.

So far it has worked wonders as compared to the

_three-vear-old 4o ft. long by 4sft. high inverted L N.S. I

used previously on the same RX—* Trophy 6 plus
Presclector.” Possibly the improvement is due o better
installation,
better insulation, etc., than before, but nevertheless I
am confident that the doublet is ‘‘ the gen >’ for conditions
here on the RX in use primarily. I have also an Ultra 4
battery all-wave on an aerial due E.W. window, 12ft. 4in.
long—T1ft. rin. tapped off centre lead in and the ‘‘ house
set” downstairs—Bush 6v. AW A.C. on 3oft. long
N.S. hy 4oft. high inverted L.

1 am using mains electrical cable * spacers ’—pozce-
lain, about 6in. long, with outside holes 4in. apart as
spacers for twin féeders on this doublet and in spite of
their Weight they certainly serve the purpose well.—
E. M. Bexsow (Rotherham).

A Battery_ Defect

IR,—I was recently asked to overhaul a Dbattery
receiver which was very heavy on T. batteries,
a 13/7 battery only lasting a matter of four or five weeks.

1 purchased a new battery and fitted same according
to the set manufacturers’ instructions. Distortion was
severe and so was the current consumption (24 mA).
Increasing the bias only increased the reading. On
further investigation I found that the G.B3. tappings on
this battery werc positive with respect to H.T.=, not
negative, as required. This battery was marked as
follows : — 1}, 3, 4%, 6, 7}, 9, 10%, 12, and the usual
higher voltage tappings. These batteries are being sold
as H.T. 4 Grid Bias in one. )

As a total of 9 volts G.B. was required, I had to put
HT— in gv., G.B.— 3v. inthe 6 volt tapping and
G.B.— gv. in the — socket.

The battery in question was a popular 126v. type.
Since finding this particular set I’ve made inquiri€s
and found that this fault is not an isolated case.
Perhaps in the interests of your readers you will briug
this to their notice.—N. L. CowEtLs (Cheshunt).

All-wave 5

IR,—Looking through the March issuc, I notice that

in the * All-Wave 5§’ circuit there is no provision

for switching off the H.T. to the various alternative

valve combinations. [t is very risky to the life of the

valve to leave H.T. on the anode while the L.T.is
disconnected.—S. B. (St. Albans).

LIBRARY OF STANDARD WORKS

By F. ). CAMM

REFRESHER COURSE IN MATHEMATICS 8/6, by ppst 8/~

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

SCREW THREAD MANUAL 6/-, or 6/6 by post.

SCREW THREAD TABLES {Vest Pocket Book) 5/=-, by post 5/3,

GEARS AND GEAR CUTTING 6/-, by post 6/6.

NEWNES’ ENGINEER’S MANUAL 10/6, by post 11/

RADIO TRAINING MANUAL 6/-, by post 6/6.

EVERYMAN’S WIRELESS BOOK 6/-, by post 6/6.

WORKSHOP CALCULATIONS, TABLES & FORMULZE 6/-, by post 6/6.

NEWNES’ SHORT-WAVE MANUAL 6/-, by post 8/6.

WIRELESS TRANSMISSION 6/~, by post 6/6.

DICTIONARY OF METALS AND ALLOYS 10/6, by post 11/~

THE SUPERHET MANUAL 6/-, by post 6/6.

PRACTICAL MECHANICS HANDBOOK 12/6, by post 13/~

RADIO ENGINEERS’ VEST POCKET BOOK, 3/6, by post 3/9.

WIRE AND WIRE GAUGES (Vest Pocket Book) 3/6, by post 5/9. -

NEWNES’* ENGINEERS’ POCKET BOOK 10/6, by post 11/-.

MATHEMATICAL TABLES & FORMULZXE (Vest Pocket Book) 3/6,
by post 3/9.

Al oblatnable from or through Newsagenis or from (eorge Newnes Lid.»
Tower House, Sonthampion Sireel, Strand, W.C.2.

fpe—

1 e 0

screened connections and considerably .

-
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CLASSIFIED ADYERTISEMENTS

LITERATURE, MAPS, etc.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen experimenters to apply
for membership.- Current 1ssue ‘*R.8.G.B.
Bulletin " and details, 1/- b

AMATEUR RADIO H A\NDBOOK (300
pages), paper cover, 4/- ; cloth, 6/6. Radio
Handbook Supplement (140 pages), paper
cover, 2/9; cloth, S.G.B.. 28-30,
Little Russell Strest. London W.C.1.
‘WEBB'S Radio Map of the World, Locates

any station heard. Size 40m by 4.6,
post 6d. On linen, 10[6- Gd.—Webb'
Radio, 14, Soho l:reet London w.1
GERrard 2089,

MORSE & S.W. EQUIPMENT

MORSE Practice Equipment for class-room
or individual tuition. Keys. audio oscilla-

“tors for both battery or main operation.—

Wehbb’s Radio, 14, Soho Street, London, W.1.
Phone : -Gerrard 2089.

% " Short-wave Receivers,
for over ten years.
model now available.
components, accessories,
structions now 19/3. postage 9d.
assembled in one hour.

Famous
Improved. one-valve

catalogue.—A. L. Bacchus. 109 “Hartington {

Road. London, S.W.B
RECEIVERS & COMPONENTS

RADIO and_Electrical Engineers’ ex.
Government Side Cutbers 22/6 & doz. H
long nosed insulated pliers, 22/6 . doz.
42)- doz. prs. Carriage paid. Guaranteed
brand new Mains ’I‘xansformers 4v. or 6v.
Heaters, 80 ma., 28/6 : 120 ma., 37/6. Muwlti
Qutput Transformers, standard  size. 6/6.
Carriage paid orders £5. S.A.E. for list
Radio-Spares.—A.D.S. Co., 261 3-5, Lichfield
Road, Aston. Birmingham. 6.

SALLE, 42 W.M.. very clean, also 17 P.W.
What offers 2 Also Colvern Ferrocart
Unit G1. G2. G8. Polar 3-gang cond. with
S.M. Dial for above, 1ot £2. 27 sec. hand
mains valves, all boxed, lot, £3. Ferrantl
Trans. OPMI6C, 14’8 OPM5, 15/-;
OPMI5C. 17 6 : 12/6 ; Varley B,
input, 16i-; Chokes Ferranti, 15/-
B3,10- : Pyechoke, 9/-.—15, Beam Stleet
Nantwich. Cheshire.
“ MIGHTY ATOM.” Wonder Radio.
Wide - choice programmes at full speaker
strength. Ready drilled metal chassis,
all parts and valves, B5/- (Speaker with
transformer extra). Simplicity itself.
Chassis 6in. x 4in. Hundreds built b
Forces. Automatic bias. Any H.T.
battery can be used. Accumulator or
cycle lamp battery for L.T. supply. Com-
?act unlr, enabling set to be run entirely
A.C. mains, available shortly. FEall
instructions 1/6, post free.—Cussins nght
Ltd,, Dept. W.P.. King’s Square, York.

COTTON-COVERED copper instrument
w1re ilb. reels. 18, 20, 24 ga uges, 1r6
auges. 19 ; 30,325., 2/-; MAg.. 2/3
Sllk overed dltto 2 oz, reels, 24, 26 ZBg,
1.6 : 30.32, 34 1/9; 42¢g.. 2-:168
double silk, llb 5’ B.A. thread screws,
gne gross useful sizes. 2/6 ; ditto, nuts,
2.6 gross. Assorted gross screws and nuts,
2¢8. Dm:o. brass washers, 1/6 gross; fibre
washers. 1,6 gr, . assorted solder tags,
2/- gr. ; assorted small eyelets and rivets,
13 gr. Rubber-covered stranded copper
wire, 1d. yard ; heavier quality, 1id. yd.
very heavy quality. 2id. vd.; ideal for
aerials. earths, etc. ’I‘mned copper connect-
ing wire, 20ft. coil. 8d. ditto, rubber-
covered. 10ft., 6d. Finest quality push-back
wire, 12 yards, 2,3. Single cotton- coveted
tinned copper wire. 25 g., 12 yards. 9.
50 yds.. 3/-. Twin bell wire, 12 yds., 1 9
heavier quality. 12 yds., 2/3. Flat rubber-
covered ditto, 3d. yard. Twin flat braided
electric cable, 6. yard. Wood’s metal stick,
2lin. by #n.. 1/-. Sensitive permanent
detectors, Tellurium-Zincite combination,
complete on base. guaranteed efficlent,
26 . reliable crystal with silver cats-
whisker, 6d. Reconditioned headphones,
complete. 4.000 ohms. 12/6. All postage
extra.—Post Radlo Supplies, 33, Bourne
Gardens, London, E.4.
1/- offered for copies of * Practical Wire-
less " after use each month by subscriber.
—J. Sweeney, Standish House, Stonehouse,
Gloucester
GILASSTS made to order—average charge,
6-.  Estimates given.~Jas. Cheyne,
Dudleyv Gardens. Leith.
< PRACTICATL \VIR CLESS
May 6th, 1939.—R. Must:
Road, Woodham, Weybrxdve surrey,

wanted.

47. King’s
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COULPHONE RADIO

NEW GOODS ONLY

Orders over 5/- post and pacKking free.
Tiungsram and B.V.A. Valves. Over
"2,000 in stock. List prices.
Bias Condensers, 25mfd. 50v.
Mains Tranfs., v.-0-350v. 3
4v. 6a., 4v. 2la., or 6, 3v3a 5v2a.28/6
Transf. Bobbins. as above 6
P.)M, Speakers, less trans{ 5m 21/6
8in.. 24/-; 10in, 85/-;

trans., 0in.

8in., 30/-; I

8in. VLI, 2,000 ohm. field pen. trsf. 35/—
Power-Pen, Output 'l‘umsl'.,dOmA 6
Rola Push Pull Universal - 15/6
Parvafeed I.F. Transfs. 4 : 1 . 6/6
Push Pull Quality L.F. Trans. 29/6
S-way Cable, 1/- yd. ; 1in. knobs, 9d
Mains Dropper Resistors, 800 ohm:
2 adj. taps, 3 amp, with ﬂxmg feet 5[6
Push-back Wire, 50ft., 8/~ ; 100f
Carbon Resistors, ¢ w.,

6d. ; 1 w.

9d, Standard valves 5042, to 5 meg.
] Resin Cored Solder .4/- 1b.
Tirmed Copper \Wire, ¥ lb 23
| | Siceving, 2mm. 3. vd,
l Moving Coil quophouc .. 95/-
Mike Fioor Stand, chromium .., 42"

Tubutar and Silver Mica, all sizes.
Valve-holders,Eng.& Amer,,1d.per pin
Vol.Controls with sw. 5/-. less sw. 3,9

] Smoothing Iron Elenents, 450w.  2/3
Fire Spirals, 750 w., 2/- ; 1. % w. 26
Stanelco Soldering lums. v. 1%(6
Speaker Field Coils, 2,000 ohms 9/6

Snioothing Chokes, 15 Hy. 200 mA.
200 ohms

216
Taning Comlonscls, 0005 with trim-
mers, 2 gang, 12/6 ;.3 gang, less tr- 136
Tuning  Coils, . & L. wave. with
reaction circuit Pair 12/6
Milliammeters, 4}in., B. S, lst. {_nade

-1 E
Condensers, 4 mfd. 1,000v. D.0.+. 12/6
Line Cord, .3 amp. 60 ohm per it.,
2-way, 4/- yd., 3-way, 4/6 yd.

Stamped, addressed envelope for list.

NEW LONGTON, Nr. Preston

YOU
can become
a first-class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon . now for free
booklet and learn how you
can qualify for well-paid
employment. or profitable
spare-time work.

T. & C. RADIO COLLEGE
2, THE MALL, EALING, W.5

{Post in unseuled envelope, 1d. stamp.) [
} Please send me free details of your §

1] Home-Study Mathcmatics and Rad 10[
Courses.

]
»

NAME ...

263

TRAL RADIO b’l‘()lUS
S. Wire wound. 4,000
ohm: Open type on porcelain formers.
916 spmd]e, 2} <1lin., 12/6. 25,000 ohms

Tropical type, enclosed in bakelite mould-
ing, iin. spmdle 11 xiin., 5/6. Twin carhon

type, 5 megohm. 8/6. Midget type, wire-
wound, 8 ohms, 4
SPEAKERS. = Goodmans 3iin. P.M. 3.2

ohms speech coil, less transformer. 30/-.
R. & A.®%in. mains energised. with Pentode
output transformer, 1,200 ohm fleld, 42 6.
Celestion 10in. P.M. with tr: ansformer, 43:86.
RLSN’IORS vitreous enamelled, 5-watt,
1.500, 5,700 ohms, 36 ea. 1- watt.
000 8,000 ohms, . 2 ohms 10-watt
approx.. 6:6. 23 ohms 0.4 amp., 5/6.
I'ANCES. sliding variable. 1,100
ohms 0.4 amp. wirewound on twin porcelain
formers. A first-class engineermg job. 37/86..
MAINS  TRANSFORMERS.  Made hy
Philips. A.C. input‘100/250 v. Screened
primary, 300-0-300 v. 80 m.a., approx., 6.3 v
12.5 v. “Highly impregnated. Colour coded
leads to facilitate wiring, 19/6. Also heavy
duty type. Input 200-250 v. A.C., 350-0-350v.,
12m.a.,4v. 2a..4v. 3a., 6.3v. 4a., with 4.500 v,
wlndmf' for Cathode Tube. Weight 11 lbs.,

D. C. v OLTMETERS, Two-range moving
coil 0-300. 0600 v. Complete with shunt,
2in. clear reading dial. Flush mounting
Nladc by Ernest Turner Electl, Insts., Ltd.,

£5 5

l;LlClltOL\'l‘lC CONDENSERS, 60

mid., 2560v. peak wkg. Metal cased : 6
5:/6.

sulat.ed terminals. 4. 2] .1}n,,
C.W. Metal cased. 5; <3 =2in.

4 5mrd 800v D.

8.
CONDIENS) Metal cased. 0.1 mfd.,
2()Og v. IS)GC W. Insulated terminals.
Tt 'Bl‘l \R CONDIENSERS, 0.1 mfd.,
350 v. D. C.W. Bakelite with mctal ends.
Tag t als. - 2/-
MILL}Y A\I\IP FER Moving coil 0-25
m.a., 2in. clear 1eadmg dial Flush mount-
ing. Made by Ernest Turner Electl. Insts:,
Ltd. £3 5s. 0-6 ma., 2in. clear readjng
dial, in 2}in. flush mounting bakelige case,
Extra scales for conversion to voltmeter
and ohmmeter Internal resistance 230

ohms. £3.

PU \Il BUTTON UNUPS. 8 button unit
with knobs and mains switch, rated 125 v.
at .3 amp. and 250 v. at 1 amp., 56
SOLDLERING TRONS. Electric, 200 250 v,,
65 75 watts. 12 6.

TUNING CONDENSERS. 3gang .0005 mfd.
without trimmers. designed for motor
drive. With large diameter driving disc and
reduction gear, adaptable for slow motion
manual 13/6.
QAK SWITCHES. 2iin, spindle. complete
with }\nob 4- way 2-bank, with connecting
block, 4 - : 4-w 2-hank, 3/3
yllsl{ A l‘()lts 12 v. 7-pin, 15/-. Also 6 v.

STOREY,

-pl 2 6.
LONDON CENTRAL RADIO

23, Llslc ‘otl'(‘bl, W.C.2. GER. 2969.
MA\LI‘ORY \IBRAI()RQ. 6 and 12 v,
4-pin, UX base, 12,6 each. 6 and 7-pin, SRs,
17//6 =ach 5-pin UX base, Philco type.
12/€ e
F !R\'I‘ (,L ANS POMMC. MIKES, slightly
used, but guaranteed perfect. Bakelite
cases, switch in handle type, £2 cach,
Circular type for mounting. 30/~. Trans-
formers, 10 - each. Larynx type mikes,
oomplete \vlth neck straps. cord. plug and

30/- pair. Transformer, 10/-.

STIH\( Ll) INSTRUMENT PICK- urs,
magnetic contact type, 12/6 each. Trans—

former, 10
"TERIES, dry, weight 3 Ibs,,

BELL BA
2/6 each, 5 for 1

insulated, 1,6 per 100ft.
Thlg steel cable, rustproof, 2/6 per 100ft.

ABIREAT, WIRE
LI ‘vs, 2B, 8W. 3P, and 2B, 4V, 3P,

ROTAR.\' SWITCILES, multi-contact
numerous combinations, silver alloy con-

tacts, carry 5 amp., first class, 6/- cach.
8-way change-over. behind panel fixing,
5 amp., 8/6 each.

TOGGLES, on-off. 1 9: D.PD.T, 3/6;

Mansbmdge cons.. v. or over test,
}' 1«4:]2 mfd.. 1/6 4 mfd., 2/6 : 5.

1
Tl uUJ ARS, used, but sound, 350 v.,
3/- doz. or 15/- gross.

RI,SI\TORS used. but sound. ! to 4 watt,
15~ per 50. .01 and 02 mfd 5,000 V. cons.
5/- each. Other H.V.
PLUGS AND -lA(,I\S, 2/6 ‘pair. 2-way hox
d plugs, 5!—-

NT1 AF4, 10/-.

ach,
Other lines.—State requiremeénts please.
II. ENGLISH, The Maitings, Rayleigh
Road, lutlon, Essex,

Relays, 2 mA wkg,
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SOUTIIERN RADIO'S

WIRELESS BARGAINS
TELSEN larze drives. Complete boxed
(type Wi84). 2/6.
REACTION Condensers, 0.0001, 0.00015, 1/9.
2 MFD. Condensers. Post Office upright
paper type, used but fully guaranteed high
working voltage, 2'6.
ACE P.0. Microphones, complete with
transformer, ready for use with any
receiver, 7'6.
MULTICON Mica Condensers, 28 capacities
in one, from 0.0001 upwards. 4'-,
CRYSTAL Detectors, complete, 2/6. Dr.
Cecil Crystals 6d. each; with cats-
whisker, 9d
PUSII- BACK wire, insulated. 25 yards

for 5/-.
l\SULI\Tl"D Sleeving, assorted colours.
yard lengths, 3/8 doz. Single-screened
Wire, dozen yards. 10/-. Twin-screened
Wire, 17/- dozen yards.
METAL-CASED Condensers. 0.140.1+0.1.
H gh working voltage, 2:6,

OWER Rheostats, Cutler-Harmer. 30

hms 4/6.
PUSH-BUTTON  Switches, 8-way. 4’-:
8-way, 6f-. (All complete with knobs)

Escutcheons for 8-way p.b. switches, 1 6.
P.B. KNOBS, 6d. each. Pointer Knobs
(Black or Brown). speclal instrument type'
for iin. spindles, 1/- each

ERIEE Resistances, brand new, wire ends,
1, }. 1 and 2 watts, mostly low values but a

useful selection, 100 for 30/
Ol’l‘l‘R Earth Rods, 18ins., 2/6 aach.
HEAVY DUTY L.F, ‘Chokes. 30 henries
100 milllamps. 250 ohms, 14/-. 500 ohms.

16’-. 1,000 ohms, 17/6.
We have for dlsposal a large quantity of
brand new assorted screws, sample 1lb.
weight, 5/-. Soldering Tags, including
spade ends, 6'- gross. Coil Formers. ceramic
and paxolin, ?/8 per dozen. Special Bargain
ofter of 50 Assorted Condensers : 20 Tubular
Condensers. 20 Mica Condensers, 8 Sllvex
Mica Condensers and 2 Electrolytic Con-
densers. All brand new,. 47/6 the“parcel of
50. All Types of Pyrobit Soldering Irons
available from stock, Chassis Mounting
Valve Holders, English and American
types, all sizes, 1/- each.
ilundreds More Bargains,
SOUTHERN RADIO SUPPLY €O,
46, Lisle Street. London, W.C.
Gerrard 6653.

SPARKS DATA SHEETS
Fully descriptive comstructional details,
theoretical diagram and full-size print of
assembly and wirmg plans. etc., of Tested
and Guaranteed Designs.
DATA SHEETS for Eleccmc Guitar Units.
5/- : Electroni¢ One-string Fiddle, 36 :
FPrans-current Mike, 216 : Shocking Coil.
2/6; Auto Bias Circuits; Ohm’s Law
Colour Code (R arid C) 13 each..
SHORT-WAVE, “L,0 2, a Super
two-pentode S.W. Set {Batt.) w1th band
spread tuning for DX work, 2/6.
AMPLIFIERS, 6-8 Watt, AIES /D.C. Port-
able Amplifier, 3/6; 3! Watt A.C., 2/6;
Two-valve (Battery). 2 6.
SETS (with full coil details). “LO 1,” &
High Efficiency Crystal Set, 1/6 ; "' 10 3.”
a fine ** straight 3-valver, compact and
inexpensive (Batt.), 2/- ; ' LO 5,” an A.C.
2-valver for good quality, 2/6.
MOND SPARKS (P).
The Constl uctor's Consultant.
9. leebelh TRoad, Brockley, §.

4.

BANGAINS. New American ' Champ on®’
Valves : Nos, 37, 31, OIA, 2A7, 2A6. 71, 71A,
8127550657346A4IZA 146, 2, 287, 49,
22,59, a.t 8i- each Mercury vapour rectifier,
6/- each Type 1033 Condensers
‘tubular 1 mfd. 5000 v. D. C “kg.. 2/6 each.
Mercury cont,act, sthches for relay, 5/-
each. ‘'B.T.H.” } h.p. 230v, A.C. motor,
1 435 r,p.m., £5| 15. as new. Photo-electric-
21 - ea 90 volts.—Universal Elec-
trlcal, 221, Clty Road, London, E.C.1,

REWINDS AND RADIO SPARES,
Armatures, Field’s Transformers, Pickups
and Fractional h.p. Motors, Speakers
refitted New Cones and Speech Coils. All
work guaranteed and promptly executed.
C.0.D. service, Send S.AE. for list.—

AD.S. Co., 261-5, Lichfield Road. Aston,
Blrmmgham 6.

RECORDING ENGINEER offers consult-
ing service for disc-film-tape, etc. Advice,
diagrams, general information all aspects
sound recording. St.amp with inquiries.—
BM/DISC, London, W.C.1

ELI\HI\AT()R Power Unit. Volts 200 to
250. A.C. 50/-. Perfect.—121 Nottingham
St., Sheffield.

e MAT Thosit |5

LINE CORD, 2-\r1y, 3/8 per yd 3-way, 4/6 per yd.
{(approx. G0 ohms per foot). SPEAKERS . L« (CELES-
TION ** (Latest) Speaker, 2{jn. P.M., 27/-, 8in.P.M,
W /Transtormer, 27/6; 6}in. P.M, (Multi-Ratio Trans-
former), £1/8/6. 10in. P.M. (with Transformer), §57/6;
(less Transfonner) 52/6 (for P.A. work). ‘ ROLA,”
bin. P.M., 22/6 ; 6in. P.M,, 21} (less Tmns!ormer)
“GOODMAN ”? 5in. P.M. (less Transformaer), 30/-.
TWO-GANG CONDENSERS. .0005, less Trimmers,
14/-; with Trimmers, 15/6. MIDGET COILS, 6/6

| per pair” VALVE HOLDERS (British and American

Types). VYOLUME CONTROLS (ALl Values). Less
switch, 8/6 each; with Switch, 4/6 each. MAINS
TRANSFORMERS. 4v. and 6v., 27/8 each. LAR-
GEST STOCK OF RADIO VALVES IN ENGLAND.
List Prices, plus Purchase Tax. B.V.A. and American,
ROTHERMEL (CRYSTAL) PICK-UPS. Metal 88,
£3/13/6 ; Semior De Luxe, £3/18[9 CONDENSERS.
Al Typen in Stock. 4's, 8's, 16's, 32's mitd., 50OV,
working .1, .01, .25, .002, .5, ete.

’ VALVES—LARGEST STOCK lN ENGLAND l

ACCUMULATORS, Glass, 2v.-40 AMP, 4/6.
Ceiluloid (Pontable), 2v., 17/6. RESISTANCES, }
and 1 watt. All Values, 1/- each. 10/6 per doz.
Cash with Order, plus Postnge Enguiries invited,

'RADIO SERVICE
(Kinqston' 488J).

n-Thames, Surrey.
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CHARLES RERRITAIN RADIO (K. II.
Lide) offers several new lines this month
SERVICE KITS. No. 1: One 8 mfd. &
tubular, 1 doz. asst’d conds. (incl, .1’s). 1116
No. 2: Two 16 mid. cans, 200 v., one 60 m.
choke, one mains dropper and 1 doz. asst‘d
ceramics, 30/6, No:. 3: Two 8 mfd. 450 v.
tubulars, two 4 mfd. tubulars and 23 asst’'d
conds. and two 2 mfd. Mansbridge, 32/6.
SOCKET strips engraved A and E or Pick-
up, 6/- doz, Voltage adjustment strip with
tap. 1/~ ea. (for mains trans.). Three gang
.0005 tuning conds. ceramic insulated, 10/6
ea. N.B.—The above items are ex R.D.G.
Wavechange switches. Yaxley type, 4-pole
2.way, 3-pole 4-way, 3/9 ea., 2-pole 2-way
2/6 ea. Yaxley replacement wafers, 2-pole
4-way, 6/6 doz. Philco replacement ditto

5/6 doz.

CI:LESTIOV C.T. Primary Output Trans.
for 3 chm speech coil. 7/6 ea. Mains Trans,
for 4 v. or 6 v. heaters, 350-0-350, 120 m.a.
30/6 ea. Heavy duty chokes (eXx H.M. V. ) 12'-
ea. Toggle switches with on-off plate, 8 -ea.
Radlo side cutters, 4/6 pr Mains dxoppers
with feet and vari taps, .2, 4/6. .3, 5:6 ©

THIS MONTFW'S SP, ECIAL OFI‘LR
Rotary transformers, 20 watt input, 11 volts
output. 480 volts 40 m.a. New. 35/6 ea.
Terms, cash or c.o.d. over £l.—Charles
Britain Radio (temp. address), ‘Eureka,
Surrey Gdns., Effingham. Surrey.

THE SIMPLEX FOUR. Constwctional
details of 4 valve A.C./D.C. midget TR
receiver, including theoretical and full-
scale wiring diagrams, together with
complehenswe instructions for this most

MORSE CODE
TRAINING

There are Candler Morse
Code Courses for
Beginners and
Oper_ators.
SEND NOW
FOR THIS
| FREE
W BOOK OF FACTS L

= g cerning all Courses.
YHE CANDLER SYSTEM ¢€O. (5.L.0.)
121, Kingsway, London, W.C.2.
Candler Systemn Co., Denver, Colorado, U.S.A.

o ®
BERRY’S (Short-Wave) LTD.

for Quality Radio and Elcctronic Equipment
C.R. Tubes, 1iin. 55/-, 22in. 66/-, 4}in. £6 1s.
Meters, 0-1 mA. 77/6. 0-5 mA. 57/6, 0-10 mA.
63/-. Amplifiers, 5w. £16 10s.. 15 w R25gns.,
30 w. 33 gns.. Variables, .0005 mfd. Single
8 -. Dual 14/i1. Ceramic s.w., 000 46,
.00016 4r9, 15 mmf. 3/6. 25 mmf. 3/9,
40 mmf, 4'¢. 75 mmf. midget 6/-
tions and Differentials. all values. Midget
Metal cabinets with
hmged lid. panel and chassis 39/6, 63/-.
2 Jacks. Jackplug and 2 yds. cord, 8/6, Pilot
lamp indicators. all colours, 1/9. P.M
Spe”zkers 2 in. 27/-, 3in. 30/-. 6in. 24/6,
8in. 27'6. 10in. 42/, Fuseholders. single 2/6.
twin 3/6. Glass shackle msulators. 2/-.

Send SAE for List * P.W.” to

25. HIGH HOLBORN, LOVDO\, w.C.1

uccessful midget, 46.

MIDGET cuuvm‘ Highly polished
midget cabinet. 30/-.

MIDGET C()lLS Midget aerial and H.F.
medium wave, high gain coils, 9;- palr ;

midget short wave, aerial and osclllator
coils, for LF. 465 Kcs., 5/ pair ; ditto,
medium wave coils. 9/— pair. Standard
M. and 1. wave coil, with reaction, boxed
with circuit, 12/6 pair.

\llDGE’l‘ Cld: \bSlS. de luxe type, spra ed
grey. drilled for 4 valves, 10} X 6 X /6.
The *‘SIMPLEX " chassis, drilled for 4
valves, with all component fixing holes,
together with cub—out, for speaker mounting,
electro zinc finish. 7/6.

MIDGET VARKABLE CONDENSERS,

2-gang, 0.0005 mfd 15 -
MIDGET SPEAKERS. permanent
magnet, 5in s trans., 25/-.  Celestion

P.M. with tran., 8in., 9%/6 ; 10in. ditto,
40/~. R. & A., 8in,, mams energised, with
transformer, 1,200 fleld, 35/-.

Everything = for the serviceman and
experimenter. Lists issued monthly.
2:d. SAE with inquiries. Postage all

order:
0. GREENLICK. 34, Bancroft Road,
Cambridge Healh Road, London, E.1.

SITUATIONS VACANT

¢ ENGINEERING  OPPORTUNITIES *
FREE 112- pagefuxde to training for A.M.I,
Mech.E.. ... and all branches of
Engineering and Building. Full of advice
for expert or novice. Write for free copys
and make your peacetime future secure.
—B.1I.E.T. (Dept. 242B), 17, St.ratford Place,
London, W.l.

RADIO. Fully expd. Technical salesman
wanted. Amateur HAM not objected to.
Permanency ; full pars., sal, reqd., etc., to
Berry’s (Short-Wave), Ltd.,, 25, High
Holborn, London, W.C.1.

MOBILE Cinema Operators, men (16-mm.)
required immediately. Able drive car.
Free training given where necessary.
Knowledge of Radio an advantage. —
Mobile Cinema Services, Surbiton.

The wide
of Londex Relays o
inclades a variety of-

TYPES APPROVED
AIR MIN!STRY

ADMIRALTY

Ask for details nnd
leaflet 205/PW.

LONDEX LTD-.

Anerley Works, 207. Anerley Road
London. S.E.20, ’Phone : 8YD) 6238/9

TUITION

LEARN MORSE CODE the Candler Way.
See advertisement on this page
WIRLLESS — Students of both sexes
trained for important Appointments in all
branches of Radio and Television. Boarders
accepted. Low incluswe fees. College in
ideal surroundings ; 2d. stamp for Prospec-
tus—Wireless Collége, Colwyn Bay.

‘THE Tuitionary Board of the Institute of
Practical Radio Engineers-have available
Home Study Courses covering elementary,
theoretical, mathematical. practical and
laboratory tuition in radio and television
.engineering ; the text is suitable coaching
matter for LP.R.E. + Service entry and
progressive exams. tuitionary fees—at
pre-war rateés—are modelate. The Syllabus
of Instructional Text may be obtained, post

free from the Secretary. Bush House,
Walton Avenue, Henley-on-Thames, Oxon.

-

|
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CRYSTAL SETS
Blueprints, 6d. each.
1927 Crystal Receiver .. »a
The * Junior * Crystal St £

STRAIGHT SETS.  Battery
One-Valve : Blueprints, 1s. nch
All-Wave Unmcn (Pentode) 5
Beginners’ One-valver
The * Pyraund < One-vafver (HF

Pen)
Two-valve : Blnepnut, 1s.
The Signet, ’l‘wn [¢0]
Three-valve : Blnepnnts 18, each
™ Selectone Butery Three (D, 2LF
(Trans)) .
. Bammit Three (HF Pen, D Pen)
3 AllPI’cntode Three (HF Pcn.
(Pen), Pen)
Rall-Mark Cadet ('D.LF Pen (RC))
P. J. Cunm’s Silver Sonvenir (HF
g Pen. :) {Pen), Pen) («\H-ane
C:nneq Midget Three D, 2 LF
(Trans)) . .o
193 Sonotone Three-Four HF
Pen, HF Pen, Westector, Pen)
Bs m.erv All-Wave Three (D, 2 LF
(RC); ..
The Monitor (HF Pen, D, Pen) ..
The Tutor Three (HF Pen, D, Pen)
The Centanr Three (8G, D, P)
The “ Colt » AlN-Wave Three (D
2 L¥F (RC & Trans))
The " Rapide ™ S(ral"ht 3 (D
2 LF(RC & Trans)) .
. J. Camm's_Oracle All-Wat®
Three (HF, Det Pen) o
1938 “ Triband * All-Wave Three
(HF Pen, D, Pen) bt
J. Camm's "Spm.e 'l'hree
('Hl" Pep; D, Tet)
The ** Hurﬂc:\ne e _m Wave Thme
(30D, (Pen). Be;
F. J. Camm’s I’nsh Button *
Three (HF Pen, D (Pen), Tet). .
Four-valve : Blueprints, 1s. each.
Beta Unlvcrsal Four (8G, D, LF,
CL
Nurleon Class/ B Tour (SG D
Ly (8G), L, C1'B). .
_Fury Fuur 8llt)er (SG 3G, D, Pm)
Battery Hall-Mark 4 (HF, Pen,
D, Push-Puil)
« Aeme " All- W.ue 4 (U ¥ Pen,
(Pen), LI, Cl. B)
'he ** Admiral ™

v

bl T

i

Four (HF Pen,

n (NTCY). .
F.J. Camm's ’ Limit * All-Wave
Four (HF Pen, D, LF, P} —

1

.

' Mains Operated
Two-valve : Blueprints, 1s. each.

L A.C. Twin (D(Pen), Pen). .
Belectone A.C. R.ndlugmm Two

D, Pow) .

Three-valve : Blueprmts 1s. each,

Double-Dinde-Triode Three (HF
Pen, DDT, Pen) = -
D.C. Ace (36, D
A.C. Three (8G. D, Pen)
A.Q. Lender (HF Pen, D, Pow)
D.O. Preniier (HF Pen, D, Pen) .,
WYuique (HF Pen, D, Pen), Pen) . .
F. J. Caram’s A.C. All-Wave Stlver
Souvenir Thiree (M I' Pen, D, Pen)
“ All-Wave " A.C. Three (D, 2
LP (RCH
A.C. 1938 Sonotonc (HF Pen, HF
Pen, Westector, I'en
Mains Record Al Wave 3 (Hl"
¥Pen, D, Pen) 3
Four-vaive : Blueprints, 1s. each.
A€, Fury Four (3G, 3G, D, Pen)
A 0 i‘ury Four Buper (SG 3G,
en) . X
A 0 Ha\L\!ark (HP Pen, D,
Push-Pul))
Umvenul Hall-Murk (HI-' Pen, D,
Pueb-Pull) -

SUPEREETS
Battery Sets : Blueprints, 13. each.
F5 Superhet (threc valve)
F. J. Cannt’s 2-vitlve Buperhet..
Mains Sets : Blueprints, 1s. each.
A0, 86 Su[wrhet {Three-valve) -
.0 &5 Superliet (Three-valve) oe

No. of

Blueprint.

PW71*
PWO{*

Operated.

FISITIA S S

-

PW31A°
PWHs*

Pwese
PW78s

PW10
PyvRyTe
PW39¢
PWige
PW49*
PW51*
PW53®
PWhs5*
PwWeL*
Pwaa
PWoie
PW72
PWE2
PW78
PWa4e
PWare
PWso*
PWo2*

PWI7

PW34B
PW34Ce

PW46*
PWa3*
PWoge
PWare

PWisB*
PWIGA®

PWB5O*
PWi4e
PWo8e
PW70°
Prwao*
PW34D
PW45*
PW472

PW40

PWs2
PWda3e
PWi2e

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

F. J. Camm’s. A.C. Superhet 4.

F. J. Camm’s Universal £4 Super-
het 4

* Qualtone *

Four-valve :

Push Button 4, Battery Model

Puosh Button 4, A.C. Mains Modec!

Universal Four

Dounble-sided Blue‘n‘rint, Is. 6d.

PWG5O*

PWGO
PW73*

PWase

SHORT-WAVE SETS. Battery Operated

One-valve : Blueprint, Is.

Simple S, w. One-vislver. . — Pwasase
Two-valve : Blueprints, 1s. each,

Midget Short-wave Two (D, Pen) ~— PW38A®
The “ Fleet ™ &hort-wave Two

(D (HEF Pen), Pem) .. -—_ PWol*
Three-valve ;: Blueprints, 1s. esch
Experimenter's 8hort-wave Three

™G, D, Pow) .. q- .. = PW30A*
The Pretect 3 (D, 2 LF (RC and

Traus)) . s = . ==  PWG63*
The Band-spread B.W. Three

(HF Pen, D (Pen), Pen) .. =  PWuse

PORTABLES
’l‘hme-valve 2 Blueprmts, 1s. each.
F. J. Comm’s ELF Three-valve \

Portable (EH- Pen, D, Pen) .. = PWG5*
Parvo Flywcight dege!. Pyriable

(8G, D, Pen) .. 5 — PwWIZ*
Foxnr-valv:’ B{Iepsmw ISLF i

mp ortabie > >

(Pen)) .. .. = PWEg*

MISCELLANEOUS
Blueprint, ls,

B.MW. Lonvert.er-.-\dapter (L vaive) — PW4BA*
AMATEUR WIRELESZSIN%ND WIRELESS
CRYSTAL SET3

Blueprints, 6d. each 3
FPour-stativn Crystal Set — AW427¥
Lucerne Tuning Cou for A.W. 427* 6d.

1934 Crystal Set .. . - AWd;M
150-mile Crystal Set - —  AW400*
STRAIGHT SETS. Battery Operated.

One-valve : Bloeprint, Is.

B.B.C. Bpecial One-valver 4 — AWIgT~
Two-valve : Blueprints, ls. each

Melody R..m:er Two (D, Trans)., — AW388
}‘u]l-vulume ‘Fwo (86 det. Pep).. == AW3y2e

A Modern Two-valver .. —  WMi09*
Three-valve : Biueprints, 1s. eash.
£0 5s. 8.G. § (3G, D, Prans) .. — AW412*
Lucerne Runger (3G, D, Traus) .. -~ AW422*
£5 0s. Three De Luxe Version

(3G, D, Trana) -—  AW435°
Transportable Three (SG, D Pen) —  WM271
Simple-Tune Three (3G, D. Pen}) — WM32z%
Economy Pentode Three 846, D,

Pen] —  WM337
WM (]934 Standard Three

{8G, D, Pen)) . . = WM351*
£3 3s. Thrcc {8G, D ’l‘r'\ns) .. = WM354
1035 £6 Us. Batu:ry Three (3G,

D, Pen) . et —  WM37l
PTP Three (Pen. D, Pen) .  WM3B0®
Certainty Three (3G, D, Pen} ., — WM
Minitube Three (8¢, D, Trans) .. — WM39*
All-wave Wiuning Three (3G,

Pen) L == WM4G0
Fowalve Bluepnnts 15 64d. each.

658, Four (3G, D, Traus) . —  AW370
Belf-contained Poux (SG D, LI-‘

€L B) - -WM331.

Lucerne Stn.lgm. Four (SG D

¥, Frans —  WM3sn
£5 ba. Battery Four" (HF D QLF) —  WMusl®
The H.X. Four (8G, 8G, D, Pen) — WM384
Phe Auto Straight l‘onr (HF, Pen,

HP, Pen, DDT, Pen) —  WM4G4*
Five-valve ; Blueprints, Is. ﬂd each.
hlmer—qmbl.y Flve (2 HF, D, RC,

Trana] - WM3I20
Chus BQuadmdyne @ SG D, LF

~  WM344
NevChuBvae(‘lSG D, LF
Class B) — WM340
Mains Operated.
Two-valve : Blueprints, 1s. each.
Consvelectric Two (D, Peu) AC, — AW403*
Economy A.C. Two(D, Trans) A.C. — WM280
Three-valve : Blueprints, 1s. each.
Home Lover's New All-Electrie

Three (8G, D, Trans A.C. .. — AWIE3*
Maxtovant A.C. Three (HF, Pen,

D, Peo) .. oy oo .. —  WM374
£15 1. 1928 A.C. Radiogram

(HF, D, Pen) — WMi0l*
Funr-v..lve r Blueprints, ls 6d. each !

All-Metad Four (2 86, D, Pen) .. — WM320
Barris® Jubilce Radiog-ram (HF,
Pen D, LF, P) . = WHM338*

SPECIAL NOTICE

THESE blueprints are
size. Th: issues

drawn full
containing

of print, but an asterisk beside the
blueprint number denotes that con-
structional details cre available, free
with the blueprint.”

The index letters which precede the

iodtcal in which the description appears:
Thus P.W. refers to PRACTICAL
WIRELESS AW. to Amuteur Wireless,
W.M, to Wireless Mugazi

Send (preferably) a postal ovder to
cover the cost, of the Blueprint

(stamps ov . _unaeceptable) to
PRACTICAL WIRELESS Blueprint
Dept., Geo: Newnes, Ltd., Tower

House, Sout pton- Street, Strand,
w.C.2

descriptions of these sets are now out

Blueprint Number indicates the per--

SUPERHETS
Baitery Sefs Bluapnntl, 1s. 6d. each.

"Varsity Four . .—  WM395%
The Bequest Al- Wu\er P . = WM407
Main Sets : Blueprints, Is. each.

Heptode Super Three A.C. WHM359*
PORTABLES
Four-valve : Blueprints, ls. 6d. each,
Hohday I’ortable (3G, D,
AW393°
Fauu]y Portab!e (E.F D B.C,

Trau - —_ AW44T*

Tyera Pomhle (8G, D, 9 Trans) — WM367%

SHORT-WAVE SETS. Battery Opemted
Oze-valve : Blueprints, 1s. each.

8.W. One-valver for Amenca = AW429°
Roma Short-Waver 5 - = AW453*
Two-valve ; Blueprints, 1s. each.
Ultra-short Battery Two (3G, det
Pen| e e TS 098
Home-wade Cofl Two (D, Pen) .. — AWi40
Three-valve : Blueprints, 1s. each.
Experimenter's 5-netre Set (D,
Traps, Super-regen) AW438
The Carrier Bhort- -waver (SG
T N s -~ WHM390%
Four-valve : Blusprints, 1s. 6. each.
A.W. Bhort-wave World-beater
(HF, Pen, D, RC, Trans) . — AWI36¢
Standard Fonr-valver Bhort-waver
B4,D,LIY, P) .. e =  WH383®
Superhet ;" Blueprint, 1s. 6d.
Sxmp.hued Short-wave Super .. =  WM397*
Mains Operated
T{o—va}ve : Blueprints, 1s. each.
Two-valve bhon-wuver (D,
Pen) A.Q. . = AW43IE
Three-valve : Blueprmu 1s.
Ewigrator (§G, D, Pen) A.C, .. = WHM252¢
Four-valve : Blueprints, 1s. 6d.
Standard Four-valve A.C. Shorte
waver (8@, D, RC, Trans) — WM3gle
ISCELLANEOQUS
8.W. One-valve Lonvener (Price
Gol, -~ AW329.
Enthusiast’s Power Amphuu 1/6) — WMIsT®
Listener's J-watt A.C. Amplitier
{1/6) = Wa392¢,
Radio Unit ("v) for WMJJZ (1/-) — W M3u8'
Marris Eleetrozratn battery ame
plifier (1/-) - WM363*
De Luxe Concert A.C. Electro-
1/) -~ WM403*
Ncw Btyle Shonowave Ad.xptu
) _— WM38R
Blmrt-w.we Adnptur a ,-) v - AWds6*
B.LLD.LC. Short-wave Oonverm
/) —  WM405
Wilson Tone Master (1/- —  WM406
The W.M. A.C. hortrwave Cone
verter (1/-) . - - —  WMd408*
'— ——_—--‘-———--—---‘
I T !
i HANTS COUPON !
} This coupon is available until May &
} 7th 1945, and must accompany all |
b Practical Hints. |
f PRACTICAL WIRELESS, May, 1945, |
o o 2 b e |

All applications respecr.mg Advertising in

GEORGE NEWNE

S, LTD,, Tower House, Southampton Street, Strand, London, W.C.2.

this Publication should be addressed to the ADVERTISEMENT DIRECTOR,
Telephone : Temple Bar 4363,



PITMAN™

WIRELESS TERMS EXPLAINED

By “ Decibel.” An invaluable guide t& the technical
terms used in wireless. It explains the meaning of every
term in the fuilest and clearest manner, with numerous
illustrations. = Second Edition, 3s. net.

WIRELESS TELEGRAPHY :

Notes for Studenis

Compiled by W. E. Crook, A.M.L.E.E., etc. This
book represents the theoretical part of the Wireless
Course given in England's Air Training Centre, and sets
forth in simple langwage, with no more than the necessary
minimum of formulae and mathematics, all that the
candidates need know in order to satisfy the examiners
of the adequacy of their knowledge. 7s. éd. net.

/l"' 3 > i~
, Radio Experimenters
are now able to use *4The finest

ELEMENTARY HANDBOOK FOR || Cored Solder in the World,” Ersin
3 WIRELESS OPERATORS Multicore. The three cores of extra
8y VVI E. C;ook. An up-to-date b3ok presenting 2 active non -corrosive flux ensure
general view of radio communication with an introduction . Serb :

to its technique. It gives all the information necessary spe.edy soldering and eliminate hlgh
for a complete understanding of the subject in a clear resistance or dry joints.

and easily understandable manner, with profuse diagrams. -

Second Edition. 4s. net. Available from electric and radio

shops, ironmongers, etc.

D/F HANDBOOX FOR - :
WIRELESS OPERATORS Size 2 cartons: 16 S.W.G. 6d. ea.

By W. E. Crook. Gives a very clear explanation of Nominal 1-1b. reels: _' 135.W.G. 4/10ea.
the principles and theory of direction finding apparatus, « 116 S.W.CG 5/3 ea
together with an outline of general DIF practice. Second 3 i
Edition, 3s. éd. net. F

MULTICORE SOLDERS. LTD. COMMONWEALTH HOUSE.
LONDON, W 1. Tel: CHAncery 517172 -

N.B. _Paper rationing means a ARKER STREET,
shortage of books. Those you KINGSWAY, W.C2
want may be tien’xcporaril)/ out of

stock. e

i
ITMAN HOUSE, l
|

J

"AVE Y0U HAD YOUR COPY OF * ENGINEERING OPPORTUNITIES”?

Whatever your-age or experience—whether you are one of the * old school " or a newcomer
to Engineering anxious to hold your position in the more (_hfﬁcult days of peace—you must
read this highly informative guide to the best paid Engineering posts.

The Handbook contains among other intensely interesting matter, particulars of B.Sc.;
A.MILC.E., AMIMech.E, AMILEE., AMILAE, AMILPE, A.M.BritL.R.E,
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations,
outlines courses in all branches of CIVIL, MECHANICAL, ELECTR!CA‘.‘.‘;‘
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT,
BUILDING and PLASTICS (the great after-war. careers)) MATRICULATION, etc,.

and explains the unique advantages of our Employment Department.

WE DEFINITELY GUARANTEE ‘NO PASS —NO FEE'’

1f you are earning less than £10 a- week you cannot afford to miss reading “ ENGINEERING
OPPORTUNITIES ”” ; it tells you everything you want to know fo make your future secare
and describes many chances you are now missing. In your own interest we advise you to
write for your copy of this “enlightening guide to well-paid posts NOW — FREE and without

obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY |

| 409, SHAKESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE, LONDON, W.I.
THE BJ1.E.T. :1STTHE . LEJ DINGZINSTITUTE OF 'ITS KIND  INTHE WORLD
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