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N countless | instances 'quite mtncate pietes Of\
apparatus are wholly dependent on the preved .°
reputation and. reliability of their component parts.

All products from the House of Bulgin are pre-
‘eminent for superior design and workmanshlp, and
every sarticle bearing our Trade Mark has to pass
exacting and exnaustlve tests durmg the course of
its production.

We ask the kind indulgence of the public in delivery
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tact under all conditions.
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Regd. Trade Mark

ELECTRICAL
MEASURING
INSTRUMENTS

Universal AvoMinor D.C. AvoMinor

GH accuracy, simplicity, exceptional versatility and

proven reliability have won for ¢“ AVO ” Iastru-

ments a world-wide reputation for supremacy wher~

ever rapid precision test work is demanded. There is

Some defay in  delivery of an “AVO” instrument for every essential electrical test,
Trade Orders ,is inevitable,
but we shall continue to do

our best to fulfil your require-
ments as promptly as possible,

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

PREMIER RADIO

U.S.A. TYPE VALVES ELECTROLYTIC “’LEARNING MORSE ?

25L,8G. 1ABG. 1E5G, 15/~ each. SVEG. 6K7G 244, GONDENSERS Then purchase one of the new practice Oscil-
12/10 each. -1F5G, 2A5, 6A4, 6B6G, 10, 26, 31, ’35/51.. 8 mfil. 320 v. Wet lators. Supplied complete Wuh w\beS 27/6

, Tla, 81, 82,10/- each. Can Type, 3/- «‘m st{'el ﬁ-lu\ssé‘»‘3 o (9
4, : s 5 o A Praclice ey, ey,
Mam other t¥pes available. Send for lists. %g llrlllffél 1())% : 11/3 B:}(Invn’s Ié‘;;“i?ho"es‘ 1&6 & W
- . enry okes, as used in o<c1 ator, 10/~
PREMIER REPLACEMENT VALVES 23 mfd. 25 v., 1/8

50 mfd. 12 - 1/6
4 volt. A.C. types, 5-pin. ACHL, ACSG, 5/8 cach. | 59 jufd. 50 v, 26

2,000 ohms 25 w. Resistaneces with 5 tapping clips,

8 mfd, 171 V. z
PREMIER MICROPHONES tubwiar, 1/6 é,olkm h:l: 1% Resistances suitable for Bridges,
Transverse Current Mike., High grade large [P — Y N <
o&g;l)l\ft unit. Response 457, 500 cycles. Low hiss 1,000 ohm Wire Wound Potentiometers, 3/11 each.
level. 23/-
:&‘(I)imr:-(oll Mike. Permanent magnet model, E!'TREI\"“'SEF%R%‘EISSS NEW PREMIER S.W. GOILS
requiring ho energising. Response §0-5,200 cycle< 4- and B-pin types now have octal pin spacing, and
oOutput % volt average. Excellent reproduction | AND-SMOOTHING | wiil fit International Octal valve-holders,
of speech and music, 63/-. CHOKES AGAIN 4-pin Type 8-pin Type
Microphone  Tr ansformers avaﬂable for both AVAILABLE. Type Range Price Type Range Pnce
above type Microphanes, 10/~ e i . 04 9-15 m. .. 218 06 9-15m.... 2.6
Crystal Microphone. Rothel’mell D, 105, 63/- Write for. details. (0)2%
. 1 —_— 64e
MOVING COIL SPEAKERS i 04D 08D 70170 m. 2.8
MATCHMAKER 4B
Celestion 8in. P.M. Speaker, 25/- e BEERE UNIVERSAL 047 _ Chassis Mountine
Goodinans 8in. P.M. Speaker, 25/= - here Octal Holders
Speakers are complete with output tranbformer OUTPUT GaEt Tord. cacn T®
TRANSFORMERS, b o N . h
PREMIER BATTERY Will match 2ay out- SHORT-WAVE CONDENSERS
put valves fo any | Trejitul insulition. Certifled superinr to ceramic
GHARGERS FOR A. G MA!NS spaaker |mpeaam;e All- ‘“"a?(T consgtruction. P}iasuy ganged g
Westinghouse rectification complete and ready for 11 ra 15 mamn: = 2 3%
use, 'To charze § volts at 1 amp. (also tapped for . g(x)t—llos {)f}’;nix';t?iql 25 m.mfd. J0 e 28 3%
9 and 4 v.). 89/§. 12 v. 1 a. (also tapped for 2 and S0 T 40 m.mfd, . 88 mid ... 4
6v.), 876, 6 v. at 2 a. (also tapped to charge 2 and /-, 10/15 watts, | q.w, B.F. €hokes. 10-100 m.. 10k High grade

4 voits), 48/ 26/~ - Pie-wound. U.S.A. type. 5200 m., 2:6 each.

F ALL_POST ORDERS T0: JUBILEE IVORKS, 167, LOWER
ALL ENQUIRIES MUST BE ACCOMPANIED CLAPLION ROAD, LONDON, E.5 (Amherst 4723).

BY 2id. STAMP. CALLERS to: Juhbilee Works, or 169, Fleet Street, E.C.4

(Central 2833}, ov 50, Hfigh Street, Clapham, S.\3V.4 (3Macaulay 2381).
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L. 0. SPARKS.
FRANK PRESTON.

BY THE EDITOR

Government Speakers on the Air

WE do not think that anyone has a greater audience
than Mr. Winston Churchill wheh -he broadcasts,
as we think all too infrequently. By his forthrightness
and candour he carries the listener with him. He is
frank and open; he tells us the good news and the bad
news, and at the same time he is inspiring. Apart from

is sumunary of the war situation, his fine rhetoric and
command of choice English are sparkling and stimulating
literary diapasons. Although Mr. Churchill is a politician
all listeners eagerly look forward to his broadcasts.

‘We cannot pay this compliment to all political spealkers
who are given the freedom of the air. A recent example
to which many of our readers have taken exception is the
broadcast of Sir Stafford Cripps, whose viéws we are
certain are quite sincere. But we pertinently ask whether
the war is the right time to promote advanced political
belicfs. We have first to win the war, and unless we winit
all of these views for the halcyon Utopia, for which most
of us hope, will be jejune and plantigrade, for Hitler will
impose as he has done in Germany our political creed
and germanify our life. No doubt Kingsway would be
changed to Konigstrasse. Had Sir Stafford Cripps
confined his broadcast to an appeal to everyone to male
further efforts no exception could be taken, for his
experiencesin Russia have given him first-hand knowledge
of the forces arrayed against us. We strongly object to
the advancement of political cteeds during the war, Itis
not so many years ago since the views of Sir Stafford
Cripps were unpalatable to his party. His sojourn in
Russia and India does not, in our view, entitle him to
presume that views which were

inexorable facts, that we merely have to await the
passage of a certain period of time for Germany to throw
up the sponge, because they have run out of a particular
commodity. It is, indeed, patent to all now that the
economic advice given to the Govermment has been
based on false premises. Events have not proved that
any of the advice was based on accurate foundations.

During the war, therefore, it is our considered view
that, apart from the Premier, who must be allowed to sa
what he likes, for be is in possession of all of the facts
other palitical speakers if they are allowed to broadcast
at all should be made to confine their remarks to non-
controversial and non-political subjects.

Blight Drop in Licences
Tis an astonishing thing that according to the Post-
master-General’sffigures the number of radio licences
held from 1937 shows a gradual increase up to 1939, but
the more surprising fact is that whereas in 1939 the
number of licences held was 8,947,570, in 1940 the
number had only dropped to 8,904,177, and in 1941 to
8,625,579, This, in spite of the vast numbers who have
left their homes and have joined the Services, Of course,
when a man joins the Army he leaves his family behind
who still wish to operate a wireless receiver, but now that

‘more and more women are:being conscripted and are

being “ directed " to jobs outside their hore town, the
figures for the current year may show a steeper decline.

Our Free Advice Service
ILL readers bear in mind the

unpalatable a few years ago may
be more palatable now. Political

fact that we make no charge

for answering g ¥
¢ Offices : nswering technical queries.

creeds are not our concern. We are,
however, closely concerned with
the use of the ether as a form of
entertainment and dissemination
of news, not views.

We do not think that the B.B.C.
should permit tendencious broad-
casts, and we equally disagree with
programme time being occupied by
the views of university lecturers
announced to the world as experts
and economic advisers. The
economic advice which they have
given so far has been unsound.
Germany, we were told in the early
days of the war, would soon be
short . of oil and aluminium and
steel. The advisers did not take
into consideration the fact that
Germany planned her war knowing
full well the materials she required
for it, and planned to conquer the
the countries which supplied those
materials, University lecturers
live in a world of textbooks. They
do not base their opimions upon
the possibilities outside textbooks.
It is misleading for such hypotheti-
cal views to be broadcast as

i nd  Adv
“ Practical Wireless,”* Georgz Newnes, Ltd.,
Power House, Southampton Street, Strand,
W.C. ‘Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased lo consider
articles of a practical neiure suftable for
publication in PRACTICAL VWIRELESS. Such
ariicles should be vritlen on one side of the
paper only, and should Tontain the name and

- wddress of the sender. Whilsl the Edilor does

not hold himnself rexponsible for manuscripts,
every elffort will be made fo return them if a
slamped and, addressed envelope is enclosed.
ANl correspondence intended for the Editor
should be addresged : The Editor, PEACTICAL
‘WIRELESS, George Neunes, Lid., Tower House,
Southampton Kireel, Strand, W.C.2.

Owing to the rapid progress in the design of
tciveless apparaius and to our efforts to keep
our readers in louch with the lnlest develop-
menis, we give no warranty that apparatus
described in our columns is not ths subject
of letters patent.

Copyright in all drawings, phetographs and
articles published in PRACTICAL WIHELESS is
apecifically reserved throughoul the counlries
signatory v the Berne Cunvention and the
U.8.A. Reproduciivns or imitations of any
of these ure thersfore expressly forbidden.
PRACTIOAL WIRELESS incorporaies ' Amateur
Wireless."” :

The facl that goods made of raw materials
in short supply owing to war ‘condilions are
advertised in this paper should not be faken
as aw indicalion that they are necessarily
available for expori.

While our advice is free, however,
we do mot expect to pay to give

it, which is another ‘way of
saying- ‘that many readers are
taking advantage of our

- Free Advice Bureau, and omit-

ting to enclose the stamped and
addressed envelope. Some, indeed,
do not even enclose the query
coupon from the current issue. In
future, therefore, queries which
are unaccompanied by a stamped
and addressed envelope will be
answered through the columns of
this journal only, provided that
the coupon from the current issue
is enclosed. Letters which are not
accompanied by a query coupon
will be ignored. . Qur service is
intended to apply to readers of the
paper, and in these days of staff
shortage it is even more necessary
that attention should be confined
to those readers. Letters which
are accompanied by a stamped
and addressed envelope with-

.out a coupon will rémain ip

abeyance
supplied.

until the coupon is
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Licence. Figures

IN answer 'to a question in the House of Commons
recently regarding ‘the number of. radio licences
issued-for each year- From and including 1937 onwards,
-the “Postmaster-General qiioted, the. tollowmg figures:
1937, 8,480,822; 1938, 8,908,306; 1039, 8,047,570;
1040, 8,004,177 ; 1941, 8,625,579.

“ Utility Radio Sels Being Considered
IV Parliament recently Mr. Dalton, Pres,\dent of the

Board of Trade, stated that sorne I"S,OOO wireless
sets for the civ ilian’ pdpulation are in process of” manu-
facture. He added that the most economical results
would’ be “achieved by completing” - these ‘séts rather
than embarking at this stage on the production of utxhty
sets.  This, however, was under consuieratlon

Television Relay System
N extension o: the radio-relay system of television
betwéen cities, which is already working between
New- York and Phlladelphxa is planned by executlvBa of
four American television companies. It is proposed to
erect” a- station in VVaahulgton and to link it with
Philadelphia.

U.S. Television
THF result 'of the conference of the United States
Federal Comimunications Commission’ to decide
the fate of television for the duration of the war is being
anxiously awaited in America. Television is bemg
uscd by the New York civil defence organisations for the
‘purpose of training personnel.

Listening by Order

BY a ‘decree ‘recently published in- Germany the
personnel of public establishments must at once
suspend all service to customers and remain _silent
during the transmission of German and Italian
bulletins and special announcements.

OF WIRELESS

Tunnel Aerial

IT is reported that for some time American owners
of car radio receivers have complained of signals
fading out when the car is passing under bridges or is in
a tunnel. Now a vehlcular tunnel, near Pittsburgh,
has beem equipped with an “ outside aer ial,” with a lead
carried .on insulators inside the whole len"th of the
tunnel, and good reception is obtained.

Radio-Paris Wrecked
CCORDING to a recent report from Vichy the
pylons carrying the aerials of the Radio-Paris
broadcasting station at Allouis, near Bourges, 130 miles
south of Paris, have been blown up with d)nanute by
caboteurs. One of the huge pylons, as it fell, destroyed
part of the station buildings. Well known to listeners
on the long waves before the present war, Radio-Paris
was one of the most powerful transmxttma stations m
the world.

I BB.C. Programmes are Cut

R. DALTON, President of the Board of Trade,

¢ recently stated ina Parliamentary reply : * If the
B.B.C. Home and Forces programroes were closed down
at 10.30 p.m., and listerers then turned off their lighting
and went to bed 250,000 tons of coal might be saved
during the winter months,” Mr. Dalton is, of course,
a theorist.

U.S. Broadcast Defence Programmes

A SERIES of programmes titled - Bombs Over

Cincinnati ? ” has become a weekly feature broad-
cast from four of the five broadcasting stations in
Cincinnati., Written, directed, produced and recorded
through the facilities .of station. WLW, the programmes
are sponsoredt by. the Hamilton County Council for
Civilian Defence in . an effort to acquaint local citizens

with the [possibility of the community being subjected
to a bombing raid.

Canadian Broadcast News Service
N a recent address Major W. E. Gladstone
Murray, 'General -Manager- of the
Canadian ~Broadcasting - Corporation, de- -
plored the lack of a hlgh power short-wave
station for the dissemination of Canadian
news. In reviewing the growtli of the Cor-
poration, Major. Murray said that it had
increased its effective coverage from 48.8
per cent, of the population in 1936 to
go.5 per cent. in 1940, Coverage was
poorest in the Cariboo Valley of “British
Columbia.

ATS. Girls Fitting Tank Radio
WING to the shortage of - wireless
mechanics girlsin the A T.S. whoshow
aptitude for the work, are receiving special
training for radio’ work and some have
already begun work on ﬁttmcr radio equip-
ment in Valentine and Matilda tanks for the
Middle East.

Croaking Radio
KENT A.A. unit, when investigating
interference in radio reception, found
a frog in their portable set, y

Sheila Borrett Back -

HEITLA COX, who,as Sheila Borrett, was
the first woman anno cer, has
rejoined the B.B.C. announcing staff,

Agroup vf A.T.S. mr.’s, bezng trained as wireless operators, are here seen receiv
ing instruction in an open-air class,
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Television Producer Joins RAAF. )
B.C. Television producer, Harry Pringle, an Aust
tralian, has joined the Royal Australian Air

Force. :
B.B.C. Mobile Recording Units

AUTHENTICITY is keynote of B.B.C. recordings, -

and future generations will have the advantage of
hearing what actually happened on specific occasions.
Touring extensively war-time Britajn, B.B.C. has eleven
‘ Mobile Recording Units.” These camnouflaged armour-
plated cars contain gear for making gramophone records.

Calling British Forces in Malta

ISTENERS with relatives serving in Malta are asked

to send their messages to the B.B:C. in the form of
a lyric, to be sung to any well-known tune or popular
air frém. grand opera to swing. .This novel suggestion
was:made by an Army sergeant just returned from the
foriress.. Alick Hayes, who produces * Calling British
Forces in Malta ™ ¢very Sunday evening, has adopted it.

Sergeant Newmark, the soldier from Malta, launched
the lyric programmes when he sent a message to his
iriends.in “ {3 Company of a famous regiment now
stationed in the island, to the tune of “ Roll Out the
Barrcl.” ) :

Listeners are asked to address their Iyrics to * Malta
Lyric. Messages, B.B.C., Broadcasting House, London,
W.1.” Nat ‘Allen and his Backroom Boys will play the
chosen' airs. i ]

Great; favourites in the Malta programines are Ronnie
Shiner, that congenial cockney, and' the * three-minute
padre;’* who is always gonged when he overstays his
time limit.

“'Workers" Playtime” Programme
“ ORKERS’ PLAYTIME,” the popular programtne
for war workers, started as an experiment by
the B.B.C. for a few weeks last year, reached its first
anniversary on May 3oth when a special programme
was broadcast from the London area.

It-was John Watt's idea in May, 1941, that the B.B.C.
should go to workers who could not come to B.B.C.
stadios to see and hear performances by famous artists.
Three times a week for the past year the B.B.C. has taken
companies of first-class artists {o entertain the men and
women in all parts of the kingdom producing the ¢ tools
of war” in Britain. These variety programmes have
been broadeast to the world from modern stages in huge
canteens of up-to-date factories, from rough huts on
mountain sides and from"almost every type of factory
in Britain,

U.S. Broadcasts for Men in Services
SOLDIERS, sailors and marines of the United States
7 Armed Forces, particularly thosc stationed in thc
Canal Zone, and at other places in the world sithin the
reach of WLWO’s Latin American beam, are' having an
opportdnity, to hear some of the finest entertainment
ever broadcast by a United States radio station. Two
programmes- especially desigried for U.S. military and
naval men are ** Command Performance * and the newly
inaugurated: ““ Baseball Intervievs.” ’

- Command Performance ” brings entertainment to
service men outside of. the United States; and -it is
broadcast cach Sunday evening at 9.15 p.n.; featuring
the greatest names in U.S. radio. “Fred Allen, Robert
Benchley, Kate Smith and Fred Waring were among
the first microphone personalities to malke their appear-
ance on “ Command Performance,”. and the producers
eagerly await the wishes of the men of the U.S. Armed
Forces so that their own favourites may be featured on
coming progrdmmes. WLWO broadcasts “ Command
Performance ” éon 9,590 kilocycles, 31.3 metres, and the
time, asstated before, is 9.15 p.m. E.W.T. .

Music While You Work

MANY North-Country brass bands, dance bands and
orchestras, etc., are helping to increase war
production. They make this contributiorn to the nation’s

Girl students at Wellesley College. Mass., U.S.A.,are 1o haoe
their own radio station, and our illustration shows Ruth Nagle,
who will be in charge of drama.

war effort in the “ Music While You Work ” series,
which is broadcast twice cach day to war factories
throughout the length and breadth of the land. If a
recent ‘‘ Music While You Work” programme-—on
May ‘rxth-—the band of the East Yorkshire Regiment;
conducted by Patrick Purcell, gave a morning broadcast

.in the series,

Three Million Factory Listeners
NEARLY 5,000 factories throughout the country are
novw taking these twice-daily programmes, and more
than 140 bands, etc.,, have contributed to “ Music
While You Work,” since the series began in June, 1940.
It is estimated -that more than three.million workers in
factories hear the programnme, but the total listening

.public is nearer 6,500,000. The itnportance attached by

factory managements to these programmes, which are
played to their workpeople, is indicated by the corres-
pondence received by the B.B.C. One firm stated sorne
time ago: ‘ When, owing to a breakdown, no music
was received, production dropped 13 per-cent. When
music was re-introduced, not only was normal produc-
tion regained, but output increased by 5 per cent.”

- Fees for Music in Factories
CCORDING to a recent report, the B.B.C. * Music
While You Work *” programmes, which are amplified
by lolidspeakers to .war workers, have attracted the
attention of the Performing Right Society; which
collects fees for' music composers for prescntation of

" their works, A director of one firm to which the society

applied for fees has written a letter to the Pressin which
he states: “ It would be a brake on the national effort
if manufacturers are penalised for alleviating mono-

, tonous hours at the work bench by diffusing music

broadcast for the purpose. The society has already
collected fees from the B.B.C.” Mr. C. I, James, general
manager of the Performing Right Seciety, has stated
that the fees werc equivalént to 1d. per employee
per anpum for one hour’s 1nusic a day.
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LOW-FREQUENCY

TRANSFORMERS

Full Constructional Details' of Three LF. Transformers are Given in This Article

By FRANK

A convenient holder for the winding spool is a square stick which fits tightly
within the spool. In this illusiration a lensth of rubber-covered flex has beeri
soldered to the end of the wire, the joint being covered with insulaling tape. In

the rear at the right is a transformer wound en a sectioned spool.

S most readers are aware, a low-frequency trans-
former is described according to the step-up ratio
between the primary and secondary. ln practice,

it is the turns ratio which is used as.an index of the
step-up ratio. Thus, if there were 1,000 turns on the
primary and 5,000 on the secondary, it would be stated
that the fransformer had a ratio of one to five,

Gauge of Wire

Although very fine wire could safely be used for the
winding—in view of the extremely small amount of
D.C. to be carried—it is. usually far better for the con-
structor to avoid gauges finer than about 40 s,w.g. Wires
of finer gauge are. extremely ‘thin and fragile, so that
they are easily broken when winding: DBesides this, the
counting of turns becomes* particularly tedious if a
winder of some kind is not available. Some more-
experienced constructors will probably use a-lathe for
winding, setting this to run at very -low speed and,
perhaps, fitting a counter on the headstock. This is by
no means essential if we stick to cores of fairly large
dimensions ; if an attempt were made to use very small
core stampings a larger number of turns would be
required (the position is closely related to that which
exists with regard to the number of turns per volt with
po\sl'er transformers) and they would be difficult to deal
with.

Fig. J.—(Above) The dimensions and constractional
details of -a suilable bobbin. - Fig, 2.—(Centre) Shou-

ing the locdtion -of the primary and secondary windings and. cannections for a push-pull
circuit.  Fig, 3—(Righl) A tubular bobbin suilable for small cores. -

Secondary

PRESTON

Constructional Data

For most purposes a transformer with a
nominal step-up ratio of about one to five
is perfectly suitable. Using the gauge of
wire and core size which will he suggested,
a transformer wound to this ratio is suitable
for use in a series-fed eircuit in practically
any type of set. The primary, wound with
38 s.w.g. enamelled wire, will easily carry up
to 50 mA, which is, of course, far more
than the anode current of a detector or
intermediate L.F. valve.

Using a core consisting of three dozen No.
4 Stalloy stampings an excellent. trans-
former can be-made by using a primary
winding comprising 2,000 turns of 38-gauge
enamelled wire, and -a secondary consisting
of 10,000.turns of 4o0-gauge enamelled wire.
The winding spool could be made. by fol-
lowing the details given in Fig. 1, the cross
section of the core being 13/i4in. by ap-
proximately 17/sin.  Actually, it will be
satisfactory to make the spcol to fit a core -
slightly -over }in. thick, and then to Al it
with stamnpings after winding.

It is customary when making transformers of this
type to.place the two windings one over the other, simply
insulating the two—and also insulating betiveen every
few layers of each winding-—with oiled silk, emnpire tape

- or 'waxed paper. T%g general idea is shown in TFig. 4

which represents a long section through the spool.
First the cnd cheeks are drilled and fitted tightly, on
the rectangular-sectioned tube, and then the bobbin is
wound with insulating tape, empire tape or oiled silk,
This smoothes over the sharp corners besides helping to
give additional support to the end cheeks.

Insulation

The primary is then wound, a layer of insulation
such as waxed paper being placed after approximately
1,000 turns, On completion of the full 2,000 turns, the
end connecting lcad of rubber-covered flex is soldered,
the joint being covered with sealing wax .or a slip of
waxed paper, and the lead brought out either through a
hole in a cheek or led up the inside of one of the checks.
The primary must then be covered with at least one layer
of insulation, the tape or oiled silk being allowed to bend
up agadinst the insides of the checks at the ends; this is
to guard against any secondary turns slipping past it

and, possibly, touching any primary .
turns, \
” l
. i
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The insulating
malerial between
winding layers
should  be used
as shown here.

Insuitation -

A similar procedure is followed in winding the second-
"ary, -which is divided into three or four sections by
means of layers of insulation. The end of the winding is
finished as ‘with the other transformers described, and
the whole of the outside of the spool well covered with
insulating tape.

Leads and Connections

Although not previously meéntioned, it is clearly
imporfdnt that a note should be made of the four leads
from the primary and secondary windings. One simple
method is to use pieces of flex of different colours for the
ends of the w indings, another is to paint spots of colour
on the flex connecting leads, and a third is to -stick
pieces of adhesive paper 'to the flex leads, marking these
L.P, O.P, LS, and O.S. to represent : inside PrOnary,
outsidc.primar_v, inside secondary and outside secondary
respectively. When connecting the transformer I.P. goes
to the anode, O.P. to H.T.4, L.S. to earth or G.B. and
0.5, to grid.

The method of fitting the core stampings and core
clamps is precisely the same as for mains transformers.

More Compact

A somewhat more compact transformer, and one
that is perhaps rather easier to make, can be bmlt by
using as core, about three dozen p'urs of No. 5 Stalloy
starnpings. The cross section of the” wmdlmr limb of
these is #in. by rather more than in., so it is convenient
to use a tnbular winding spool. This is shown in Fig. 3,
and the inside diamecter of the tube should be 13/yin.
For convenience, however, we should usc any convenient
paxolin, presspahin or cardboard tube with an inside
diameter between {in. and about §in. ; if the tube were
on the small side it would be nccessary to usc fewer
stampings ; if it were a full in. in diameter, we should
have to use rather more than three dozen smmpmgs or
else pack the tube with a strip of cardboard to wedge
the core tightly into the former.

It will be seen that six checks in all are fitted to the
central tube. These should be 2}in. in-overall diameter,
and must have a central hole of such a size that the
cheeks will fit tightly on to the tube. There is a pair
of small anchor holes in each of the two end cheeks,
whilst small slots are cut or sawi in the others to permit
of the wire being taken fronmr one to
the other.

This time the primary should -con-
sist of 3,000 turns 40 s.w.g. enamelled

the winding.

former windings to

Salde.zms a length of flexible wire to the end of
The joint thus formed must be
cm)ered with insulating material.

the top of the insulafed primary from the second to the

fourth section. The number of turns mentioned will
give a ratio of one to four; a one-to-five ratio can
be obtained by using 13,000 turns on the secondary,
dividing these between the four sections.

This form of spool and method of winding have cer-
tain advantages over the method prewousl\' descubed
The principal advantage is that the secondary wmdmg,
being fairly well split up, has a:lpwer self- capamtv than
v»hen wound by the method ﬁrst described.” Insulation
between primary and secondary is also inclined to be
superior. There is the further. advantage that it is
always ezmel to wind a. spool of cu‘cuhr section -than
one which-is rectangular

Push~pull Details

A push-pull transformer can be,made by. following

the ‘same genéral procedure as that alréady explamed -

The core should for prefercnce, consist of three dozen
pairs of No. 4 Stallov stampings, and-the spool should
be made of rectangular cross section to fit them. !Four
cheeks are re quued these being the same sjze as shown
on Fig! 1,
wind the primary i the centre section. This Should
consist of 2,000 turns of 38-gauge . cnamelled :wire.
For a one-to-five ratio transformcr, - the complete
secondary should consist of 20,000 turns of 40-gauge
enamelled wire. This is wound as two separate windings,
each of 10,000 turns. The method of connacting the
ends of the windings is shown in Fig. 2, \thre it is
assumed that all windings are in the same direction, as
they should be. In many cases the two G.B. leads from
the secondary would be joined togdther to act as a
centre tap, but it is frequently an advantage to employ
separate connections for these, especially in a battery
set. *

Separate secondary windings have much in their
favour, as they allow the individual valves in a push-
pull output stage. to have their grid-bias adjusted
independently, thus ensuring equal anode current
consumption and more accurate matching,

The. winding detailst given above are intended for
P P. input transformcrs used in normal Class A circuits,

, where each valve is operating on a straight portlon
of ‘its characteristic curve. For Class-A- B, Class B or
Q.P.P. it is essential to. use transforters specifically
designed for such circuits, as the turns ratio differs a
great deal and the secondarv,wmdmds have to possess
certain characteristics to render them suitable for the
power input requirements of the methods mentioned.

With unscreened L.F. transformers, a certain amount
of care must be taken to prevent mtmactlon in locating
them with respect to other components. This apphes
in particular to mains-operated receivers or amplifiers,
as, in addition to interaction between components, there
is always present the possibility of wires carrying raw
A.C. creating a field which would affect the L.F. trans-

the extent of intro-
ducing hum,

wire, this being placed in the central
slot. For the secondary use 12,000
turns of 40 s.w.g. cnamelied wire
equally - divided between the other
slots; 3,000 turns in each, in other
words, “When winding it will be ad-
visable to. fill all except one winding
section with string . to prevent the
cheeks from being displaced. Wind
the primary first, dividing the total
winding into about three parts with
insulation. Then wind the secondary,
starting from one end..of the spool and
winding all four remaining sections.,
The wire can be passed rlght across

Arrange -the cheeks as shown in -Fig. 2, and .
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The Valve as a Rectifier

AC.and DC.  :

EFORE one can:consider \1>1hg alternating current’

supplies for the purpose ¢ of pr’ov1dmg the necessary .

high tension for a' recéivervor an amplifier, it is

- essential to arrange some.means w hereby the alternating -

current can-be ! @ rectified >’ so-thdt a-steady . curiént,
flowing in one direction only—direct cmrem‘,—-ls ohtamed'

The process is known.as * rectlﬁcatlon
article it vefers to alfernating currénts of low frequency——

Do
)

AC,

i Zero.

|
o a7 "’-*Ja{b

t#is. li=—Graphical representation of a D.C, and an A.C. supply.

the. standard {requency of commercial supplies in this
country being' so cycles per second-—and not, as in the
case of 1ect1hcat10n or detection in a wireless recexver to
alternating currents of radio or high frequency.

When dealing with batteries or D.C. supplies, the
potential .can be considered to be steady, w hile the
polarity is always constant, one side of the circuit being
negative and the other side positive. With A.C., however,
the state of affairs is very different, as the polarity
aiternates between a positive and negatne maximnum
value.

It is posslble to represent the difference between the
two supplies graphically, and *“ x,”” Tig. 1, indicates the
wave form of a direct. current while Vi y” shows that
pmducod bv an alternating supply, the change in
polarity being
clearly indicated.
The distance -be-
tween the two
points “a”
“b " represents a
complete cycle,
during which the
current passes

tive maximum,
back to zero and
on to nmnegative
maximum, gnally
completma the
cycle by returning
to zero. This
cycle is repeated
very frequently,
and it is the

is. 2—The basic circuit of a valy
rectifier:

The Function of a Valve Rectifier

> and in this-

and -

from zero to posi--

) Half- and Fi.!il-Wave Recﬁficaﬁon

number: of times per-second that it takes p}ace which
determines the periodicity or frequency. of the current.
If the two curves-are given a little consideration, it

will be. apprecnted that to.obtain the required * recu]ta
.the alternating-current has to.be.stopped from flowi ing
in- alternate du‘ectlons -i.e., above and below " the.zero

line’; therefore various methods have.been devised to
do th.lS but:in "this article we are-only concerned with
the thermioni¢ valve as a rectifier. : !

‘The Valve Rectifier C

The original thermionic valve (Fleming) employed two
electrodes only {diode valve), a filament and an, anode,
as indicated in Fig. 2. For its operation it depended on
the filament, when heated, cmitting electrons. whicly
passed across the 1ntervenmg space t6 the anode, provid-
ing ‘the.anode was maintained at-a positive potentnl
wtth respect to the filament, The flow of electrons
constitutes an electric current, and the milliammeter M
will indicate its presence.

The rectifying valve of to-day is’ tundamentaﬂy the
same, théugh, of course, vast improvements have been
made as regards de51gn, construction and efficiency.

The modern rectifying valve can be of the directly or
indirectly heated type; it can be fitted with one dr two
anodes for half- or full-wave rectification, while larger
electrodes are employed to allow the necessary output
and life to be obtained.

The. main comsiderations in design arc the reduction
of voltage drop across the valve, perfect insulation,
and a filament which is capable of giving a generous
emission “without excessive loss of life. The placing of
the anode in relation to the filament is very imnortant,
as this has a direct bearing on the voltage drop.

ocC
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Fiz. 3.—Shows, in_a graphical manner, the effecis of rectificetion
of an A.C. supply, and the smoothing circuils.
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Operation : 1" uf

Referring again to Fig. 2. If the battery “ B” is
replaced with a source oi alternatiug current, it follows
that the anode will be alternately positive and negative ;
therefore, in view of the previous remarks cencerning
the Flening valve, it also follows that current will flow
only during the positive half-cycle, i.e., when the anode
is positive. During the negative half-cycle, no current
flow will take place, s6 what really ,happens is: a
unidivgctional current is set up, but it is of a pulsating
nature due to the time between successive positive
half-waves.

This can best be understood by examining Fig. 3, in
which curve * A’ shows the wave forin of the rectified
output, and it will be appreciated—by comparison with.
“x,” Fig. 1—that the D.C. thus produced is still far
from perfect. .

The system described deals with only -half of the A.C.
wave, it being the 'most simple method possible, and it is
usually known as half-wave rectification. -

Full-wave Rectification .

If two- half-wave rectifiers are connected as shown in
Fig. 4 it will be possible to utilise the completc "A.C.
cytle and obtain a greatly improved output wave form:

The source of alternating current is obtained from the
mains via the transformer “ T,”” which can be so designed
that the voltage output of the secondary windings is
gréater or less than the actual mains supply.

The secondary “ $”’ is provided with a tapping at its
dead electrical centre, and it is essential that the voltage
across ‘s and “s.1.” is equal to twice the voltage
required by the anode of-each rectifier, thus. giving
between “c.t.”’ and “s " and “ ¢.t.”” and “ 5.1.”" a voltage
equal to.that required by each valve,

When the secondary is positive at “s,” current will
flow through the rectifier “R,” but “ Rr” will be
inoperative. As soon, however, as the polarity of the

'secondary changes, “s.0l.” will becorne positive and the :
Y. ges, D

current flow will be through rectifier *“ Rz,” while “ R ™
will cease, as that end of the windiag is then negative.

By adopting this method, and it is the one most
widely used, both half-cycles of the A.C. wave are rectified,
and tho resultant output is considerably smoother or,
in other:words, the big gaps between the pulses “A,”

Fig. 4~—~Method of using two half-wave rectifiers to obtain an

improved . output . wave form. -

Fig. 3, have been filled in, as shown by * B’ of the same
diagrany, by the rectification of the additional half-wave.
1t is n6t usual, for average -amateur work~to use two
separate half-wave rectifying valves to obtain full-wave
rectification, as full-wave rectifying valves, containing
two sets- of electrodes within one bulb, are standard
products of the various valve manufacturers:

-

Smoothing

It has been agreed that-the outputs obtained so far are
still far from perfect and quite unsuitable to feed the
anodes of the valves in a receiver or an amplifier, therefore

 some smoothing arrangements must be employed.

For simplicity’s-sake, consider the half-wave output
first. Quite a high degree of-smoothing can be obtained
by simply connecting a suitable fixed condenser across
the output. In fact, sych an arrangement also has a
marked effect on’ the. oiitput voltage, tending to. raise
the value; therefore, although the capacity is not
exactingly critical, it is advisable to follow the rectifier
makers’ “specitication.. If the condenser has too high a
value, damage can b caused.to the rectifier by excessive

charging  currents, while, on the other hand, if the
-capacity is too small, the condenser will discharge its

load too quickly or too much before it receives the next
charge, thus producing a pronounced ripple. .

If the curve “ C” (Fig. 3) is examined, the general
effect of the condenser can be seen. During the positive
half-cycles the condenser receives a charge which is

_1::'7" oC +

T L o

Fig. 5—Full-wave valve rectifier circuit, complete with smoothine
choke and condensers. ;

discharged, or partially so, during the following negative
half-cycles, thus, as the cufve shows, filling in, so to speak,
the gaps between the pulses.or peaks, the part  z*’ being
condenser voltage.

For the average amateur working voltages, a capacity .

of 4mfds. is quite satisfactory, but it will be found that
half-wave rectification requires more smoothing than
full-wave. ’

The uncvenness of curve ““C > is due, to a great extent,

to the presence of “ripple ” voltages superimposed on
the direct current, and. if such are -allowed to remadin it'is
highly probable: that pronounced “ huw”
experienced, so a simple filter circuit has to be embodied
to remove all ‘traces of them. A good i.F. choke and
another fixed condenser are ail that is necessdry, at least,
in the majority of cases, anrd"théy are introduced int6 the
circuit as shown iit” Fig. 5, which shows the complete
full‘'wave rectifier arrangement.

With the output of the full-wave circuit, the condenser
smoothing has an-even greater effect than in the previous
case, the resultant curve being shown as “ D' (Fig. 3)

)

where'it will be seen that the output is no longer a series
“of heavy pulses, but a fairly steady supply. 1 '

The filter circuit is still, however, essential, and its
effect can be scen by examining the curve “ B (Fig. 3),
which represents a reasonably good D.C. supply.

The choke ““ Ch,” Fig 5, should have an inductance of

. at least 20 to 23 henrics when carrving the maximum

current output of the rectifier concerned, while * Cx
should be 4 mfd. to 6 mfd., and, for safety’s sake, it is
advisable to see that it-is made for a ““working *” voltage
of, say, 50 per cent. higher than the rectified output.

will -~ be
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Eliminating Unnecessary Valves.

Maditying the Detector Stage.

Economise on Power-2

Using an Economiser Circuit

By L. O. SPARKS

AVING completed the examination ot the batteries
and all external connections, consideration
should be given to the circuit specification.

For the purpose of illustrating the points to be dealt
with, let ws assume that the receiver incorporates four
valves arranged in the following manner: One stage ot
H.F. amplification feeding a triode detector, the latter
being resistance-capacity coupled to an L.F. valve,

which passes on the signal to the output pentode by .

means of a low ratio L.F. transformer. A valve
sequence of this nature would normally provide reason-
able sensitivity and ample L.F. amplifitation—even
when receiving a wealk signal from a distant transmitter.

An average high-tension current consumption for
circuits in this class would be in the region of 15 mA.s,
but it is highly probable that many individual sets would
register figurés nearer, say, 18 to 20 mA.s. These would
represent heavy loads on the usual dry H.T, battery.

GB2

LT T2 PR Pyt

GBI

Fig. L.— The slight alteration necessary
to cut out the L.F. stage.

and, unless a super-capacity type was used, it would not
——even in pre-war days—be a very economical propoition.
Under present conditions such current consumption is
likely to cause the set owner a certain amount of worry
over upkeep and “battery replacements; therefore, the
most reasonable procedure to adopt is to take the steps
necessary to reduce the current load on the battery and
thus help conserve supplies.

Redueing Current Constumption .

Current consumption can be reduced in many ways;
before taking hasty, drastic measures—which, in the
long rum, might not achicve the desired results, plus
satisfactory reception—it is best to analyse the complete
circuit to determine which stage is-doing the least work
in proportion to its H.T. consumption: To take the
circuit under consideration, it will be reasonable to say
that the H.F, stage is taking 24 mA.s, the detector 1}
mAs, the L.F. 5 mA.s and the output pentode 10 mA.s,
making a total of rg mA.ss. These figures show that
the last two valves are the most extravagant ; the output
valve is essential—more about that later—but, can one
say ‘the samne about the L.F. stage?

As mentioned last month, the output power can be
reduced considerably without the listener -appreciating
any change, so it is safe to assume that the L.F. valve
can go. This does not mean that components and wiring
should. be ripped ouf, in fact, it is quite unnecessary to
adopt such drastic steps for any of the suggested inodi-
fications. The part of the circuit concerned is shown
in Fig. 1, in which the broken lines indicate the new
wiring required to cut out the L.F. valve marked V3.
The connection from the secondary of the L.F.'trans-

Fig. 2.— Using the L.F. transformer to couple
V2-V4, to increase the gain.

former to-the zrid of the pentode should be removed and
the valve (V3) withdrawn from its holder. The output
from V2 will then be fed .into the pentode, and it wiil
be necessary to adjust the value of G.B.r to suit that
.valve ; the connection G.B.z2 can be removed from the
G.B. battery as it is' ne longer required.

This slight alteration’ will have a very appreciable
effect on the H.T. consumption ; the loss in vohmme—
so far as the British transmissions are concerried—is
not likely to be sufficient to mar the entertainment
value of the programmes. There are, of course, bound
to be exceptions.to this statement ; certain localities are
worse than others for peneral reception ; therefore, it is
up to imlividual listeners to apply-the various- ideas
given in this article to determine which is most suited to
their conditions. e

An alternative to the above alteration, for those who-
wish to get slightly more power than the new three-valve

- circuit is capable of giving, is’
Bk shown in Fig. 2. This allows. the
transformer to be used as the coup- -

S ¥ g e
ling between Vz and V4 in place of
the resistancc-caparity unit, thus
providing an increase in amplifi-
cation. Remove V3 as before;
leave ithe transformer sccondary
connccted to the grid of V4 and
G.B.z in the G.B. battery. Break
the H.T. feed to the anode resis-
tance of V2 at the point marked =
“A,” and connect the.anode ter-
minals on the valve holders of V2
and V3 together. G.B.r can be
withdrawn from the G.B. battery.
The transformer primary is now
in the anode circuit of the detector
(V2), so that clectrode will receive
. a greater H.T. voltage than before,
owing to the lower resistance of the primary compared
with the anode resistor. This may upset the reaction
operation, and it would be advisable to use a separate
H.T. lead to point “B* so that the voltage can be
adjusted to suit the detector stage, and,.incidentally,
allow the most economical value to be selected.

The H.F. Stage
Tu many districts an HL.F. stage is not really necessary

Fig. 3~ Cutling ouf the H.F. stage is a simple mater, if reference

is made to this diagram and the text
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a little attention to the aerjal and the use of
an aerial series condenser—variable for prefer-
ence—will do a greaf deal towards -improving
signal strength and selectivity when the H.F.
stage is removed. A simple test will show
whether the H.F. valve is absolutely essential
(bearing in. mind economy of H.T. current) and
the modifications are showu in Fig. 3.

If the H.F. coupling is of the transformer
type, remove the H.F. valve (V1), and the H.T.
lead to" the primary at the point marked “ C.”
Short-circuit the fixed condenser “D” toearth
and connect the aerial to the connection,
which is normally ‘joined to the top of the
H.F. valve, via a small variable condenser having a
maximum value of, say, .ooor rafds, These alterations
cut out the aerial tuned circuit and the H.F.- valve,
thérefore, tuning will be flatter but this can be 1n1proved

Anode

Dy the careful use of the aerial series condenser, If

the HLF. coupling is * tuned-grid,” as shown in Fig. 4,
the following procedure should be adopted. Remove
the valve, break the H.T. feed to the. H.F. choke
at the pomt ““F,” and connect the aerlal to the side
of the coupling Condenser marked © ‘E,” making sure
that the . top-cap
connection to the
H.¥F. valve does
not touch any
earthed parts of
the dircuiit., If
selectivity is not
good enough, re-
place the fixed
coupling conden-
ser by a variable
one, as suggested
for the first ex-
ample.

These tests
should De carried
out over a rea-
sonable period, as
it is not fair- to
judge the results
until one has-got
used to-the modi-
fied circuit and
results.

11“

Fig, 4—The a[teratwns necessary for
a “tuned-grid " H.F. stage.

The Detector Stage

‘Assuming that the H.F. valve can be cut out of circuit,:

it can be used in the detector position with advantaﬁe
especially in those districts requiring that little extrd
efficiency from the modified circuit. The use of an S.G.
or H.F, pentode valve in the detector position results
in a much greater amplification being obtained than w hen
a: normal triode is used. Selectivity is ‘also Dbetter,
therefore, when dispensing with the "H.F, stage it is
well worth while to make the slight modifications
necessary to allow the valve to be used in the detector
position.

If the valve is of the four-pin type, the wiring altera-
tions are:” Remove, from the anode terminal of the
detector valveholder all existing. connections, and
arrange them so that they can be. taken——-by means of
a short length of flexible insulated wire—to the top cap
of the S.G. valve when' it is in its new position. To
the now vacant terminal on the valvcholder connect one
side of a .x mfd. fixcd condenser and a length of ficxible
wire long enough to reach the H.T. battery. The other
side of the fixed condenser is then connectéd to the
negative filament terminal, as shown in Fig. 5. The
“free end of the flexible lead is inserted in the 24 or 36
volt socket of the H.T. battery, but tests should be
made to determine the most efficient value, keeping it
as low as possible consistent with good results. Should
-the HL.F. valve be fitted with a seven-pin base, it will be
necessary to replace the existing detector valveholder
.- with one of the seven-pin type, and connect it as shown
by the diagram on the right of Fig. 5. To avoid purchase,

HI+24
=36 Volts

Fig. 5.;'Thc valve-holder connections—plan view of helders—for an S.G.

detector stage.

or if it is difficult to obtain a requu:ed part, the holder
used in the H.F. stage could, of course, be utilised.

The Output Stage

So far, no mention has been made of the valve which
has the heaviest current consumption, namely, the
output pentode. The H.T. current consumption of the
two-volt power and pentode valves normally obtainable
varies over quite a wide range of values, and some of
those coming within the super class, can impose a heavy
drain on an H.T. battery. The majority of single-valve
output stages operate on what can be termed Class A
conditions, which -means . that the maxinmwm ancde
current is flowing the whole time—irrespective of the
strength of signal being handled. This can be considercd
—in the light of current economy—as most unsatisfac-
tory, especially when one thinks of the periods during
which the valve is not doing anv work, i.¢., during silent
parts of the programine, or when very soft passages are
being received. By utilising Class I and Q.P.P. systems
of operation, the anode current consumption varies with
the strength of the signal being handled, and during
idle moments the qulesccnt current ‘v alue is only a
fmz:zzon of the maximaom.

It is possible to achieve results very similar fo those
mentioncd above by incorporating a system developed
by the make1s of the Westinghouse Metal Rectifiers,

which uses one of their type W.6 rectifiers. The recom-
meuded circuit is shown in Fig. 6, and the principle of
operation is as follows,

A small portion of the L.F, output is tapped off and
rectified, the D.C. voltage thus obtained being used to
bias the’ output valve accordmw to the power which 1t is

Fig. 6.—The

iser circuit r ded by the makers of the
Westinghouse metal rectifiers.
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called upon to handle. An important point to note is
that no'grid-current flows, therefore there is #no need to
use a Spe ccial driver valve or L. I, transformer preceding
the output stage.

The grid- bias 1 must be increased above its usual value,
to. redur‘e ‘the standing or qumscent current of the valve
to quite a low value, this being in keeping with Class B
and Q.P.P. opmatlon

When a signal veaches the grid, the rectifying action
of the Westgctol allows a D. (, voltavc to be built up
across the vesistor Rz, the upper end being positive.
As it is this point to w ‘hich the grid-bias lead irom the
valve is taken, the bias actually applied to the valve
will be the resultant of the. voltage {rom the G.B. battery
and the rectificd voltage across: R2

The effect, therefore, is that when a powerful signal

is applied to the grid, the high value of grid-bias from.

the G.B. battery is autoinatically reduced to a value
sufficient to allow the signal at that instant to be handled
. without distortion. The system is most satisfactory,
provided adequate precautions are taken to prevent the
grid-bias value changing at low frequency, and thus
ensure that no L.F. rcaction is produced between the
anode and grid circuits, In the circuit shown, the filter
formed by the condenser Cz-and the re51st01 R3 takes
care of- this by keeping the grid-bias at a frequency lower
than the lowest low- frequency signal likely to be haundled.

By virtue of the complete action of this econonnser

- circuit, the quiescent value of the anode current comn-
sumptlon is kept at'a very low Jigure, and even when a
signal is’ received by the valve the grid-bias adjusts
1tself so to spealk, so that the anode current is not
allowed to rise above that value necessary for satisfactor;
reproduction. The overall effect is a considerable saving
in current consumption and, likewise, the life of the
battery.

The makers of the Westector have preparcd a useful
table showing relative operating data and values for
Rrx for the typo% of battery output valves most widely
used, and part of it is reproduced below.

. Quies. Peak Out-
Valve B\a}ét](gy thfnlg Current | Current put
i mA. mA, mW.
Pen. 2204 .. 150 100,000 2.0 20 | 1,100
Pen. 2204 .. 120 4 100,000 1.3 16 Wy -
220 P.T. .. 120 100,000 1.3 16 640
Pen.220
220 HPT } 150 150,000 1.6 106 500
P.T.2™ =
Q.
D2o08 } 150 | 20,000 | 2.0 14 300
P.220
L.p.2 } 150 60,000 0.75 5.5 150
220 P.A. -

Formuloe and Their AppliCdtions—l

Formulae are Useless Unless They Can be

Some Practical Examples.

T is becoming increasingly evident, more so than
during any other period in the history of the
amateur radio movement, ‘that . technical quali-

fications are essential, and that it is now no longer good
enough for amateurs and, in particular, alleged radio
service men who try to cover up their totally inadequate
knowledge of the subject by the fraudulcnt use ot the
title radio engmeel to apply * hit-and-miss’’ and * rule-
of thumb ” thethods to a- subject which so obviously
calls for an intelligent understanding—if only clementary
—of its prmmplea

So many of the thousands of radio enthusiasts, who
have responded so splendidly to the appecals from
the three Services for radifo men, realised when they
started their radio training that thcy did not know as
much about thejr hobby or trade as they had assumed.
Radio in the Services naturally calls for special training,
but apart fromi the apparatus and equipment peculiar
to Service needs, a recruit ‘possessing a reasonably sound
theoretical }\.nowled“c of radio has a distinct advantage
over .others, and is "able to make more rapid progress
with the tr:nmnnr

1t is not intended to convey the impression that

“technical qualifications’ imply some predetermined
fixed standard, The expression is too, loose and has t0o,
great a field of application for it to be tled down to some
rigid, quantity of knowledge.  The actual limits or
requirements are governed by the class of work being
considered ; SpC«.ﬂ\lD” in a. general sense, dne l]]l"ht
classify the various spheres of radio actwmes undcr
headings such as these: Those requiring pure theory ;
specialised theoretical kmowledge ;
of theory plus production experience, and, finally; a
good undelstandmg of the theory. combined w1th
oxtensive practical . ability and a ‘wide knowledge’ of
commercial receivers afid allied equipment.

In this article it is only natural that we are prunarsly

concerned with the amateur constructor, ‘the expeii- .

menter, and’those who have in mijnd} entermc the radio
industry, and, during the present time, one of the
branches of the Scrvice.

To cover thesc various sections, therefore, especmlly:
in an article for géneral applxcat}on it is only poSSlan to

a sound knowledge

Elementary ltems are Important.

Applied.

touch on the elementary items, which, after all, form the
foundation of the knowledge one hopes to acqulrc I,
as ‘in all other matters, tbe foundatjon is shoddy or
skimped, the whole structure will be shaky, and—in the
case under consideration—the student will reach a point
where he will regret his failure to appreciate the true
value of those simple elementary rules, laws and forniule
which he passed over too quickly in his eagerness to
reach the more advancf:d and, possibly, morc interesting
stages.

Ohm’s Law
In view of the above, no apology is necessary for start-
ing with onc of the fundamental but elementary Laws
connected with the relationship bctween. Current, I,
Voltage, B, and Resistance, R.
The Law states that I—-%,

equations can be derived, namely, R=}i: and E=IR,

- "The units for these three equations—which -apply only
to diréct current, are amperes for the current, volts for
E and ohmns for 1eSJStance R. )

Exampies :
(), An E.M.F. {voltage) of 500 volts is applied to a

but from this two other

dircuit having. a resistance of z50 ohms. What
current will flow in the circuit ?
I=E:ﬁ=z amps
R 250 :
(2) The current flowing in a circuit is 4 amps.; the

applied E.M.F.is 1,000 volts. Whatis the 1e51stance
of the circuit ?

R

(3) A resistance of 400 ohms is inserted in a circuit;
the current measured is § amp. What is the applied
EMF.?

E=IXR=}xX 4oo=— X =

.- These simple examples can be cross-checked by using
equations 1, 2 and 3 to ecach of them.

E 1,000
T———4 =250 ohms,

400: 1400

=200 volts,



July, 1942

PRACTICAL WIRELESS

339

With radio work, one is usually more concerned with
milliamps, i.e., a milliampere is one-thousandth of an
ampere (1/1,000), therefore, when applying any of the

above to circuits involving. milliamps (mA.s) it is neces- -

sary to express the current as a ftaction or, better still,
decimal part of an ampere, or multiply or divide by
1,000, as shown below.
When current is expressed in mA.s:
I Ex 1,000, R E X 1,000 Fe
= ; R= I ; E=

IXR

1,000

Typical Applications :
.. What value bias resistor is required to provide 30 volts
bias, if the anode current of the valve is 20 mA.s ?
Solution.—Apply equation'No. 2 with B representing
the bias voltage required. k
A resistor has-to be inserted in series with the positive
H.T. lead to reduce the voltage of 350 volts to 200 volts.
The H.T. current flowing is 45 mA.s. Determine value
of resistor.. ' -
Solution.—Apply No. 2z with E,.representing the
voltage to be dropped, i.e., 350 volts—200 volts.
An anode decoupling resistor is inserted in series
. with the load resistor of a resistance-capacity coupled
valve. The anode currentis 5 mA.s; theresistor has
a value of 20,000 ohms. What voltage will be dropped
across it ?
Solution.—Apply equation No. 3.
The chief point to remember in any of the applications
is what units are used for the current neasurements,
amperes or milliamperes.

Wattage } .
Electrical power (D.C.) is the product of the E.M.F
and current, and.can, thercfore, be written :

(Watts) W=IXI. The units being the same as for
Ohm’s Law. Now we have seen that E=1IR, therefore,
W also equals

IRxIor IZR.

Now, I=g, and, likewise, E:I;éx R

b 2 1 g E_E 2
Theretore, W must also= BXR % R, or X R
r2
Wil
o W I . ‘
These arrangements allow one 'to determine the
wattage dissipated across a resistor when the current,

and resistor values arc known, or

If in the above question the resisfor had a value of
20,000 ohms and still produced a voltage drop of 50
volts but the current value was uaknown, how would
the wattage be determined ? .
E2 502

Solution.—Applying W= we get W= = 2360

20,000 20,000

If a circuit containing a load resistance of 70,000 ohms
dissipates a wattage of 5 watts, what are the values of
the current and voltage ?
Solution.~—Applving E=yWR we get
E= \1/ 5 X 10,000=14/50,000 = (approximately) 224
volts, N

W 75 e
I=/\/§=\/I~O—;o—oo’=(apprcmmate}y) 0.0224

amps.=22.4 A.s. .

These figures can be cross-checked by applying W=IE
in whiclh case we ‘get: 0224 X 224=5.0176 watts, a
value sufficiently accurate for an example of the applica~
tion of the formula. L

_For those who niight experience any diffictilty with
“squares’ ‘dnd !‘Square voots,” etc., the series, A
Refresher Coirse in Mathematics,” by the Editor, will
prove invaluable, as it deals With all such matters in a
most explicit manner,

Series ; Parallel and Series-parallel

Resistors connected in series: The resultant value is
equal to the sum of the individual resistors.

R=Rr+{+Ra4+R3+Ry .. ..., ...,

The same rule applies to cells (batterics) in series and
inductances in serics. .

Resistors in parallel.—The resultant valuc is expressed
thus: The reciprocal of the resultant value is equal to
the sum of reciprocals of individual resistors.

I_ I,

R RUY

The samc rule applies to inductances in parallel, and
condensers in series.

I I I
IA\,‘_‘—!—iE)‘—{—m I

.

Cells in parallel—The resultant value is that of one .

cell. :

Condensers in parallel.—The resultant value is equal

to the sum of the individual condefisers. '
C=C14C24+C34+Cy . . o vnnn..

(T'o be contined)

if the voltage across a resistor
and the current flowing through
it are known, The last equation
given will find application in such ¢
cases when the known values are
those of the resistor and the
applied voltage across it. .
Qccasions arisc to determine

the wvoltage “and current in.
circuits about which only the
watlage and resistance values
are  knowmn. For these the
equations
= W
E=+vWR and I= g be
applied. .
LExamples.—A mains voltage
dropping  resistor in an

A.C./D.C. set has a value of 650
ohms. The current flowing
through it is 0.2 amps. ~ What
wattage will be dissipated ?
Solution.—W = 12R = 0.2 X
0.2 X 650 =0.04 X 650=26 watts,
An anode resistor produces a
voltage drop of so volts when.a
current jof 2.5-mA.s is flowing.
‘What must be the wattage rating
minimum of the resistor ?
-Solution.. — W = El = 50
X0.0025=0.125 watis.

The apparatus used for recoiding conczris, eic. for oversea troops.
inaugurated by the R.A.O.C. band, and arranged through ENSA.

A tiew form :{ enfertainment
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Some Pracﬁca‘! and
'Pieasing ldeés for
l@préviﬁg the
Appéaran;e and
| Efﬁc;ienf:); of Exter-

nal Loudsbeakers

Fig. 1. —Thiscabinet lybe

of baffle is ideal for ulilis-

ing @ corner in a room for
iheé speaker location.

URING the last year or so, the use of extension
speakers has become increasingly popular, and
_we receive -many queries concerning suitable
wiring; output ¢ircuits and speakers. THese itemns have
been covered in a tomprehehsive mémner by articles
which have appeared in past issues, but there is one
item which has not recéi\’eg a great deal of consideration,
and it is hoped that this article will provide the informa-
tion which experience and requests indicate is sorely
needed. |
Many constructors still devote a lot of time and labour
to the wiring of the.extension points; quite a number
will go to a lot of trouble to devise some system of remote
control or switching; but the majority appear to neglect
—or, ‘at least, give very little fhought to—tlie actual
location and mounting of the speakef. In many in-
stances, a small square of 5-ply—unstained or polished—
is used and, apart {rom the loss of a wide range of
frequency respoise, the general -idea is not to be en-
couraged, as it -is bound to detract from the decorative
scheme of the room in which it is used. .
While admitting that-it is not fiow so easy to obtain
all that one might.wish for to complete extension speaker
iststallations, the - illustrations show that it is dot. a
difficult or expensive mattet to construct simple arrange-
ments which will improve the efficiency and appearance
of the unit, without using materials of which the supply
is restricted. .

Flaque Types

Where space or the lack of a suitable cabinet enforces
the use of a plain baffle-board, the ideds depicted by
Fig. 2z cart be utilised to good advantage. Instead .of
adhering to the usual square shape, much can bé done
to reduce the apparent size of the board by cutting it
to an octagonal, hexagonal or even circular shape. It
will be found that this procedure makes the:appearance
of the baffle more pleasing to the eye and, therefore,
allows one to use & much larger bafile area without it
appearing too bulky. Plywood is scarce ;. it is possible
that odd picces of timber might have to be used to

Mounting
Extension Speakers

make up the required size. It mgy hapben that the
surface of the material ¥ fot § itable  for-staining or
polishing, in fact, its cohditidn might be such that in
normal tunes~bpe wouldt “fot think*-of - using’ it. The
suggested designs shown in Fig. 2 take “‘tHede iteins into
account, and it will'be secn how, by the use of a small
amount of ordihary hessian fabric, it is possible ‘to
transformn a very ordinary piece of board.into 'an article
which, while serving its original purpose, possesses a
pleasing finish which will harmonise” with the general
furnishing and decorative scheme of -the room.

The hessian can be obtained in various colours, and
the beading and cross-bars can be staired or enamelled
in tints to suit individual tastes and colour schemes.
The design shown is but one of many which can be
employed, and if a little time js spent drawing out ideas.
to link up. with the shape of baffle-board selected, it is
surprising what pleasing restlts can be obtdined and What
a refreshing change they will make tc the old orthiodox
square-shaped. stained board.

The small rubber, buffers are worthy of note. They.
not only protect the wall covering, but prevent the
ggsmbiﬁty of chatter between-the edge of the board and

e wall, :

Fire<screen Types

The design shown in Fig. 3 is, basically; the same as
Fig. 2 as regards materials used,-but it is of larger
proportions and fitted with feet: to allow it to stand
on the hearth of a fireplace. If a little care is taken
with the making and assembly of the simple woodwork
and with the selection of- the colour sc¢hieme, a very
useful piece of furniture—serving the dual purpose of
speaker-baffle and fire-screen—will be obtained. The
fact that it will normally rest on the hearth allows a
generons baffle arca to be used, and if stout board, or
five-ply with neat bracers fitted to the back, is used,
the tonal response from the speaker will be most-satis-
factory. The use of bracers or stiffening pieces is usualty

Cord

Wall—»]

Two small
Rubber Butfers

Baffle Board

1 I proos -
This is but one of many suitable designs.

Fin. 2.~ Where spece is limited, the plaque type of baflle
most useful.
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desirable with
large areas of five=
ply, to reduce the
possibility "of un-
wanted reson-
ances.

Flush  Speaker

Mounting
The effect of a
cut-out  cireular
opening - fand an
- ornaniental fret is
often spoiled by
the ‘exposed . cut
edges  becoming
® coated with dust.
.1t is not an easy
matter to ‘keep
these clean—even
by using a small
‘brush—as  there
- is' always the risk
ol dainaging the
material backing
the fret. The method shown in Fig. 4 is one.which
is now widely adopted by many sét manufacturers; it
not only eliminates exposed edges, but it also provides
a very fine flush or smooth finish to-the front of the
It involves a’ little extra ,work, but. the

cabinet.
therefore, in

Extended Foot

Fig. 3, —A suggested design for a fire-screen
baffle.” An idea having much to recom:
mend . il.

resultant effect compensates for-. that,
general, it has much to recommend it.
The circular hole should be at least 2ins. greater
in diameter than the normal speaker opening. A ring
has then to be cut out of wood, preferably five-ply, ‘its
~.inner opening being that required for the speaker, and
its outer diameter Dleing equivalent to the cireular
operiing cut in the baffle board.. The method of mounting
the speaker and fixing the silk is apparent from <he
diagram, the only word of warning necessary being—
keep the silk or fabric taut and free from wrinkles,
The inset shows how a Dbaffle can be housed in a set of
shelves, such as those often found in the corner of a
room. ™ s

PRACTICAL WIRELESS - o

* constructor.

Corner Cabinets

In many rooms, especially where space is a considera-
tion, good effects can be obtained by housing the speaker
in a simple cabinet, as shown in Fig, 1. As it is purely
an extension point, and as no sct has to be concealed,

the bottom half of the cabinet can be utilised in many
ways according to the requirements and ingenuity of the

- Speaker securing
bo/z‘sx

Metal plate

Fig. 4.—A neat and effective way of housing the sheaker in a set of
shelves—the flush mounting method adding greatly to the finish and
appearance.

BBC. HANDBOOK FOR 1942 .

& THIS is the British Broadcasting Corporation.”
Not only in this country, but thioughout the:
wotld, these words, broadcast every quarter of an hour
just before Big Ben in the Overseas Services, are the
signal for action, says the “ B.B.C. Handbook, 1942,”
whicl is. now on-sale. News and
from Britain are re-broadcast over-five continéents, and
in a_hundred distant control rooms, in. New Zealand,
" or New York, Barbados or Fifi, operators™¥ait for this
network cue to switch over for the.dext.programme.
Within 20 seconds their transmitters aré connected and
another link has been forged in a world-wide chain of
understanding and co-operation,. -

This extension of re-broadcasting is part of the 1g41
development which the handbook reviews in detail.
Many illustrations are given of outstanding broadcasting
events, as well as information on all B.B.C. services,

Fresh impetus was given during 1941 to British
broadcasting. by a substantial increase jn transmitter
strength to cxisting services to Europe, to the Lipire,
to North and South America’ and “to the Near East,
thus enabling the B.B.C. to carry the ~voice of Britain

" to new listencrs throughout the world, At the beginning
of 1941 the Corporation was broadcasting-in 32 Empire
and foreign languages for’ r45 hours a week, but when
the year ended this had increased to 40 languages with
a weekly total of 231 broadcasting hours, and there has
since been a further marked increase. y

Programmes in English to the Empire and United
States were broadedst for 21 hours a day ; . programmes
to Central and Western Europe and the Central Mediter-
rancan for 20 hours a day, and to the Near East and

programue. services.

special Empire countries throughout the day, while
South America was served for five hours a day. and
Spain;, Portugal, the - Balkans and . Scandinavia: for
19° hours.

The handbook reviews B.B.C. efforts i the field of
political warfate, emphasising the use of radio as a
weapon in the Near East where, in co-operation with
diplomacy and the armed Forces, positive results were
achieved in thiee cases last year.

Feature programmes were again proved to be the
“striking force ’ of radio. A recurring theme in such
programmes was the story of the resistance of. the
oppressed peoples of Europe. Epics of the sea and air
like the San Dewmetrio and the * Battle of Britain’*
continued to reflect the spirit of Britons, while other
features provided occasions for distraction from the war,

Sections of the handbools are devoted to Variety-—
the problem being to cater for listeners at home and for
large numbers of men and women in the Services—and
to Talks, Sunday  Postscripts, Outside Broadcasting,
Recorded Programmes and “Group Listening. The
handbook includes articles on Broadcasting by E. A,
Harding, Director of Staff Training ; Re-broadcasting
and Exchange Broadcasting by Maurice Gorham,
Director of the B.B.C.’s North.American Service, and
War-time Studies by Dr.: F. W. Alexander, Head of
the Programme Engineering Department. -

The price of the “ B.B.C. Handbook, 1942,” is 2s. 6d.
{2s. Tod. post free), and it may be obtained from the
B.B.C. Publications Department, The Grammar School,
Scarle Road, Wembley, Middlesex, or from any
bookstall,
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Radro Examination Papers—8
Another Series of “Tast Yourself” Questions, With Answers Written by

The Experimenters

1.—Permeability Tuning

HIS systemi depends upon a method of altering
T the resonant frequency of a tuning

variation of its effective inductance. It is known

that. the inductance of any air-core coil is increased if
a ferrous core be-inserted into it. It is also-known that
the inductance can be varied by so arranging the ferrous
core that it may be moved into or out of the coil ; this
is done with certain chokes used for controlling equip-
ment fed from A.C. The

coil by -

and as the self-capacity remains practically unchanged
the resonant frequency is reduced, in’ the same way as
it would be it additional tufns-were put on the ‘coil.
Thus, the resonant frequency (or tuniig) can be varied
by movement of the core. - One method of providing
adjustment for the coré is illustrated in Tig. 1.

2.—Voltage Dropping " LT
The simplest method of operating a- 1xo-volt universal
: receiver from - 220:volt

control corresponds to that
provided by a variable
resistance in a D.C.
circuit. -

The insertion of the
iron into the core of the
coil has. the effect of re-
ducing the “ resistance fo
magoetism,” or -of in-
creasing the permeability
of the magnetic circuit,
A method . such- as -that
described above is per-
fectly suitable when deal-

* | 2,—How can
mains supply ?

other methods” of

5.———W7mt are the chief

SPECIMEN QUESTIONS
1.—Explain the principles of permeability tuning.
LC. receiver  designed  for
110-volt working be operated from ‘o 2z20-voll

an A.C.[D

3. —What advaniages does wariable-mu show over

H.FF. wolume control?

N —Draw a didggrant to illustrate how decoupling is
applied to the anode circuil- of a battery-lype
detector valve. Explain briefly the action of the
decoupling components. %

differences belween class B
and Q.P.P. amplification ?

6.—1It is required fo.nake a power transformer for

mains is by inserting in
one of the mains leads a
110-volt light bulb. Since
the bulb must dissipate
the same amount of power
as ‘docs the set it would
be necessary to know.the
power consumption of the
set. This is generally.in-
dicated on sets of this
type, and for * midget’’
receivers is normally ‘about
30 watts. A bulb.rated at
110 volts, 30 watts would
thus meet the require-

ing ‘with A.C. at L : E Tieoe]
frequencies up to 100 operation froii-230-volf, 50-cycle mains. If the ments. The method of
cycles or so, but it is Stalloy. core stasnpings to be used provide a cross- connection is shown in
totally unsuitable when sectional area of T sq. in. and if the number used Tig. 2.

the frequencies concerned
are in the region of kilo-
cycles-or even megacycles.
This is because a solid
core of iron or iron alloy

is sufficient for .a 100-wait transformer, find the
number of turns vequired for : the primary; an
H.T. secondiry to give- 250-0-250 volfs, 100 d ;
an L.T. secondary fo give 6.3 volts, 3 amp.

If the power consump-
tion of the sct was not
known, the currcent con-
sumption would probably
be stated. From -this it

introduces serious losses

due to the circulation of eddy currents in the metal. It
should be explained that these eddy cygrems -are
circulating currents which only have the result of
causing the development of heat; and if heat is de-
veloped power is required to provide it; this’power
is taken from the H.T. current passing through the
winding.

- For high-frequency tuning. purposes, thercfore, a -

Cor/

Spindle with
qurck thread
P

= Key and
ust —iron
cDore " Keyway

Fig. 1.~ A possible form of construction for a permeability tuner,
By tarning the tuming knob the dust-iron core may be moved into
or out of the coil, on the quick-thread spindlé..

different system must be used. This consists of making
a core consisting of extremely small particles of iron or
iron alloy, these being insulated one from another. The
iron is mixed with a plastic compound, the whole being
pressed or shaped under heat so that a'solid block
results. i

A core made from this material is then arranged to
slide into and out of an ordinary ifiductagee coil. The
inductance increases as the core Is moved into the coil ;

: would.be an: easy matter
to find the resistance of the set, and therefore the addi-
tional resistance required to  break down’’ the supply
voltage. T'rom a knowledge of this resistance it would
not be difficult to find a light bulb of suitable resistance
—and it need not be of the 1ro-volt type, but of any
other voltage rating provided that the resistance was
correct, The resistanceof any Jamp bulb can be found quite
easily by applying Ohm’s Law. . It is known that watt-

Oy 30w
Recelver

Fig, 2~ A method of oberati:zg a [10-volt, 30-watt "' midget”
receiver from 220-volt mains. Two 220-volt, 60-watt bulbs in
paratlel could be used in place of that shown.

age is equal to I2 R {current, in amps., squared, times
resistance) and that the current passed, in amps., ‘is

equal to the wattage divided by the voltage. Thus, a
6o-watt, z220-volt bulb would pass .27 amp. Ifs re--

sistance-could be found from the formula already given

or, more easily -in this case, by dividing the voltage by

the carrent ; the answer is 806 ohms. Two such lamps

in parallel wouldwhave a resistance of 4o3 ohms, which
{Continued on page 344)
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BRAND NEW
TELEVISION
RECEIVERS

VERY reeeiver is in perfeet working order.

Cabinet dimensions 3ft. 4in. high, 20in,
wide, 17in. deep. Picture screen size 10in. by
8in. Pick-up sockets are fitted enabling it
to be used as a Gramophone Amplifier. xtra
loudspeaker sockets. 14 valves. :

Simple to opeérate.. Only two main controls,
ong for picture contrast-and the other for sound
broadcast, The Vision Receiver is a straight
set with 2 R.F. stages, diode detector and one V.T.
stage with secondary emission valves. The com-

pouents alone are worth over £50
at tosday’s prices. Carriaoehextra. £38.1 0-0
cABlNETs We ‘have a few swrplus

cabinets made for the above receivers. They are
brand new and represent a beantiful evample of
the cabinet maker’s art. For sizes see ubove.

Callers £4 . 10 P 0

Ohly

BAIRD

Model 26

SPEAK ER GR' LLES Solid chromium-plated deéora-
tive speaker grilles. Beautifully made, 3/6 cach. Similar, lighter weight,
I nickel-plated, 2/6. Each 14in. long, 4~bar, 1}in. wide.

PHILIPS
HIGH VOLTAGE
TRANSFORMERS

These transformers are -robust in con-
struction and weigh approximately 131bs.
Dimensions : 53 by 5} by 43in. Speci-
fication: 350-0-350 v., 70 m.a. Fonr
tappings giving 4 v. 8 amps., 6.3 v.
4 amps., 4 v. .65 amp. and 4,000 v. at
3 m.a, Input 100/250. Carriage forward,

Tree Wiring dis .
Free Wiring diagram e 32,6

MOVING COIL
MICROPHONES

In heavily nickel-plated cases. Impedance 25
ohms, Our stock of these high-class instru-
‘ments is limited. As the demand for good
quality microphones is rapidly increasing-all -
orders will be executed in strict rotation.
Regret

g increased price—due to £5 5 0
rising costs. Price s s

PHIL.IPS
SMOOTHING
CHOKES

‘i%remd new, well-built chokes, 60 ohms

D.C. resistance 100/120 m.a. Lore size:
2%in, by ziin. by 13in., 5/6 each.. Also
400 ohms D.C. resistance’ 60 m.a,
Core size: 1iin. by 1iin. by {in., 3/6 each.

PHILIPS
SPEECH TRANSFORMERS

Ratio approximately 40:1 with feed
buck windings, 4/6 cach. -

VARIABLE SLIDING
POTENTIOMETERS

MERCURY SWITCHES

Brand uew finest mercury switches,

Many hundreds of useful applications.

Quick make and break will carry

5 amps. Small quantity to clear
at low price of 8/6.

These sliding potentiometers have

“many practical uses. They camnot

be repeated at this price. 350 ohms,
10 watt, price 7/6.

PLUGS &
JACKS

Useful to experimenters.

Brand new,
illustrated, 4/ complute
available at 2/« ‘each.

exactly as
Plugs only,

® PLEASE NOTE

Write your name and address in Block Capitals, Yow should order only from current
advertisement, as many lines soon go oui of stock., :Np orders can be sent C.O,
Orders_cannot te_accepled from Eire or Northern Irelund. Postage must be mmuded
with all orders. See alco our clussified advert. on page 371

REGTIFIERS We are fortunate

to be able to offer L.T, Rectifiers, made
by Standard Telephones. 1hpv are
brand new and canuot be repeated.
12 volt, 5 amp. output, 45/-. Also 12
volt, 1_ amp. outpub, 12/6.

VOLUME CONTROLS .,

hold a. hig stock and a: good range.
2,000 " ohms, wire “ound 4/- cach.
oOO 000 ohrms, with switch, 13in. & gpindle,
6/6 each, Midget type, 5,000 ohms,
3/8 each. Also 1 ohm) 200 ohms, G600
ohms, and 800 ohms, 3/8 each

23, LISLE STREET, LONDON W.C.2.

LONDON CENTRAL RADIO STORES

GERrard 2969
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is approximately correct for many of the rr1o-volt
< midget " A.C./D.C. receivers.

When the set is to be operated from A.C. mains the
best method would be to use a 2 : 1 step-down trans-
former, if one were available, with sufficient current
output. Another method would be to employ an auto-
transformer, which consists of a single winding having a
tapping; in the present case a centre-tapping. It
would be connected as shown in Fig; 3.

8.—Variable-mu Volume Control )
One advantage which variable-mu control possesses is
that increased seleclivity is obtained as the volume is
“ turned down * by increasing the applied grid Dbias.
This advantage is.also shown, however, by controlting
the screening grid voltage, although the gainin selectivity
in this case is not gquite so pronounced.
Another great bLenefit is
1A, Fuse the mnse of variable -mu
control which practically
climinates  cross-modula-
tion. This is a form of
interference caused - by a
strong signal modulating
a weaker signal to which
the receiver is tuned. The
strong signal may be suffi-
ciently separated in fre-

Auto
Transfmr.

avoid adjacent-channel in-
terference, but may act
in the same manner as
the oscillation produced
by the. H.I'. oscillator of
a superhet mixer stage.
And if the H.L.

HOv AC.

- Fig. 3~ A convenient way of
“ breaking down " or stepping
down an A.C‘ mains vollage.

; detector a somewhat
peculiar ““ intermediate frequency ” would be. produced.
By increasing the bias to a variable-mu H.F. stage the
valve is prevented from acting as a first detector and

therefore the cross-modulation cannot occur.

4 —Decoupling

Fig. 4 shows the circuit of a detector valve with anode-
circuit decoupling; -the decoupling components are
shown in heavy line. It will be seen that the decoupling
resistor is connected between the anode load (trans-
former primary in this case) and H.T.4, and that the

-condenser is wired between the ** transformer ” end of

the resistor and-the earth line.

If these components were not incorporated there
would be a danger of the audio-frequency ‘output from
the detector valve - being developed across the H.T.
supply, especially if this had a fairly high internal
resistance. The result of that would be that:the supply
to the other valves would, in effect, be modulated by
this audio-frequency voltage. That would give risc to
distortion and that form of L.F. oscillation which is
normally described as motor-boating, because the.noise
is similar to that made by the exhaust of a motor-boat
engine : the * pop-pop-pop-pop *’ sound.

The effect of the decoupling resistance is toact as a
to” the A.T%, current, while the condenser
provides a relatively easy path to earth; the reactance

of a 2-mifd. fised condenser at 1,000 c¢ycles is only about -

80 ohms. It is evident, therefore, that the condenscr
provides a much easicr path than does the resistance,
which normally has a value Jjn the region of 25,000
ohms.

5. —~—Class B and Q.P.P. e
Both of these forns of L.F. amplification can actually
be described as class B, but whereas grid current is

-allowed to flow in the case of class B, it is definitely

prevented from flowing,in the ctase -of Q.P.P.

Class Bis-a power-driven amplifier-and-must be fed
frem a.driver valve, which is of the small-power-type’;
this is to supply. the current which passes to.the grids
of the double trivde through the secondary of the class B

quency from the other to -

valve'
were to act as a first .

| EVERYMAN'S WIRELESS BOOK

push-puB transformer., Class B valves are usually
operated without grid ias, although soine types are so
designed that theyv require a low bias—in the nature of
1.5 volts. ‘

A Q.P.P, amplifier, which has two pentodes in push-
pull; or a double-pentode with the two. halves in push-
pull, is a voltage amplifier. ‘The two grids are heavily

-biased so that: the pentodes. pass little or no anode

current until signal voltages are applied. to them. DBut

. on the positive half-cycles of the signal the standing bias

is counteracted by the positive signal voltage and anode
current rises. The current passed on the application of
a signal is proportional to the amplitude of ihe sigrfal
voltage.

In both systems the anode current passed by +the
valves (or the two halves of the double valve) is propor-
tional to thé applied -signal voltage. If, therefore, the
volume control is turned down the current consunption
is reduced. The average anode current is quite small in
relation to the output, sinee it falls when the modulationr
ceases, and also on quieter passages of music or speech.

8.—Transformer Design )

On 50 cycles, and with Stalloy core stampings which
provide a cross-sectional area of 1 sq. in., it is correct
to allow 8 {urns per volt for primary and all secondaries.

1t will be scen that the total output.from the required

‘transforiner is only about 70 watts, and therefore that

the stampings specified will have an ample volume for
this power, even if ailowance is made for the losses
Dbetween primary and secondary. -If the transformer
cfficiency were 80 per cent. (an aveérage figure) the total
input would be under 8o watts.

Working on the figures given above it will be seen
that 8§ times 230, or 1,840 turns would be needed for the
primary. For the H.'I. secondary it would be necessary
to wind 8 times 300, or 4,000 turns ; there would be a
centre tap at 2,000 turns.

" For the L.T. secondary the correct number of turns
would be 8 times 6.3, or about 50} tursns. Since the
heater voltage required by 6.3-volt valves is not critical,
it would be quite in order to wind either 50 or 51 turns.

25000n.

LT+

LT—

HT—
Fig. 4— The decoupling condenser and resistance Yor the anode
cireuit of a defector valve are shown in heavy lines in this diagram.

To find the gauge of wire required for the secondaries
it would be necessary. to.look up wire tables to.see what
gauges ‘would carry thc necessary current, at a current
densitv of not more than 1,500 amps. per sq. in. The
same method would be applied-to the primary, after
finding the current to be carried. This would be found
by dividing the input wattage (say 80) by 230 ; it would
be sufficient]ly accurate to give this as .25 amp.

By F. J. CAMM

NEW EDITION.

6/» or 6,’6' by post from:Geo. Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street, Strand,
.London, W.C.2, -
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Brains Trust fo be Rested
HE B.B.C. has announced that it will shortly
“rest?’ the Brains Trust, and it is unlikely that
Mr, Joad will be a member of it if, and when, it resunies.
It has, I suppose, been one of the most publicised B.B.C,
features in recent years, although why it should have
been given the title of Brains Trust I do not Lnow,
I expatiated on the question of what is, and what is
not brains, some months ago, I do not know whether
my. disquisition prompted the recent question on the
same subject which the Brains Trust endeavoured to
answer, and as modesty has always becn one of my
strong points I must not sav that I still think that my
definition is better than theirs! And now I have said it,
much as the.mian who says ‘‘ needless to say ' always
says what is needless to say. However, 1 reassert my

opinion that-if there is to be a Brains Ttust so-called, its.

members should be changed from week to week, in the
samc way as the manager of a variety theatre changesits
bill every week, -

For (let us be frank about it}, the Brains Trust is not
really a Brains Trust. It does not answer real questions.
The’only questions it endeavours to answer are those
in which the answerer can never be proved right or

wrong. I, for one, refuse to acknowledge that the only .

people who can answer any questions set before them are
the B.B3. Rains Trust. Torrents of abuscsupon me!
However, whether the B.B.C. has reached the. same
conclusion.as myself and many of my readers, or whether
it feels that “the members of the Brains Trust
need a period of respite if their replies are not
to degenerate into mere adumbrations, we shall
‘never know.

Here is a comment by Timothy Shy from the News .

Clhronicle :

To a reader who, devoured by obscene curiosity, asks
us what we * really think ” of the Brains Trust, we will
relate a moral story concerning the great Jowett, Master
of Balliol. A contemporary Braings Trust ace came up
to Jowett once, giggling and smitking and devoured by
the usual insane vanity, and said : ** And what, Master,
do you in Oxford think of us?” To which the great
Jowett replied; after blowing his nose: “ We do not
think of you at all.,”

Our Roll of Aderit

Readers on Active Service— Twenty-fourth List.

N. I. Wright (Bombdr., R.A.), Sandgate.
M. F. Blair (A.C.2, R.A.F.)

=

.}, Rochester.
I, Taylor (R,A.F.), Heacham. ‘
1}3 . Hewson (O/T R.N.), Skegness.

o

z=f

. Trimmer (Coxpl.), Farnborough.

+ G. Groves (Pte., R.A.0.C.), Loughton.
W. Lee (A.C.2, R.A.F,}, Scotland.

J. H. T. Bragg (A.C.1, R.AF.), Nottingham,
D. Stott (A, B.,, R.N.), Dartford. o
-W. Adams (A.C.1, R.AF.), Aherdeenshire.
R. Pitt (Sgt., R.A.F.), Kidbrook.

G. Sole (Pte., R.A.S.C.).

F. C. Trew (A.C.1, R.A.F.), West Hartlepool!.
D. H. Seaden (A.C,, R.A.F.), Nth, Wales,
A. G, Tester (F/Sgt., R.AF.), Bedfordshive,
‘W, G. Sansom (A.C.1, R.A.F.), Herts, .
H, Pryce (Corpl., Field Arabulance), Louth.
D. Wood (R.A.F.), Ipswich.

D. R, Lovell (L.A.C., R.AF.), Wimborne.

R, Speck (A.C.1, R.AF), Glasgow.

7]

By THERMION

Great Minds Think Alike

ND now I must recount a dream. It was the post-war
period, and the B.B.C. were in solemn conclave

like politicians and industrialists on the new Post-war
Order. The representative of the cryvners stated that
he wanted half the programme time, whilst the repre-
sentative of the hot air merchants claimed the whole
of the programme time in view of the vast sacrifices he
had made during the war. His salary had been reduced
from £10,643 4s. 04d. to £19,543 45. 94d. He said that
he had been promised this by the All High, To which
the representative of the Drain Bust replied : “ I made
no such promise!”’ .

Is the Brains Trust Unrehearsed ?

‘l SHOULD like to know whether it is true that.the
members of the Brains Trust are not given time to
think about answers to the questions put to them, and
that their replies are spontaneous. By unrehearsed-
I mean: Are the members of the Brains Trust brought
straight to the microphone, and the questions put to
them ? Do they have, say, a little‘lunch beforehand when
the questions arc-outlined to give. them an opportunity
of framing useful replics ? Tt:seems to me that a little
rehearsing is necessary if their"answers are to'be any -
thing more than loquacious lollypops. 4

New B.B.C. Rules

SOME new B.B.C. rules are: .

1. If the War Office, Admiralty or Air Ministry—
or any other department; such as the Post Office—asks
the B.B.C. to broadcast a talk by a serving member or
official, no fec can e paid to the speaker. ;

2. If the B.B.C. asks a soldier, sailor, airman or civil
servant to talk about his job, they pay only half the
fee to the broadcaster. The War Ofiice, Admiralty, Air
Ministry, or appropriate Civil Service department, puts
the rest of the fée into its own fund. ’

3. If the B.B.C. asks a soldier to talk about something
other than his job, such as coal-mining, ér asks a postman
to talls about butterflies, not letters, it pays each indi-
vidual-the full fee.

Colour Codes

’ I HAVE never been able to discern the reasen for the

complicated cabalistic signs which are used to mark
resistances and condensers. It is advantageous to mark
multi leads for idemtification, but surely the value of a
resistance or a condenser could be stamped on them,
using - the usual digits. Why should the body of a
resistance be- marked with one colour, the tip- with
another, and adot or band on the body to indicate its
resistance ?  To read the value one has 1o take the body
colour first, then the tip colour, and then the dot. . For
example, a 25,000-chm resistance would have a red
body, a grecn tip, and an orange dot. 1t is stupid and
unnecessary’;  the values could be stencilled on so that
they could be read dircct. I know that the Radio
Component Federation some years ago approved this
code, which must not only be costly to carry out in
manufacture, but gives risc to serious mistakes. = A num-
ber of firms tell me that few manufacturers have been
able to train gisls to identify colour codes, and resis-
tances are dispatched of wrong values. It ought to be
abolished, for it is a relic. of the early days of radio, and
the type of mentality which was in radio in those days.
There.1s no point in trying to make the identification of
a resistance value mysterious or clever.
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Notes from an Amateur’s Log-book
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An artist’s impression of 2CHWs station

INCE describing the construction of the two-valve

- L.F. amplifier, 1 have been busy fitting the three

sections of the Rx into ‘the -cabinet, and making

one or two final adjustments to the complete circuit

and the individual units. It will be rémembered that

the original Rx was in the form of o-v-1; to this was

added the H.F. unit (March issue), making the valve

sequence 1-v-I. Now that the amplifier has been added,

the L.F.stageof the o-v-1 arrangement has been removed,
so the finallayoutis 1-v-2. .

The three separate units: fit into the cabinet perfectly,

* and the centre aluminium panel, flanked on each side

by black-crackle finish of the H.F. and L,F. panels, gives

the. complete assembly ‘a very smart.appearance. - The

* mains unit is now protected by a metal.covering, and

when it'is on the shelf fitted to the skirting-board, it is-

out.of the way and not at all conspicuous. The artist’s
impression of the full outfit—shown above—gives a
good ided of how 1 have. arranged things—but I
must admit that the artist has made the ‘table look
more tidy and spruce than it is usually.

Connecting the Sections

The valve-holdcr, etc., of the original output stage is
removed to allow the two-valve unit to fit into position.
The anode resistor—fitted across the “phone terminals
of -détector circuit—and the .01 mfd. coupling condenser
are retained to provide the input to the new amplifier.
The free side of the condenser is connected to the contact
on the potentiometer; 1, so marked on the plan wiring
diagram shown on page 302 (Juneissue). The nextstep
was to connect the filament circuits right through, so that
all four valves are fed by two leads from the accumu-

Jator. The H/T. positive lead from the amplifier is taken’

direct to the *“ Power ' socket on the mains unit, and the
lead supplying the positive’ H.T. to the detector is
inserted in the " Detector” socket on the unit. The
leads G.B.1 and G.B.z are connected to 1} volfs and
44 volts respectively on the G.B. battery.

The H.T. supplies to the H.F. stage need, perhaps, a

little explanation. The theoretical circuit of this section,”

page 150 (Marchissue) shows a variable-mu arrangement,

The Complete Rx :

Practical Details of
the Meter

| and the screening-grid fitted .with
. its, own HiT. lead. The wiring plan
. —page ‘$51—shows. the -Jayout and
- wiring - of - the original unit which
utilised .a “straight” S.G:.valve,and
_had.. potentiometer .control. for. the.
H.T. to the screening-grid.- Both cir;
‘¢uits are perfectly correct, but the
_theoretical circuit is of the later H.F.
‘ stage, i.e.,theonenowinuse. Ihope
this will clear up any misunder-
standing that may have arisen. The
wiring plan for the .variable-mu cir-
cuitis sliown in Fig. 1.

The H.T. positive lead 1 should be

connected to the socket-marked S.G.

. on the mains unit, but the anode of
the H.F. valve receives its H.T.—via
the coupling coilin the coilunit—from
the socket marked H'F.

To couple the -H.F. stagé to the
detector, the following connections
and modifications are necessary. Re-
move the earth wire from the
coupling-coil; connect the now

vacant terminal to a lead of suitable length to reach the
H.F. socket on the mains unit, and to one side of a .0x
mfd. fixed condenser. The other side of this condenser
is then connected to. the )
carthterminal. Thescreened
flexible wire from the top-
cap of the H.F. valve ‘s
fastened to the original
aerial terminal on the detec-
tor section assembly; the
aerial lead-in must then be
taken to the switch on the
H.F. section, as ‘indicated
on the wiringplan. Theearth
wire can remain on its
terminal.

Meter Construction

Since ‘the first mention of -
the proposal-to try to make
a meter miovement I-have
been examining all the vari-
ous.types which have come
my way.. The chief trouble
1 have experienced is over-
coming the defects associated
with designs which are most
suited to amateur efforts,
especially, as in my case,
when tools are Iimited and
the services of a lathe are
not avaitable. A great dealof
time has been spent search-

Fig. 2.—The meter movement
after re-assembly.

ing through the stock of

those dealers who make aspec’ality of collecting all the bits
and pieces—ranging from rusty screws to motor-cars—-
with the hope that I would unearth the parts I could not
make andfor had not the time to make. Se far the
results have been most encouraging; I brought to
light a unit which had long parted from its case and had
suffered during that period a fair share of the rough
handling and disrespect which appears to ‘be the lot of
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those items coming under the heading of “ junk.”

However, after a good deal of attention, which included

dismantling, cleaning: and ‘the fitting of two new spiral
springs and a temporary pointer, it was reassembled
and given an initial test. ' Its general design is as shown
in Fig. 2. The elongated “ U ”-shaped magnét is-sins. x
2fins., the. thickness of the metal being rin. x  2in.

At the open end of the *“ U " two shaped pole-pieces are
fitted to the magnet arms by means of screws which pass
through the lafter into the pole-pieces,

Fig. 3,~An enlarsed view o'
ke pole-pieces, core and coil.

Into the circular space thus formed a solid iron

cvlinder is fitted, its diameter being approximately §in.
less than that of the circle bounded by the curved faces
of*the pole-pieces. ‘The cylinder is a fixture; “it is held
in position by a distance piece and 2 cross member—
both brass—the : latter being screwed to the bottom,
when the magnet is in the "position shown in the
diagram, of ‘the pole-pieces. The edges of the screws
aré just visible in the drawing, one ecach.side of the
zero adjusting arm. The object of this cylinder or
core can be likened to that of the core inside the
speech-coil former of a M.C. speaker, the

when no current is flowing in the coil, a hair-spring is

_fastened to the coi! former and a smz_ill wurm on the bearing

strip. The arm must be so arranged that it can be used
to vary the tension of the spring, thus allowing the zero
position of the coil and likewise.the pointer to coincide
with the zero mark on the scale. Better regulation is
provided by two springs, one at each pivoting point of
the coil, as this helps to correct any variation in spring -
tension due to temperature changes. = Orn no account
must these hairsprings be made from steel ; springy
copper or brass foil is often quite satisfactory if it is cut
to form a strip approximately x/32in, in width, and relled

_ to form a flat coil around, say, a knitting necdle.

The Movement Assembly :

It is not possible, in this article, to give a complete
set of dimensioned drawings, but it'is hoped to e able to
do so in the’néxt issue, thus providing some “concrete
data on’ which those inferested can ‘base their work.

The drawing Fig. 3 does, however, give a very good
idea of the essential fcatures, as it depicis’ the two
shaped pole-pieces, complete with core, coil, adjusting
springs, bearing cross members and zero sctting arm.
The items likely to be most difficult*to obtain are the two
shaped pole-picces. I can only suggest a continued search
-——such’as that which I had to undertake—of dealers in
surpius and junk materials. 1f one has the usc of a lathe
or drilling machine, or can enlist the aid of sormeone who
has, it would be possible to shape a piece of iron to the
overall rectangular area of.the two pole-pieces when
placed together, and then drill in the centre a hole having
the requiréd diameter. . The material could then be cut

. in-half, across the diameter of the circular hole and at

right angles to the long sides of the rectangular, and the
final shape obtained by filing. 5 .

When, dealing with™ any assembly work involving
magnets so much depénds on actual magnet used, ie.,
what holes might be drilled in it, etc., as it is out of the
question for the average comstructor to drill or shape-
magnets owing to the hardness of the material and the |
risk of destroying its magnetism.

concentration of the lines of magnetic flux.
The importance of this small element was
brought home to me. when some initial ex-
perimernts were being “undertaken, using !
a simple shaped maghst-~practically iden- 4
tical with that shown in Fig. 1, page 260
{May issue) )which [ obtained from an old
tay electric motor. - The results were not
too satisfactory ; the'movement was insen-
sitive, very irregular ‘and far from dead-
beit.. - The obvious conclusions were that
the:lineés of force were concentrated chiefly
straight.across the tips of the poles of the
_mapuet and that the-coil did not, therefore,
pass through a magnetic field of reasonably
uniforin density. The results were loss of
scsitivity and uneven scale -deflections,
plus'd‘swinging pointer, .., not dead-beat.
The latter, by the-way, was .due to the
fact thdt I bad used a very light wooden
former ‘op which to .mount and pivet the
coil;thus losing the damping characteristic
of a mictal former. o
The coil is rectangular in shape; its -
. dimensions are such that, when in position,
it is-frec to rotate round the metal core in
the small circular channel between the core

Coll
Holder

/nsulated
Anchoring Point

70 Coupling

yalve
Holder

and . the pole-pieces. ~The winding is-car- -
ried on an aluminium former, which has
small pivoting points of brass or phosphor
bronze fixed to the short inembers of -the
rectangle. The associated beavings -are

mounted on strips of hard insulating

material or non-ferrous metal—the latter
being insulated from the magnet and pole-
pieces-—which are fixed across the front and
reat of the assembly. - One of the strips— °
thefront one—is'seen in Fig. 2. - To ensure
the pointer returning to its zero setting

sw/ff/sc }

50,0004

Fig. 1:=~The wiring plan of the H.F. unit for use with a variable-Mg valge.
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A Service Engineers Records

. Details of Some Minor Faults and the Remedies That Were Applied

Altered Valve Connections

MAINS superbet which was brought mto the
workshop a few days ago presented some unusual
problems until a number of itests had been made. [t
shiould be first explained that the receiver was of a cheap
and unbranded type which had been bought just over a
year ago. The comptaint made.by the owner was that,
although reception had been“fairly good for some time,
the set had suddenly become * dead.” On test it was
found to behave.as though one of the L.F. stages was
not operating. ) -

There was a faint mains “ hum ”’ in the speaker, but
not 4 suggestion of signals, nor could anything be heard
from the speaker when a pick-up was cofinected to the
pick-up terminals. Voltages were checked at the
valve-holder sockets, and’ were correct. Octal valves
were fitted, and since replasements were not immediately
available the duestion of replacing either the double-
diode-triode or the output pentode was ruled eut.

_ The valves were taken-out of the receiver to be tested,
-and each one proved.to be in good condition. They

octode bases are fitted properly, although a mistake
could not possibly be made if the holder were a good ene.
Those fitted in the sef in question were of inferior
quality, the top plate being-of very thin and fairly soit
paxolin. It was fortunate that the valve had not been
replaced in such a way that the H.T. voltage was across
the heater.

There is a moral here for home-constructors : use only
good-quality valve holders.

Inferior Reproduction With M.C. Speaker

NUMBER of sets now coming in for repair are old
models which have been brought back into use

due to the difficulty in -obtaining new ones. We were
called upon to test a battery set of this type recently.
It was a portable with built-in moving-iron speaker.
Hoping to improve reproduction the owner had -con-
nected a moving-coil speaker in place of the old one
previously in use. He was surprised to find that
reproduction was a good deal worse with the M.C. speaker,
in spite of the fact that this speaker worked quite weli
on another set. ’

- There was no question of incer-
rect matching, because the M.C.
speaker bad a variable-ratio franse
former, of which every combination
of tappings had been tried.

This “ fault”” was easily correc-
ted, because we .had often run
across it before. A new high-ten-
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sion battery at once put matters
right, and reproduction on the
moving-coil was satisfactory. Had
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‘a tapped grid-bias Dattery been
in use it may have been sufficient
to tap down the G.B. voltage, but
the set had automatic bias so this
was impracticable. We did make
provizion for G.B. variation, how*
ever, by replacing the 3500 olin
bias resistor with a variable resistor
of the same value. Normaily, this
- would not be recommended, but

#
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were therefore replaced—and then the receiver operated
correctly ! This seemed somewhat mysterious, and it
was ohviously desirable to find what had previously been
the cause of trouble. Possibly a valve had been making
bad contact with its holder; and the double-diode-
triode—or at least the triode section of that valve—
was suspected. :

This valve was therefore again removed from its
holder and the pins examined for cleanliness. They
were ‘quite clean, so attention was directed to the holder.
Tts sockets also appeared to be clean, but were treated
with a trace of carbon tetrachloride on a pipe cleaner.
And just as the valve was to be replaced in its holder
the cause of trouble was found. In addition to the
keyway used to locate the pins there was another partly-
formed keyway which had apparently been formed by
pressing the valve into the holder.
certain that the valve had at first been incorreetly fitted ;
there was sufficient proof of this when the owner later
agreed that he had removed the valves when * spring-
cleaning 7’ the set.

Great care should always be taken that valves »/ith

T
c3 :
*0Q00f mfd.

How a two-gang, three-way switch_ can be used to provide automatic taning 1o = Home =
wavelengths in a typical superhet.

Thus, it was fairly’

"now that it is necessary to econo-
HT-. mise in H.T. batteries the change
was. justified because the old bat-
tery can be kept in service after
its voltage has fallen to as Iittle as
6o per cent. of the original figure.

“ All-dry ** Valves

WE have recently had a. fair amount of trouble with

receivers fittéd with 1.5-volt filament valves. Not’
because the valves are unsatisfactory, but because owners
will insist on taking the filament supply from a two-volt
accumulator:l--Very often the valves will withstand this
bad trcatment for a time, but after that signal strength,
range and reproduction fall off considerably.

New valves of this pattern cannot readily be obtained
—in fact, it.is often’just impossible to buy them. There
are then only two alternatives : to fit new valve holders
and. re-wire ‘them. to take. two-volt, four-pin valves, or
by somé: means -to ** recondition '’ the old valves whacse
emission ‘has fallen’ off very considerably. The fHirst-
mentioncd nethod is probably best if the owner is com-
petent to carry out the modification (which-is not always
easy because of the different characteristics of the two-
voll counterparts),*or if a competent service mechanic
can-be fdupd -“and ‘most of those who come within this
dategory are néw in one of the Fighting Services.

if 1t is'propused to try the alternative. one mcthod,
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to disconnect the H.T. battery and run the valves for a
few hours on a 1.5 volt L.T. cell. A more * drastic”
method is to ‘‘ flash "’ the filaments. = This consists of
connecting one filament pin’to -the negative socket of
an H.T. battery and .then to flick a lead from a 30 volt
tapping against the other filunient pin. Neither of these
methods is by any means infallible nor as effective as

they were with some of the old-type battery walves..

the valves.

They can, however, be tried béfore finally discarding

Overheating .of Output Valve -
E-READING the first of these notes brings to mind
. another fault which ‘was investigated a few weeks
ago. The set-was a powerful A.C. model with push—pull
output stage. Volume had fallen off to a certain extent
and reproduction was not up to the original standard.
Examination of the set while in operation showed that
one of the push—pull valves was running extremely hot;
while the other was almost cold, So much heat had been
developed in the “'hot ” valve that the base had cracked.
" Removal of the other valve from .its holder had no
effect, so it was'evident that a single valve was handling
the whole of the output. Both valves were tested and
fourd to be O.K., so'it was. evident that there must be a
bad connection to one of them. .  The valve-holder was
suspected, but no fault-could be found. And then it was
discovered that there was a “dry” join{ to-the anode
socket. When this joint was cleaned and re-made the
fault was cleared. v

Beduced: Signal Strength )
A “ STRAIGHT " three-valve battery set had to be
tested becausc it had suddenly ceased to bring in
any stations -other than.those giving the “ Home ”’ and
¢ Forces '’ programmes: Additionally, tuning had
become very critical ; so much so that the slightest
movement of the tuning knob caused serious distartion,
if the signal were not lost entirely.

First, a test was made by transferring the aerial lead
to the anode terminal of the V.-M. high-frequency valve.
This] improved reception and flattened the tuning
appreciably, even when full reaction was applied. The
H.F. valve was suspected as being faulty, and replaced.

This did not affect reception in the leasf, and suggested -

that the fault was in the input circuit to the H.F, valve,
and, the coil and its connections were checked ; but
withoui result. ) . "

. Next, the aerial-scries condenser was short-circuited,
and that brought back full sensitivity, and madz tuning
too:flat. -So a ncw .ooor mfd. condenser was connected
in parallel with that in the receiver. Reception was then
perfectly normal, showing that the original condenser

had developed an open. circuit, which was proved by
cofinecting an H.T. battery to its terminals and then
attempting to discharge the condenser through the loud-
speaker, There was not even a faint * click ”’—and there
would have heen a loud “ plop ” if the condenser had
been charged by the battery. .

¢ Two-Programme *’ Tuning
URING the past year or so we have modified several
‘receivers for ““ switched tuning” to ‘the two
British programmes. It is not necessary to employ 4
push-button system, and a three-way switch-will suffice :
on one position the normal tuning condenser is in circuit,
while in the other two suitable pre-set condensers are
connected to provide automatic tuning to the *“ Home
and. ““ Forces ’ wavelengths. - a¥1

The method is straightforward with a “straight”
receiver, especially if there is pnly a singlé tuning circuit,
but a little more care is required for a superhet. “This is
because a presset condenser must be provided for ‘both
the input and oscillator tuning circuits. This means that
two three-way switches -are required.” Two ¢ bis¢uits ”
of a five-way rotary switch provide the simplest means
of arranging for this, and the connections are shown in
the diagram. -

It is the adjustment of the condensers which calls for
care and the adoption of a correct procedure, First wire .
up the rotary switch-plate in the oscillator circuit to the
condensers marked'C.x1, C.2 and C.3, as shown. The first
of these is the -oscillator section of thc ganged tuning
condenser, while .ocoz mid. pre-sets are used for the
other two. If you use the lower wavelength ** Forces
programme it will be. better to use a .ooo1 mid. pre-set
condenser for C.3. ’

With the switch on C.x, tune in the “ Home
programme n the normal manner. Then switch over to
C.z; probably nothing will he heard, so the pre-set
must be adjusted until the programme is heard again.
Continue the adjustment until masimum signal strength
is obtained. Go back to.C.1 and tune in the “ Forces”
programme in the ordinary way. Then switch over to
C.3, and repeat the process carried qut on C.2.

The oscillator tuners are then correctly adjusted, so
the input tuning condensers can be, connceted and set.
Turn the ganged switch to C.2 and adjust A.C.2 until the
* Home » programme is received at maximum strength.
Turn to C.3 and adjust A.C.3 in. the same way. If the
receiver is fitted with a visdal tuning indicator, this
should be i1sed when setting the pre-set condensers.

‘When the switch. is in the first position the normal
variable tuning condenser can be used in the ordinary
way; the two other settings provide the automatic
tuning, ’

SYNCHRONOUS TIME DELAY RELAY

ONDEX, LTD., Electrical Remote Control En-
gineers and Manufacturcers, of zo7, Anerley Road,
London, S.E.z0, have just issued a new list, No. 97,
which illustrates and describes their new Synchronous
Time Delay Relay. PRL. The various models cover
a time range of from 2z seconds
to 28 days. —

This type ol relay is syn-
chronously driven through easily
interchangeablc gearing, and is
¢apable of switching up to 560
VA. Heavier loads up to 50 am-
peres can be dealt with by using
the Londex Mercury Type Relay
LOA in conjunction ‘with the
Time Delay Relay PRL.

Easy means are provided for
adjusting the time settings. Six
models- cover between them a
time range of from 2 seconds to
28 “days, T

Type PRL with

cover removed,

Problem No. 433

MITH. had fad his foursvalve A.C. receiver operating for sone months,
and he was very proud of the.resalts, One night, howaver, the
quality of reproduction wont to .pieces ;  violent distortion suddenly
became ‘evident, and, when Smith started to examine thé set, ke saw
thai the rectifier was showing signs of overload, and, betore he counld do
anything, the reprnduction spluttered and then ceased aitogether. The
rectifier then resnmed normal appearances, buf when Smith measnred
the volinges on the H.F. and det. stoges, he found that they were
exceptionally high. What was the original uruse of the trouble ?

‘Three honks will he awarded for the first three correct solutions, opened,
Entries ehould be sddressed to The Editor, Pracricin WIRkrrss,
George Newnes, Ltd., Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked Problem No. 433 in the
top left-hand eorner, and aust be posted to reach this oifice not later
than the first post on Monduy, June 15th, 1942,

+wPRIZE PROBLEMS

. “Solution to Problem No. 432
When-Harrig let the top-cap comnection of the %.G. valve touch the metal-
lising, a-short-circuit across the H.T. positive lin via the H.F. choke—was
prodnedd; and the resultant heavy current burnt ont the choke winding, This
rendered the H.1, stage inoperative, nud when the acrial was connected te the
coupling .conde: only the det. and output vulses were handling the signai,
ihug! the selectivity was poor owing to the aheence of the tuned aerial cireuit.
The three following readers successtally solved Problem No. 431, and books
have accordingly been forwarded to them : J. Rae, 51, Kinsshall Avenue,
Aberdeen ; - F.. Underwood, 510, -Greenwood - Ayerive, Hanvell, 3.7 :- G. R.
Broberg, ** Glenhurst,” '[horhill Drive, Apperley Bridge, Nr. Bradford,
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Purpose of the Oscilloscope -
HE cathode-ray -oscillpécope has become an almos
indispensablc .part “‘;(,f :testing equipment; both
to the laboratory, the workshop, and the servicing
bench,

‘When an accurate graphical representation of a natural
law, or any othef type of dualitative information is
requifed, the cathode‘ray tube is the best and in’ most
cases the only means_that can satisfy the requirement

*  completely. d

Its applications are practically limitless ; fault tracing,
aligning of R.F. and- I.F. circuit 'single response curves,

hum tracing and ripple observation, value chatacteristics, -

wave-forin “observation, phase shift and modulation
tests, use as R.F., A.F., and D.C, voltmeter, and the
study of speech and music wave-forms, to name bat a
few. it ~ e d

An oscilloscope will give a graphical representation
as a function’of time of ahy effect which can be made to
produce an equivalent electrical effect, that is, potential
change irrespective of whether the initial effect is electri-
cal or'not, It is indispefisable’ to  the seriously minded
radio engineer, a’ versatile jnstrument which' can be
constructed’ portably enough to make it inivaluable for
all outside inspection and repair work.

The followiig ndtés are writfen to give the user of

the oscilloscope, and all’ those ‘ifiterested in’its working, -

whether it is a commercial prodict or home constructed,
an elenientary insight into the operating principles of
the instrument, z :

Lay-out and Units of the Oscilloscope

The complete oscilloscope. consists of ithe cathode-ray
_tube, the power supply unit for the tube, the time base
and its H.T. supply, and the amplifying stage for the
input or work voltages. As shown:in Fig. 1; it will be

_ fbc:}ssngnoo’e | /é_gcg ; i
— A
First Anode Final Anode I

—— s s
T . o
. ¢ e TEB

Q]

Optical Analogy

Ftg. 3.~~Showing the effect of the anodes on: the electson beam in
an electrical and optical sense.

) Car/rode\ Focussing ﬂgg/e a

Cathode-rc

scen that the whole instrument can be split up into these
units and dealt with one at a time, and. the best.order
for doing this is to begin at the tube itself, working,

“backwards through the.tube supply and the time base

unit to the amplifying stages. As these notes.are purely
of an ¢lementary nature it will be-appreciated that in-the
interests of clarity there may be slight deviations in the
continuity of some of the explanations, but the order of
the units as already given are retained as much as
possible,

- Constructien

The cathode-ray tube; as used in oscilloscope’ desigis,
is “usually of the medium voltage™ type, With’ i
accelerating potential in the region of 1,000 to 2,000
volts. The tube may be either hard, that is, high vacuum,
or soft, containing a trace of gas to - assist’ focusing.

The latter are known as gas-focused tubes, and are not
dealt with in thisiarticle at any length. [

S~

node

Gridt

Fig, 2—The electrode arrangement of a tube utilising the electro
static focusing system. -

High vacuum ‘tubes using electrostatic deflection
are the most popular types for use in the medium
voltage class of oscilloscope. o :

With one. or two exceptions the electrode construction
of a cathode-ray tube corresponds to that of an ordinary
valve, and much resembles an ordinary valve in its
principle - of working. EleéCtrons are emitted from a
heated cathdde, pass through an electrode referred to
as the grid, which operates in much the saine way as the
control grid of a triode valve.in that its potential can
either reduce or accelerate the electron stream, and
are attracted to a system of électrodes known as anodes,
which are supplied with various positive potentials of
high tension. 'In Fig. r these various clectrodes are
shown in their relative positions, together with the two
pairs of deflector plates, which come between the final
anode and the fluorescent screen..

On' the application of heater volts the cathode-begins
to emit electrons which are attracted along the length of
the tube by the positive potentials on the accelerating
anodes. The first anode is mounted a short distance
above the cathode and usually takes the form of a simall
cup pierced in the centre by a hole ‘a millimetre or so ini
diameter. . The bulk of the electrons wiil, if no other
arrangements- are made, -pass-on to the anode in much
the.same way as in the case of a triode valve -and create
an -anode current. This is known as the “beam”
current., A certain proportion will, however, proceed

Yo 1o

- 1o { |- ra— S -

—— ¥

An Indispensable Part of Testing E&.
By S. A.
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y Oscilloscope

?ﬂ‘pmem, Its Principle and Working
'KNIGHT

through the small hole n the anode’s centre and pass
up the-tube by reason of the velocity acquired from the
anode potential. -
Unless measures were taken the stream would impinge
on ‘the : fluorescent screern and produce a large ~and
irregular.patch of fluorescent light due to the *“ spraying
out of the stream- on its'way up the tube. This would
be due to the mutual repulsion of the. eleetrons to oné
another during the length-of their travel. ' In order to

obtain a small; sharply defined spot, therefore, a means-

must be found for focusing the electron stream-into. a
concentrated jet. In oscilloscopes there are two:methods
adopted for this purpose, gas focusing. and elpctrqstqtm
focusing, and of the two, clectrostatic focusing is the
most popular,

Gds. Focusing -
As mentioned earlier, one method of doing this is_ to
insert a small quantity of gas into the: tube before sealing

Limits of

Detlection Sereen

wtmarae . =
b—)———.;_»eg_——-q."\"
—— - "\'\ PRRSRLET? LT
S ea i
" -~ -

Excessive” deflection
caused before hadow
the Y pilates Effect

Fig, 4.+Depicling the shadow effect duc to the electron stream
I passing each side of the deflectors.

it off, thereby making it ““ soft.””” The electrons on their
journey up the tube collide with the gas molecules and
ionise them by collision. A formation of ions is thus
made to accompany the production of the electron beam,
and compared with the high velocity of the electrons,
these ions are slow moving and heavy. They are inclined,
therefore, to remain in the path of the beam, creating a
positive core, and thus neutralising the mitual repulsive
force in any particular section of the stream where the
number of positive. ions is equal to the number of
electrons. .

An increase in the number of ions after this stage
results in an attractive force on the electron flow,
concentrating it in towards the axis and producing a
“Sharply defined spot on the fluorescent screen.,

Electrostatic Foeusing : .
Turning now to electrostatic focusing, it will be found.
that with this system the tubc is of the vacuum: type,
and "the focusing electrodes consist’ of ‘an arrangement
of two or three anodes built into the interior-of the tube
(Fig. 2}.- These anodes perform a variety of functions ;

(- - e

101 -

o

Fig. 5.~The interrupted effect produced with
wave-forms of high amplifude by Fig. 4.

besides the purpose of supplying a control of focus they
are.used as accelerators to the electron beam, constraining
it to follow a path which brings it into a fine focal point
on the screen’s surface. The electrode system and the
path of the electrons is shown in Fig. 3, and it will be
seen that up to.the first anode ‘the stream is widely
divergent and of no particular formation, This'is assuri-
ing that.the grid.is at. cathode potential, and there is
no repulsive effect acting on the electrons.

What- happens after this depends more or less on the
design of the tube, but, generally, the"tendency "of the
beam which emerges from the hole in the first anode is
to remain substantially parallel on its journev along
the length of the second, or foéusing, anode, until it
comes within the field of the final anode. This electrode
is maintained at the full tube positive high tension supply,
and accelerates the electrons while ‘altering the converg-
ency of the beam, It is the second anodé which is the
important one, and is usually. referred to as the focusing
anode ; in practice its potential is made adjustable, and
is quite critical for accurate focusing.

Another way of looking at the action of these electrodes
upon an electron stream is to consider the case analogous
to the action of lenses on a beam of light, when the fields
between the three anodes of the tube assembly can be
regarded as threc lenses with the second and third having
the greatest effect on the focusing of the light. In
cathode-ray technique this field of the subject is known
as clectronic optics.
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Fig. 6, —A typical half-wave. rectifier for-use with an electro-
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The brilliancy of the spot depends on the velocity of
the beam when it reaches the-fluorescent screen, which
factor depends on theé voltage present on the final anode.
The second anode is maintained at a lower potential for
the purpose. of good focusing; while the first -anode
voltage is not particularly critical. It is usual in modern
tubes to operate the first anode at the same potential as
the third though a reduction in first anode voltage will
generally have no more effect than a reduction in the
brightness of the spot.
 The grid which is inserted between the cathode and
the first anode is usually maintained at a negative

final anode, so that the mean potential with respect to
the anode is zero. This can be arranged by a push-pult
circuit arrangement so that when one plate of a pair
swings positiveé the othér swings negative by an equal
amount. This will be dealt with later on.

Power Supplies
Methods of obtaining the.power supplies for cathode-

_ray.tubes are not unlike those used in ordinary receiver

potential with respect to the cathode, and is unsec for -

controlling the density of the electron bean, and therefore
the brilliance at the screen end.- Electrons.emitted by
the cathode leave it with a ¢ertain initial velocity, but
if the grid is made sufficiently negative theéy are com-
pelled to fall back again, and nonc of them succeed in
escaping to the field of the first anode. As in the case of
an ordinary triode¢, as the negative potential on the grid
is reduced, so more and more elections are allowed to
pass on their way to the anode until at cqual potentials
of grid and cathode the maxiraum flow is obtained and
the spot is at its brightest. The grid of a cathode-ray
tube as used in-oscilloscopes is never run positive with
respect to the cathpde.

The Deflector Plates

There are two pairs of deflecting plates in the cathode-
ray tube, and they are situated immediatcly beyond the
final anode. One pair are used for horizontal defiection,
and are designated the X plates, and one pair are used
for vertical deflection and are desié;nated the Y- plates.
The X plates are mounted vertically and ‘the Y plates
horizontally. -

As the detlection of the beam depends on the potentials
applied to the plates, tubes are said to have a particular
detflection sensitivity, depending on the particular design
of the tube. A typical exaraple might be the expression
500/final anode volts mm. per volt. This -means-that if
the anode volts are 1,000, then the deflection is 0.5 mm.
per volt of potential difference between a pair of the
plates, or, in other words, 20 volts would be required to
move the spot a distance of 1 ¢m. (10 mm.). In some
cases the sensitivity. of the tube is given more directly,
such as 35 volts per cm.

It does niot follow that small diameter tubes necessarily
require a.smallet deflecting potential than larger ones.
In all probability the sensitivity“of a 2in. tube would be
very much alike in both cases, duc to the fact that the
angle of defiection in the small tube would be no greater
than that in the large tube. A smaller screen diameter
is generally accompanied by a decrease in tube”length,
and the spacing of the deflector plates, As will be seen
from Fig. 4, the limit of deflection is determined by the
spacing of the deflectors and“she distance from them to
the fluorescent screen, Deflection beyond this limit
causes a “shadow ™ of the particular plates to be cast
on the screen, due to the electron stream passing on the
outside of the deflectors as well as the inside. With
wave-forms ‘of high amplitude on the screen this causés
an interrupted effect as shown in Fig. 5 i

The' one main defect with clectrostatic deflection is,
however, the defocusing effect which the plates exert
on the electric beam. With tubes of screen diameter in
the region of 6in. some 250-300 volts might be needed
to give full deflection of the beam, which, in turn, is some
20 per cent. of the potential on the final anode. In most
oscilloscopes and - single deflecting circuits one of {he
plates is normally connected to this electrode, while the

other has a potential which fluctuates several kundred -

volts above or beldw that of the final anode. The beam
thus passes through a varying field which tends to upset

its focus, especially when it approaches close. to-one of:
the plates. "As a result, a' tilne base sweep-applied to'
one pair of the deflectors would be difficult to focus:

along the whole lerigth of the line.
To overcome this trouble it is necessary toconmnect
the deflector plates symmetrically with respect to the

power pack circuits, except that the potentials are
usually in the region of 1,000 to 2,000 volts, and
full-wave rectification is seldom employed. The tube
requires its maximum rated potential for the first and
final anodes, a lower and adjustable potential for the
focusing .anode, and a supply for the heater.

- Dealing with the latter first, most of the latest tubes
use 3 similar arrangement to ordinary indirectly heated
valves and have heaters rated at 4 volts A.C. or D.C.
at a current -of 1 to 2 amperes: Some tubes might be
found with 2-volt heaters, but they are.not so.common.
As in the case of radio valves, the heater supply is derived
from a separate winding on-the mains transformer and the
cathode is strapped down, internally or externally, to
one side of the heater lead. 'Inlarge tubes, using upwards
of 3,000 volts where, as is customary, the positive side
of the H.T. supply is earthed, care must be taken to see
that this winding is thoroughly insulated-from -the full
supply, and a small separate transformer is .sometimes -
advisable. Where the H.T. negative is earthed, however,
the 4-volt winding may be taken from. the time-base
supply “transformer. .

. Dealing now with the high voltage supply a basic
circuit arrangement is shown in Fig, 6, which is for use
with an electrostatically focused twbe, and not for the
gas-focused type. The latter’s power supply is iiot quitée
so complicated, usually consisting of a simple half-wave
rectifier with very liftle smoothing. The application
of variable focus control does not cnter into the design,
at all. Asgas tubes are not being dealt with, however,
it is not proposed to go into their power pack details.

_ Referring to Fig. 6, it will be scen that. a typical half-
wave rectificr system is employed, with a smoothing
arrangemeént consisting of condensers C; and Cy and
resistance R. The condensers have a value of about 025
#¥, and must be rated for the full voltage supply of the
unit, while the resistance is generally of a value between
100,000 ohms. and o.5 Megohms.

Potentiometer System

- The potentiometer system, comprising two fixed.
resistors and the Drillidnce and focusing ¢ontrols is
arranged in values to give the correct potential to the
various anodes, and its overall resistance is generally kept
in the region of 2 Megohms. With this value the bearn
current of the tube is negligible in comparison with the
current drawn by the potentiometer and the separate
resistance values can be regarded as proportional to
the voltages required. :

It should be noticed in the figure that the smoothing
registance R is included in the positive lead. This is
aliright so long as it is the negative lead which is earthed,
but in oscilloscopes designs, where the deflector plates
have to be available for external connections, it is the
positive side which is usually earthed, and therefore
resistance R should be included in the negative lead.

A resistance is used for smoothing in these circuits
because the current drawn is generally so low (2-3
mA) that the voltage across Ci is nearly equal to the peak
A.C. input and the ripple is consequently very small.

The resistance also serves the purpose of limiting the

current in the event of a short circuit across Cs or a
flash over between the tube electrodes.

No charge remains on either C; or C, after switching
off the supply because of the leakage path through the
potentiometer network. For the purpose of safety a high
resistance may, however, also be connected in parailel
with Cy. This should have a value of some ro Megohms,
so that the current drain is of no consequence.

{To be continued.)
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Mefer as Auto-Bias Resistance
HILE wiring up a set 1 found
" that the )esﬁmnce 1 needed for
the automatic grid-bias arrangement
was 500 ohms. . I had no resistance
of this value in the junk-box, but 1

VWY 5 7
HT=

/

Meter

THAT DODGE OF YOURS!

Every- Reader of ‘“ PRACTICAL WIRE-
LESS »* must have originated some liitle
dodge which wounid interest otber' 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 half-z-guinez.. Turo that idea of yours
to ‘acconut by sending it in-to us addressed
to the Editor, ¢ PRACTICAL WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2. Paf your
name and address on every item. - Please
note that every notion sent in must ‘be
4 original. Mark envelopes,‘‘ Practical Hints,”

SPECIAL NOTICE

All binfs must be accompanied vy the
vounon cut from page iii of cover.

DO KOT enclose Quenes with your hiots, |

Hints

other opening covers the degree read-
ings on the dial. Fasten a piece of
fuse wire or black thread across the
back of this hole ‘in . line- with
the spindle hole. Stick this card on

to the back of the original knob ; ~and”

the'dial is finished. ——(1 H W HALE\;
(\Varrm gton),

A Novel Alarm Clock .
I SUBMIT particulars of a novel
alarm clock rarrangement I have
recently ¢onstrueted,. and “which is
shown in the accompanving illustra-
tions. The distance the Wel”ht has
to fall is nine*hours, and. this 1 have
arranged solely to suit myv: family’s
reqmrements as. I need it to opérate

L=

o g came across. a
chedp volt-meter

the resistance ot

which I knew to

be exactly 500

ohms. I accord-

. 4 novel method of using a me:er as ar

auto-bias resistarce. .up as the resist:

ance- element : of

the . antomatic: grid-bias, mounting the flush-type ‘volt-
meter on the side of the chassis. When the set “was
- finished and'switched on the volt-meter registered six
“wolts; which was the calculated voltage.. I now find that
this volt- meter’ gives an e\cellent xdea of the .condition

of the H.T. battery, since as its Voltage falls'so also does
By a simple calculation’1 can

‘the grid-bias voltage.
tell how many volts are lcfti in the H.T. battery, and thus
am warned in good time to enable me to bunt.up a new
battery—by no means easy these days.—Wu. Niumoxs
(Belfast).

A Simple Dial

ANY rcaction condensers are supphed with a very -

small knob. A simple dial for these condensers
can be made from a celluloid protractor and a postcard.
Cut a holé in the centre of the ‘base-line. to take the
condenser fixing bush, and fit flush against "the - panel.
Cut the postea 1d as shown in Slxet(,h, and make two
holes in the ends. One is for the condenser spindle, the

Cetlutoid
Protractor

Hole cut to It
condenser fixmng bush.

Wire or black =

Jthread

Spindle hole

Cursor Stitt whnte
Card

R-%

A useful dial made from a celluloid protractos, .

ingly wired this

at 6 am. I have also- especna]ly
fixed it at nine hours, so a% "to have

a reminder when I switch on the radio at 9 pan. o hea;

the news.

Clock

Drop to..

suit own A )
S n alarm clock arrange-

requirements ment contrived from an

old cuckoo clock. .

Wooden

Q10" Springy
Bracket Xrip

¥, Space Ol5 approx.
K

When the weight  reaches. the contact the cliock
stops and the weight stands upright; the buzzer
operates, and all I have to do is to put my ‘hand
out and switch off. - The panel is fitted ‘on the

wall just at-my side, and is stained and,varnished to.

make it neat and the same colour as {he bedstead
The timepiece is a small cuckoo -clock, and is fitted -in
the living-room immediately underneath my bedroom.

I bad occasion-to break the alarm spring in the only
alarm clock I had, and having difficulty to get anbther
spring in. these. tnnes I was prompted to convert my

small cuckoo - clock, as described. The arrangement’

works - very mthfactorxly —C. A. YarpLry (Cmentq)

NEWNES - SHORT-WAVE MANUAL

6f=, or 6/6 by post irom

4 George Newnes, Ltd., Tower House, Southampton St.,
London, W.C2
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WE hate not devoted these pages solely to members’

‘correspondence and details of thé&ir activities for
some time, so this month we are handing. over- both
pages to those of you who have sent in letters of general
interest. Before doing this, however, we have one very
important announcement to make, Fortunately it does

not affect present members ; to those who were thinking-

of joining our ranks, the news will not be good, as the
statement we have to make " ’ :

ORITISH §0NG S4NC)5§IST£N£RS'§YL UB

sk

“1 think I can say that I am a pretty old hand at
radio, and I am still as much—if not more—interested
than ever, and in the last zo vears I have only had one
break and that during my Army career in this war. Iwas
a member of 43rd Brigade Company, R.AS.C,, T.A,, and
was called up for service in August, 1939 and, later, when :
Radiolocation. came into being, volunteered to take a
mechanic’s course.

\ “I was successful in-the

is that no applications can
now be considered for mem-
bership of the B.L.D.L.C,
This does not mean that
we. have reached the -limit.
It is purely a temporary
measure necessitated
through the restricted sup-

-‘Membership List Closed .
Memories Section : Medium Wave Dx :
A Problem

examinations and. later con-
tracted an illness, being dis-
charged as unfit for military .
duty in November last, .

“Since then 1 have been
more or less a bed patient
at my home,

“ My reading matter is g5

plies of PracticaL Wine-
LEss, and we hasten ‘to
assure those interested that the membership list will be
opened again at the first possible opportunity.

Corraspondence ! !
Now for the letters, the first of which comes from

Member 3,830, R. Toase, of ‘Cockerton, Darlington.
“I have been very interested in, shall I call it, the

¢ Memories Section’ 'of the letters. which- have been

publisfied recently from. * the old hands,’ in fact. I have -

become so interested that I decided to comntribute my
little share towards it. .

“ My first interest in radic was in the days when
Poldu, Cullercoats, and Le Havre were the listener’s
only interest, and.then one only received weather and
news items. No concerts.

*“1 think thé old.hands will remember those days:
the days when the main components were variometers,
home-made condensers, crystals, cat’s whiskers and
'phones, and, if you were lucky-enough to possess a vdlve;
you. could ‘almost dispense with any other means of
houseé lighting.

“ The. valves then generally used were‘mostly Dufch_

or Austrian, and a 4-volt valve would take anything
from 4 to g volts or more-on the filament. :

“1 havein my possession ‘four of a series of books
that were written by Sir Oliver Lodge, and they would
cause considérable:interestand, possibly, some amuse-
ment among the modern amateurs and DX’ers.

Dx’ing Trials

“ My first attempt at DX’ing, as. it is- to-day, was

made through the. medium of a" home-made 3-valve
battéry receiver (Det. 2LF), when the craze was for

sitting till affer midnight to try and receive any Ariierican

stations. This meant very fine dial manipulation ‘and
concentration, at which I was pretty successful,.my log

book showing 14 entries of different stations in one-

session.

" “TFor these operations, a good size table was needed
to hold the equipment, and the log was made up by the
glow from the valves. ; - N oy

“Some. of the materials ‘used- in set construction
were cocoa tins for condensers,” slate for panels, bell
wire and cardboard tube for coils.

“ When valves eventually becamme popular.- only
triodes were obtainable; ebonite *was bought by
weight and some of it appeared to contain any ingredients
to make it heavy. The first HI¥ stages I used consisted
of an H.F. triode-valvé, coll, and condenser. and were
enclosed by a ‘mass of tin -or copper screening, -the
building of which took months and then, maybe, more
months before the results were satisfactory.

“came in at .z2.30.

per cent. radio and with
s ] me here are Practical Wire-
less Service Manual,. The Wireless Engineer’s Pocket
Book, R.S.G.B. Handbook and supplement, The Admi- . -
ralty Handbook, ¢Coils, Chokes and Transformers,” and

2 Pracricar WireLzsss.

“ When I am able to work again I am thinking of .
taking up Radio Servicing as a means of livelihood, T
am at present compiling my. own book of data needed in
Radio. Servicing. i

*“ In closing may I offer my best wishes to the Editor
and staff of Pracricar WirELESs for keeping the flag
flying under the present conditions.” .

A very interesting letter, R.T., and we hope that 4t will -
not be long before you are able to take up the work you
have in. mand. To augment the data “you are preparing,

the Editor is scnding you a cofy of Wire and Wire Gauges,
this being an award Jor .the month’s best letter of general
snterest. (Hon. Sec.) £ B.

Medinm Wa:ve Dx

,IN response to the request we made for details of
. reception of Dx medium-wave transmissions,. .
Member 7,204 (G. Fergus, of Newcastle) has sent n the
following, which we hope: will .prove useful to. those
who are now. working on .this band, L
“In response to your requecst for reports of medium-
wave.Dx, I amm basing my first réport on this subject,
All of the following stations wete heard during February,
on a y-valve D.C. mains superhet of 1934 vintage, with
an inverted L-tvpé aerjal. The times of recéption were
betweén 2z.15 and o4.00 hrs, and 05.30 and 09.15 hrs,

“B.S.T

246 m., Philadelphia (Columbia) WCAU ; 27¢ m.,
New York (Indepehdent) WNEW ; 275 m., Baltimore
{National), WBAL: 277 m., Hartford (National),

~WTIC; 282 m., Hamilton (Canadian), CBA ; 294 m.,

Pittsburg {(National), KDKA ; 300 m., Boston. (Nationalj;
WBZ-WBZA ;- 341 m., New York (Colmmnbia), WABC;
.373 m., Schenectady (National), WJZ; 426 m., New
York (Mutual), WOR; 454 m., New York (National),
WEAF * 460 m., New York (National), WGY.

“ The earliest station.to come.in was CBA, which
i The last station to fade out was
WNEW, which remained until 0g.15." Stations WHN
and, WNEW. operate 24 hours a.day, .

““I hope that thisinformation will be of use to other
B.L.D.L.C. members. . - . - :

“ Finally, could .you tell me of any past issue of Pracri-
caL WIRELEssS-which contains constructional details of

- a good IAC.:mains battery eliminator.”

Many thanks, G.F., for.the inforsmation.

i r Regarding
constyuctional details of a D.C. climinator, we

have wot
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Ppublished the coustmctzomzl details, therefore we hope
that the article on D.C, Mains Apparatus in the June
“ssue will-have been of some help.  (Hon. Sec.)

A Problem from York
MEMBhR 7,167 —-R. V. Goode, of York, submits a
problem.which he encountered during his activities.
'Fortunat@ly he aleo gives his solution, so those interested -
in. diagnosing: faults ean compare {heir findings with
those given by 7,1067.
“Not having written yet as a member 1_wonder
whether it will interest members to hear how 1 gained
some very useful experience and had the 1mportance of
a certdin component brought home to me.
“ Some time ago, when I was fairly new to mains sets,
1 had ah A.C./D: T teteiver for servicing, the owner of if
- describing the trouble as ‘ Sounding as if ‘it had a plum in
its 'mouth.” It vecovered two or threc¢ times when I
first had it .on test, and [ took the opportunity to note
some of the volt'we and current readings taken with
my Model go Tavlor imeter. ‘The set had an energised
speaker, and ‘T’ found this to be the most convenient
point from which to take the readings, the following,
though approximate, are typical (the ‘mains being
about 240 volt A.C.): H.T. voltage before the spn>'11\er
field (smoothing cholkeé) 240 volt, after same 200 volt;

field current 95 mA. When the fault finally developed
1 again measured the current and voltages; finding that
“the H.T. current was now only 28 maA, whl]e the H.T.
voltage had dropped to 73 volts,rising to 120 violts when
- the spmher field winding was disconnected (i.e., no load)
but with the 8 mid. reservoir condenser still connected
{I found out later that when this condefiser was dis-
connected the voltage fell to rro volts; although there
was always 240 \o]ts A.C. on.the rectifier anodes) 1
thonght the walve rectifier must have lost its emission,
especially as when I removed the wvalvé, though, of
course, leaving its. heater in circuit, and connected
instead my Milnes Unit to its holder the set -worked -
well. After a lot of trouble I mqnat{ed ‘to get another
valve rectifier of the special type required, but I found
that it made not the slighest difference! What, then,
was.wrong ? It could only be one thing. Replacing the
electroly tie reservoir condenser mth another cured
‘the trouble, because the old one had simply dried up
and so lost most of its capacitance. With the new
condenser all the voltages were, of course, up again as
before, and on no load (i.e. with just the reservoir
condenser counected), instead of 120 volts as previously,
it was now about 340 volts.

Deductions

-““The following interesting facts:emerge froni the
foregoing : A D. C voltage readma of a litle less than
Ralf the R.M.S. valuc on the anode is to be expected
from a half-wave valve rectifier when the reservoir
condenser is disconnected*(e.g., with about 240 volt A.C.
on the anode a D.C. reading of 170 volts is obtained, as
in the above instance), while with the condenser, ‘ut no
load, connected, the D.C. voltage obtained should  be
I.4 times the R. ‘\I S. value (e.g., the 340 volts mentioned
above), because tlhis latter is the A.C. peak voltage, and,
as it is not being dlsch'lrged by any load, the condensef
will remain riore or less at the highest volt'\oe fed to it;
this.also shows why it is so necessary to use a condenser
having a high peak-working voltage.

*If it had been the valve rt,cuﬁex instead of the
reservoir condenser that had been at fault, the voltages
and currents would still have been ‘low, but it would
most probably have shown 340 volts on no load with, of
course, the condenser conneeted.

‘Tt will probably interest you to hear that Member
7,149 and 1 have.contacted each other as we think we
have a number of things in common. I have been won-

dering if you can give me the names and addresses of -

some members living in York 77’
Here is one member in York who will be pleased to
make contact, so we suggest that vou get in touch with
cath other and we willforward detailsofothersin thearea
atthefirstopportunity, Thenewmemberis G. R. Peacock
No."6,784, and his address is.34, Grange Garth, York,
TS

Who Can Help?
ORKSHIRE members are well to the fore in the
- corresponderice’ this month, and if it ever becomes
a question of which courty" has tlie most members, it
seems as though Yorkshire might be in the lead,

A new membe1 7,172, A. B. White, of Bradford 1s in
doubt about a transmls<10n he recelved on the 31.29 metre

band, at 5-51- 16.00 hrs. G.ALT. Thestdtion announce-
ment was ‘* Voice of Free India,” * Voice of Ahdahad-
lin”?

. A similar query comes from member 7,129, C. G,
Cullen, of Abingdon, Berks, who "received a trans-
niission on the 31.92 metre band at 6. 50 p.m. (GAM.T.,
B.S.T., or D. B S.T.?), wbhich announced * * Radid
Azazin”? “The Voice of TFrée India.” :

Other members who have 1de11t1ﬁed “thesc stations
—though it would appear that they are the same—miight
care to send along such details as they may hadve. .

Huddersfield, Yorks,— Any members - around 15
vears of age in thigdistrict are asked to contact No. 7,186,
at 35, Carr Street Marsh, Huddersfield.

Wakefield, Yorks.—R. Haigh, who does not ‘quote
his memb(‘rshlp number, sends us a sketch of his station,
but, unfortunately, we 'lle unable to mclude it in t]ns
issue, He describes his outfit thus:

‘“ As our house is not fitted for electric light I have to
take my power from dry batteries, and, as a result of
this, find the background noise pmctmally non-existent,
even on Dx,

* My aerial, which is an indoor one, consists of a single
cngth of No. 26 enamelled copper \\1rc and goes-once
ronnd the room in which my ‘station’ is housed With
this results are really :urprlsmg, and I prefer it to-a
soft. one outside. i

My Rx, which is of the o-v-2 type, ut1h<e< plug-in,
coils, covering ro-150, 200-800, and 900-2,000 thetres,

“7 use a MuHard PM2HL as a detector, transformer
coupled to a Mazda Hl.2, which in turn 1s tmnsformer
coupled to a Mazda P220A.

‘“An airplane -dial facilitates tuning, and I pull in
most of my stations with ample volume on the loud-

speaker,
“So far I have logged WCRC, WNBI, WGEA,
WGEO, WRCA, WRUL, A\lstmlm Radio Sa!gnn,

leangl, Anl\ma -India, most of the D stations and -
several Ttalian st'mous ’all on the L.S

“May I say in closmg that the cover change of
PracticaL WireLESs does not affect me in any way,
as I always remove it and place the'rest of the pages m
a file”

WGEO Reception
EMBER 8,040, of Kelso, Roxburghshire, who was
asking on these pages last month for dontacts,
wants to know what has happened to WGEO—3r, 48
metres—as he has not been able to receive it during the
last few weeks.

Havana Cuba

AN -R.AF. Service member, No. 7,208—E. Crowdeér
—reports the reception ot C.0.K., Havana Cuba,

on, approximately,. 28 metres’ between 1z noon and

12 ‘midnight EST. (We assuwme e means English

* Sunvmer Time and not Eastern Standard” Timé. —-Hon

Sec.) On-March 31st, at oo:15 hrs., the sWnal sttength’
at the receiving station in questlon SOMew here in
England—was R4 The aerial in use was S.E. by'S,

-Morse Transmissions

FOR those wishing to 1mprove their \[orse receiving
speed, details are given below of transmissions— -
in Morse—radiated from Post  Office stations in the

- form- of official News Bulletins.-

Call signs and wavelengths used are:—

GIA, 15.27 m.; GAD, 15.40 m.; GBL, 20.4% m.
GID, 22.13 m. ; GIH, 28.17 m. ; GAY, 33.67 m.; G.B.R
18.750 m,

The times (GALT.) of transmissions are :

GBR, GIA, GID, GIH ; 12.00 : GBR, GAD, GIA, GID'
16.00 : GBR, GAD GIA GID; 19.30: GBR GAY
GBL, GID; 23.30 : GBR GAY GIH.

>
’
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- The Signet

Two-valver

Main Constructional Details of a Beginner’s Simple Broadcast Two-valver,

o Described on Blueprint No. PW. 76

N 1936 we described a simple two-valver which proved
I, such a great success that we reprinted constructional
details in our issue for September 24th, 1938. The
derand for blueprints and back numbers of the journal
in question bas been so great that all the available issues
‘Have been sold out, and in response to the requests: of
Jnany readers we are again reprinting particulars of the
set, together with the list of components. Blueprints
are still available. In the original specification a
special trans-coupler was specified, but this is no
longer on theé market. ‘Fortunately, however, a similar

Range .

- This simple little set can be relied upon to pick up
medium-wave stations at a distance of approximately
100 miles when a reasonably efficient aerial is employed.

Construction
It will be noted that the receiver is ideal for the
constructor who is attacking his first piece of con-
structional apparatus, and the lay-out has been arranged
so that no possible difficulty can arise. The. wiring
diagram shows ‘how the verv few. wires are placed in
position, and provided that all connections
are firmly made (either by making a neat .
Ioop for inclusion heneath the terminalhead,
or by soldering to connecting lugs) the re-
ceiver may be relied upon to offer many
months of efficient service avithout. risk of
breakdown. When wiring the receiver, cross
out each wire on the wiring diagram as its
counterpart is placed in the receiver, and
thereby avoid the risk of omitting one wire
and dispose of all doubt as to whether any
mistakes have been made. .

The illustrations may be used as a guide
in wiring, and every component required is
clearly set out in the list of components.
Existing conditions may make it inpossible
to obtamn all the parts specified, therefore

* when selecting alternatives, see that, they
have the same values and are of reliable

makes,

Symmetrical layout of the controls can be secured by noting the dimensions

shown here.

item is still listed in the Bulgin range, and is
known as type L.F.xo. This is similar in ¢lectrical and
physital characterisfics and may easily be used in the
receiver. The only difference is in the marking of the
terminals, and in place of the letters P, B T.x, and H.T.2
on the original component, the Bulgin item is marked
Anode, Low and High. These correspond .

respectively to the -original markings, and
thus in this receiver the anode terminal is

and the H.T. lead.is taken to terminal
marked High.
Circuit Details

The circuit is. the well-tried detector-L.T%.
arrangement, a triode valve being used in the
detector stage and an economy pentode in the
output stage. A triode could be substituted
for the pentode, but this would result in loss
of volume, therefore the  specified valve
should. bg.adhered to if possible. The coil is
an efficient dual-range type, wave-changing }
being effected by means of an cxternal three.
point switch. o

Itis of the transformer type so that a high
degree of selectivity can be obtained if the
reaction condenser is judiciously operated.
This coil works best with an outside aerial of
approxXimately 4oft. If a longer aerial is
usced it will be advisable to connect a fixed
condenser of. approximately .oooz . infd. be-
tween the aerial lead and the aerial socket of
the set. Reaction is provided by meaus of a
differential reaction condenser, thereby en-
suring an effective ‘path to earth for the
H.F. component at the anode of the detector
valve,

The Chassis .-

The chassis is consfructéd from 5-ply
wood, ‘to the dimensions shown on the
blueprint. Holes will have to be drilled in. order=to ac-
commodate the valveholders, the terminal socket strips
and for the various connecting wires to pass through,
Thére are nine of these, and a ginilet may be used for
the purpese.  Alternatively, a hole }in. in diameter may

W
\\\\ ) Compact assembly, simplified wiring and high efficiency

are the highlights of the Signet Two-valver.
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be drilled, but for the valve-holders a hole 1in. in dia-
meter must be drilled.  Tor the socket strips you can
drill either a, scparate fin. hole. for each projecting
socket, ‘or m’ly cut a slot into which both sockets on
each stnp will pass. This is done by drilling two iin.
holes separated by a space of 1in. and sawing-away the
mt\*r\ ening wood.

Before mounting the components one important factor
must be stressed. The on-off switch is included in the
1.T. positive lead and, consequently, if one is tempted
to use an existing’ metal chassis, it must be insulated
from the chassis which is common \vith the L.T. negative,

LIST OF COMPONENTS

One coil (C20) (Bulgin).

One .0005 mfd. condenser (1 ,046) (€1 (1.B.).

One .00025 mfd. reaction condenser (1,081) (C2) (J. B.)
One L.F. coupler Type L.F. 10 (Bu[gm)

One resistatice : 1 meg., R1-(Erie).

*One .0001 mfd. condenser (665) (C3) (Dubx]xer)
One switch 5536) (Bulgin).

One switch.{S22) (Bulgin).

Two terminal strips, A.E. and L.S.

Two valveholders {one 4-pin, one 5-pin} (Clxx)
Two valves : Cossor 210HL.F.,, 220 H.

Five plugs : H.T.—, H.T.1, HTZ,GBﬁ—,GB—-
“Two spades : L.T.—, L.T.-+.
Four component brackets
Chassis, 10in. by 6in. by 2in.

O 1e 100m/A microfuse and holdet (Microfuse).
O e speaker, Junior W.B.

Operating Instructions

Connect the aerial and earth leads to the two sockets
marked A and E, and piug the leads fromi the londspeaker
into the loudspeaker sockets. The two L.T, leads should
Dbe joined to the positive (+) and negative (~) terminals
on a 2-volt accumulator, and the H.T.— léad should be
inserted in the negative socket on a. 120-volt H.T.
battery. The lead “marked G.B. + should be inserted"
into the positive socket of a g-volt G.B. battery, and the
lead marked G.B.— should be inserted into the 4.5-volt’
socket on this battery. Lead H.T:42 should beinserted
into the rzo-volt socket on the H.T. battery and H.T.+1
should be plugged into the socket marked g9 volts, or
somewhere near that value. Puli out both switches, and
the receiver will then'be in action on the medium waves,
and before attemptmg -to tune in a station rotate the
reaction condenser in a clockwise direction withi the
main tuning condenser set at minimum (with the vanes

¢ all out” ). If the set goes into oscillation smoothly, as
indicated by rushing sound in the speaker titrning to a
plop, turn the main tuning condenser with vanes aLI in,
an wam try the ILRCth!l condenser. - The saiie thmg
:h\'\u]d happen. Try this also on the long waves, that is,
witls the left-hand switch pushed in, and you shou]d find
that the reaction. opcrates sm(mthly over the entire
band. A modification of the voltage at H.T.4-1 will

vary the sensitivity and the smoothneS> of the reaction
control, and a value should be used where a smooth
build up is obtained on a station without a sudden plop,
which indicates oscillation.- If the H.T. voltage here is
too low no reaction will'be obtained. Stations are located
by turning the main tuning condenser, and the strength
is increased’ by the reaction condenaer but this should
be used judiciousty. - :

Aenal and Earth ,

‘With' a simple receiver the best possible aerial should
be’ employed, and this will be obtained when the aerial
wireis érected as high dbove-an earthed object as. possible.
Remember that a five “foot, pole over a roof will only give
an effective height of “sft. ., and tlius the aerial shoul(l
wherever. po:clble “be placed so that it passes over “clear
ground, and as high as convenient, The earthalso should

‘e very efficient, and a buried- metal plate, with the earth |
lead soldered to it,is. generally the best. -If you cannot

" get such an eqtth or to-do.so means-that a very long
carth lead has to, "be- adopted, then a main water pipe
should be utilised; with the wire attached by mems ‘of a
proper type of earthmv clip.

forward to the future.

YES! BE PREPARED

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

future wilt .
be secure.’ ﬁﬁ%‘

EARNING POWER IS'A SOUND INVESTMENT

Accountancy
tioms 3

Advertising © and
Management .

Agriculture

ANMLI. Tire E. Examina-
tions

Applied Mechanices

Army Certificates

Auciioncers and Estate
Agents

Aviation Engineering

Aviation Wireless

Banking

Blue Prints

Boiters

Book-keeping, Account.
ancy and Modern Business
Methods

B.Sc. (Kng.)

Building, Architecture and
Clerk of Works

Builders' Quantitie

Cambridge Senior School
Certificate

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Ar

Common. Prefim. E.J.E.B.

Congcrete . and Structural
Engineering

D nughtsmanshm. Al
Branches.,

Engincering. All b 2

Examina-

Sales

. Pumps-,

DO ANY OF THESE SUBJECTS INTEREST YOU 7

Metalurgy

Mining.  All subjects

Mining.  Electrical Engin-
-eering

Motor Engineering

Motor Trade

Mumigipal
Engineers

Naval Architccture

Novel' Writing

Pattern Mahmg

Play Writing

Police, Special Course

Preceptors, College of

and County

© Press Tool Work

Production Engineering

.and Pumping
Machinery

Radio Communieation

]tmlm Service Engineering
R.A.¥¢ Special Courses

Road Making and Main-
tenance

Safesmanship, LS. MLA.

b itation

School Attendance Officer

Secretarial Examns,

Sheet Metal Work

Shipbuilding

Shorthand (Pitman’s)

Shor{-Story Writing

Speaking in Paublic

Structural Lugmeermg

Suryeying

ﬂlb,]eets and exammm
ons

General Education
G.P.O: Eng. Dent.
Healing and Ventilating
Industrial Chemistry
Institute of Housing
Insurance

Journatism

Languages

Mathematics
Matriceulation

any subject.

hers of Bandicrafts
Telephony and Telegraphy
Television
Transport Inst. Exams.
Viewers, Gaugers, Inspee-

and Measures |
2
Wireless Telegraphy and

Telephony
Works Managers

If you do mot see.your own requirements above. write to us on
Full particuiars free

CUT THIS OUT

o e o o s v -

To DEPT. 104, THE BENNETT COLLEGE

LLTD,, SHEFFIELD.

Particularsof. ... ... ...vae el
Your prxvate ad\,l e
about.

Pleasé send me (iree of charge)

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

COUPON

(Cross out line
which does -
-not -apply.)
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][mpresswns on the Wax

Review of the Latest Gramophone Records

Columbia = -
ONh hundred\ﬂumts—-about L50—was the sum Mozart
iyed for his'immortal opera, Don Giovanni,”
which ﬁrst performed in: Pr'\gue in '1587. The
story. of how the overture was .completed..only the
mght before the produgtion is widely kuown, bat’ there
is' another mj:erestmg fact connected with thlS opera,
anid thatis that Moz"trt composed three extra numbers for
when it was p ced .jn Viemna, It sne of these :
¢ Cruel One, TI Hast Betrayed Me"! (Mi. tradi. quell’
alma mqrata) ¢k Joan' H: nd, accqmpdmed by
the Halld® Orchéstra, - condl mby Leslie  Howard,
records on Colmnbm “DX1075.7" The aria” e\presses the
rage of:Donna Elvira, and Joan -Haniménd in her mag-
nificent and thrilling rendermrr has ‘extracted—to the
last: detall——the full unrelentless fury of the betrayed
woman,
: Auother 0».1ts’carxdn‘ur recording in the classical releases
is the Habé Orchestra’s perfor ance of ‘the’ O\ rerture to
¢ Di¢-Fledermaus,”; the baton” again beifig’ ;n’the able
“hands -of - Leslie Ho“ard Al‘thouﬂh more than half’a
g “has ,pass.ed smce Johann StLauss captwated
i s, it"can truly be said
st-ndne of its popularity. and charm, and
estra plays the. Overture in the style the
falt, ng intended it to be playéd-—-with exuberance
an( bnlh' gaiety:typical Y r
atmosphere’ ot those days. -
DXx063. "

In the standard section, Isobel Baillie (soprano) has
made some fine recordings of songs from the land of her
birth—Scotland-—on Columbia DB20y6. Theseconsist of
* John Anderson My Jo,” “I'm Ower Young to Marry
Yet,” and “ Ca’ the Yowes to the Knowes.”” Her voice
has a radiant quality, and her rendering of these Scottish
songs will appeal in particular to those north of the
border.

Songs by Turner Layton at the pianc are alwavs
popular,..and his latest Columbia recording, FB2781,
should not be missed by those who lilke the warm and
sincere matner of presentation characteristic of this
artist, “Say a Little Prayer” (introducing Schumann’s
¢ Traumerei”) and “ Bless This House’ are the two
numbers he has selected for this recording.

Members of the Monte Rev Friendship Circle will
welcome the latest release of Columbia FB27S82 on which
is recorded Monte smﬂmﬂ—m his own inimitable sty le——
< Yonr Hand in Mine ”” and “ If You Were Beside Me.”
These are two very popular numbers, and the singer,
accompanied by an orchestra, makes the most of their
appeal.

Y G
The” recordm" is oh Columbia

The smooth, easy rhythm, always associated with-

Carroll . Gibbons’ piano playing, is, to me, pleasantly
relaxing, and the two latest e\'\mples of Carroll’s lazy
fingers, ‘‘ Solitude ”’ and * Time on My Hands,” provide
ever-welcome restful music, and reveal the true skill and
technique of this popular artist. The recordings are on
Columbia I'Bz785

Those who llI\e their dance fausic in strict dance tempo
will appreciate the new releases—Colisbia FBz790,
FB2y791 and FB279z2—-which record the rendering of
"‘,Greetings from You” and * When the Roses Bloom
Again”’ ;% Mndelame ” and ¢ Tun,” and ““ To-morrow’s
Suarise” and * * Mandy.is Two,”” by that ballroom music
maestro, Victor Silvestcr.

- Hawaiian enthusiasts have not been overlooked.
Felix Mendelssohn and his quman Serenaders offer
“TLa Cumparsa Cubanas’’ and * Lover Come Back to
Me *’—from, ‘* New Moon >’—-on Coluinbia IFB2783.

An ever-popula.r trio, the Albort Snndler Trio, has
recorded, on Columbia Dbzo73, Baby Mine,’
outstandmg hit tunes from the- film “Dumbo ”*and
“My Paradise,” from ‘ Gangway.”

. voices and

' one of the.

Parlophone
,RICHARD TAUBER is always refreshingly topical
with his recordings, as exémplified by his choice
of titles from the Jeanette Macdonald film ¢ Smilin’
Through,”  On Parlophone ROz0510, he has recorded
“ Smilin’ Through *? and ““ A Little Love A Little Kiss”’
and, needless to say, the singing—in Enﬂhsh—ls true
to the standard: for which’ this versatile artist is world

famons. Other Parlophone recordings include “If I
Could Paint a Memory’” and * Lullaby to a Hero,”
Frgo3, by that trio who perform tnder the title The

Organ, The Dance  Band “and Me,” -namely, Billy
Thorburn H. Robinson. Cleaver and—the vocalist—
Julie Davm “ Tin. Pan Alley Medley—No. 43, Figoz,
by Ivor Moreton. and Dave Kaye. Geraldo -and his
Orchestra have a couple of records— Parlophone Figox
and F1900 on which they have recorded: *Tis Autumn *’
and * Soft Shoe Shuffe” and “ White Cliffs of Dovel
and ¢ Madelame” respectively. 1

H.M.V.

ERE is a selection of the H.M.V. recent releases all

: of therny bei mg in the BD series. “ Day Dreammg
and.* Flamingo,"” H.3M.V. BDroo3, and ¥ T'll Always
Reunlember ”’ and * The- Shrine. of Saint.. Cecilia’ on
BDi1oor, are two for those enthusiasts of “ Hutch”
(Leshe A. ‘Hutchinson).

Big- hearted Arthur Askey also has two new records
piano ‘accompaniment—BDiocéz, - on
which he records * The Flu—delm ” and “ The Ant,” and
the other, BD1oo4; }nvmEr an orchestral accompamment
“T1 Want a Banana' and © If's Spring - Again.”
Duettists at a piano, in the form of Gaye and Nevard,
offer “ Day Dreamlng " and “The Turn of the Tide
on H.M.V. BDgg7. A most pleasing combination of
piano.

Reginald Fort on his Giant Moller Concert Organ,
records a fine selection from the music of the Flm
“Dumbo’ on BDrooo. The title . is ‘* Dumbo”
Selection and it occupies both side of the disc. .

Here are five fing Dance Orchestra. releases, BDs5743
being by The R.A.0.C.-Blite-{Rockets Dance Orchéstra, -
playmg—mth vaeal ‘refrain—* When It’s Peace on
Earth Again™’ ;md “'Ma, I Miss Your Applé Pie,”’ and
BDs#%45, “ We're The’ Couple In the Castle” and
“ Katy Did Katy Didn’t.,” The other three are by
Joe Loss and hlS Oxc‘heqtra ‘which give us * Jim >’ and
“The Mayﬁower on B 5740 “ The Shrine of Saint
Cecilia” and * Greefings From You” on "BDs%4x, and
“1 Don’t Want to Walk \V1thout You” and * Who'll
Buy a Rose from Margaresta *’ on BDs742,

Decca

A RECORD I recommcnd to all of those who appre-
ciate the works of Rachmaninoff, and’ the superb

technigue of Moura Lympany, is Decca Ktaz6. This

offers a brilliant recording of Moura Lympany at the -

piario, playing “ No. 8 in C Minor (Op. 23, No. 7),”

" “No. 12 in C Major (Op. 32, No. 1),” “No. 7in E Mat

(Op. 23, No. 6) *’ and ** No. Toin E Flat (Op. 23, No. g);”
by Rachmaninoff..

In a very much 11ghter mood, there is “ Charlie Kunz
Piano Medley No. D 527 (with rhythm accompani-
ment) on Decca F8roo. This consists of * Concerto
for Two,” “ Russian Serenade,” ‘ What More can I
Say,” “ "The. Whlte Cliffs of Dover ? “Green Eyes”
and “ Rose O’Dayv.’

No record list would now be complete without Vera
Lynn, and I have selected Decca IF8x1o. on which she
records, with Mantovani and his Orchestra, “The
White Cliffs of Dover” and * I'll be with You in Apple
Blossom Time,™
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Old-time Sets

Further Notes on the Activities of
Some of Our Readers in the
Early Days of Radio

B pubhsh on this page a few more details

W of readers’ activities in the early days

of radio, submitted in response to
Thermion’s invitation in our May issue.

A Crystal Set: and Two-Valver

A. J.-Bupp, of Harrow, describes his ear]y
activities as follows :

“ Although' T had been a keen and active
model engineer for many vyears, and interested,
in a general sense, in electrlmt\' I did not takeé
up w cireless serlously until x921.

“My first experimental and constructlonal
efforts were, naturally, connected .with crystal
receivers, and I well remember the hours that I
used to spend winding, mounting and testing -
the cumbersome solenoid coils wlnch were part.
and parcel of the then popular cry stal circuits.
One of the accompanying illustrations shows
one of my receivers; it was, in those days,
considered a de luze nmodel, ‘with its double
sliders on the coil and the nucrometer adjust-
ment” for the cat's whisker. . In conjunction
with this and other sets I made I used a rather
elaborate aerial system, consistinv of twin wires, -
held apart by 6-ft. bamboo spreaders, a 30- ft, Two views of M. Josepl's r.ceiver of 1924 vintage.
wooden mast, and all guys and halyards-rigged
in ‘true’ Bristol fashion. ~ The first. thrill of receiving batteries—that is, when the connections did not let me
the signals from- Eiffel Tower on the crystal set will down. Those were the days!”
never be forgotten. y

“The other ‘illustration shows an early effort using - An Adaptable Receiver
valves. The circuit was of the Det. and L.F. t}pev M. Josern, of Wimbledon, writes concerning his

- arlv receiver :

T enclose a couple of prmts which
show the exterior and interior of a
‘ very up-to-date’ receiver.of February,
1924, vintage, The numerous sockets
allowed ' of the different components
being connected up to form anything
from. a.0-v-1-10 a 0-0-1, I used the
best ‘ bits and pieces” that I could get
then, but the set was not very.good,
though, I suppose, good cnough for
those times.

P

A, J. Budd's crystal receiver built about
1922 and (on the right) his two-valve sef
with vario-coupler tuner,

@erial = tuning Deing carried out—
‘mediim waves only—bv means of the
vario-coupler, complete with tappings,
and a home-made variable condenser,
This .must have been about-1923, and
I well yemember ‘the great exciteient
.when I received with it, a broadcast
programme — a concert—from 5IT,
which was 80 1niles from my station !
“ For L.T. supply I used a 6-volt
accumulator that nearly broke my
back every time I had to move it; the
"H.T. was obtained-from 18 flash= lamp
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RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. S. Radio
Course learns radio thoroughly, come
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
.students how to apply. that #raining in
practical, every-day, radio service work.
We train them to be successful!

international Buildings,

Dept. 94,
! . Kingsway;,; London, "W.C.2.
Please explain fully about your Instruction in the subject
marked .
‘Complete Radio Engineering
Radio Service Engineers
Elementary Radio
Television .
If you wish to pass a Radio examination, indicate it below.
_ Institute of Radio Engineers °
P.M,G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony
] Telegraphy for Aircraft
City and Guilds\‘_Telecommuniﬂtions

and

Mame

Address

{Use penny stamp on unsealed envelope.)

for QUALITY COMPONENTS
& ACCESSORIES

SPECIAL TERMS
N tc members of M.M. Forces
Civil Defence Services.
Our techrnical advice is at your service.
{ See also Classified Advertiserment puge 371

'51-52 CHANCERY LANE.”
LONDON - W: €. 2., Teleptone #0180k 463

and

“You will observe the microstats controlling each
valve’s filaments, and the Bretwood grid leak, them
quite de riguenr. This receivér has reposed in my junk
box for many a year now, and I don’t quite know what
to do with the bits. I just keep them in case I might
be short of some odd part or other,” .

A Neat Layout

_C. R. NeviLLe, of Greenwich, sends the follewing
short description of his early activities:

A corner of C. R. Neville's wireless den in 1925.

“Your articie ‘ The Silent Sets * carried my mind back
to those happy days of the reflex circuits. The com-
ponent shortage did not deter our efforts in those days.

“I can remember winding an iron core transformer
with 40 d.s.c. wire, after making a coil winder from
an old Edison Bell phonograph machine, the type that
plaved cylindrical records.

‘“ Then we used to wind our honeycomb coils with the
aid of a piece of broom handle with nails driven into it.
I recall my first portable with frame aerial in the door
and external speaker ; it was so bulky that it required
two to carry it. 1 took it on a tramcar one evening to
see what its performance would be'like. I often have a
laugh when I recall the expression on the faces that
peeped over the top of. the evening papers when the
Savoy Orpheans dance band burst forth with * Three
o'Clock in the Morning’ from the brown paper parcel
containing:the speaker.

“ We used to get some DX thrills even in those days.
One night I.picked up the B.B.C. experimental trans-
mission for their new Glasgow transmitter., My RX
was a one-valve reflex and I logged the transmission at
R6-Ry, at a time when atmospherics were bad,

“I enclose a photo taken in 1925, hoping it will be -
of interest to you.”
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A Refresher Course in
Mathematics

By F. J. CAMM
{Conzinyed from page 322, June issue)

Simple Equations

Further Examples~ in- D1v13101
a2+ zab + b?Y ad 4 Sa2h- mb?-i-b?(a—;eb

w’—f—zﬂlh—l—a -

» Aaﬁb—i—”nﬂ—}-lﬁ
‘u?b—{—‘rabﬂ—Hﬂ e

a+b)ax—l~zw,—aﬂ+bx—|-by ,.(,x+yéz

ny—'—'az—i-byw

cay by
—az~—b3 L
gz — b

Brackets

Parts of an ﬂ\*ebrmc expression are often grouped by
seans of brackets { ), and where brackets are used
within a bracket, square brackets { ] are used on the
ontside and the normal bracket- within. Sometimes
it is necessary also to use the. bracc In. other
instances a line is placed over quantities, and this line
has the same value as a bracket. Hence, x+y is the
same as (v+y), and x+yXr=<y is the samé as (¥+7%)
(x=y).

Example.: 57— (2a —"ﬂb) The expression means that
we must subtmct 2a—3b from 5z,

When @ ririnus sign precedes the bracket, it changes the
sign of “all terms within the bracket. The minus sign is
equlvﬂent ‘to =¥, and cvery tétm Within the’ bracket
is thus multiplied by —1.. So, in the example’given,
20 becomes --zd4, and —3b becomes +_,b ard--the
complete exptession. Aow ‘r(’ads g‘v—zu—i- 3

Furthdr examples :

st (30— 4b+30) = $44 30— —4bf-5¢
sx—{3a—4b-F5¢) =5¥-=3a+4b =56

When multiple brackets are used, cach form of bracket
indicates that all terms between them must be cohsidetred
as one quantity and therefore must be multiplied,
divided, subiracted ot added as a whole according to
‘the signs which precede the terms. The positive sign
outside a bracket does not affect the signs within,

Thus, to multiply x4y by 44b we write:

(x+¥)(@+8)

If we wish to suhflact a quantltv from this, as 2d.

we write:

(x+y)@t-b)—2d
and if this quantity is to be mmultiplied by a further
term, say 5%, we write :

5x{ (x+v)( —-b)-—zd}
Further multiplication, addition, or . subtraction
Lrings in the use of square bmcl\ets Thus:

”[;‘vl(x y)a—l—b)—za}—n]
it is usual, in evaliating dn expression of this sort.
to remove tHe inner brdckets first; thus:

zhx{ ax—l—ay—|—b'c—|—by—2a} ) Z
Here x4y Thas been multlphed by a+4-b to produce
axtav4-bx+by.
Next the braces ; multlply ax-+ay-+bx-+by—2a by 5%,
producing:
sax2+saxy+ 5bx2+ shyy— 10a%

We now have :
2[5ax2+ saxy-+ 3bx2+ ;bxy— Ioax—n]
and multiplying thdt by 2 produces:
10ax?-4rodxy - ch’v?—l— 10bxy—200x—24.

Further Examples
Add: 2a-+4b-+3¢c4-8d, atb—c—d, 18a~3b-3c—4d,
and 6b+4s5c+44
’ 20+ 4b+3¢-+84d
a-} b— ¢— d
18a—3ht3c—44
6b+30+4d

2m+8b+i0c+7d
Add: a?43b~ c+5¢l a2+3c,
¢~d, and 4a2—2b+c—3d
+3b-— +5d
o 3bre
ad 430
~a? +e— d
c= a
4a2—2b-tc—gd
5u2+4b+60
Add: 2ab—3ac+4bx—3ay+3, ac+2ay~—4, =ab-——2ac
-bx-—a} 4, sac+z, and ab-+by.
2ab— 3ac+4bx 3ay+3

Answer :

3b+c, —gRep L,

Answer:

+2ay—4
-—ab—-zm-— bx— ay—4
zac +32

ab + ay

Answer : 2ab+ ac--3bx—ay—3

If in the last examiple a=2, b=3, c=4, #=5 and
=6, the sum would beccme : ‘
12—24-+60—30-+3=75—60= I3
8424 —4=32— 4= 28

- G-I0mI5—12—+4 —-—5“
4042 42
6412 = I8
50
Subtract: 342—~—zxy-t+o-from 532—zxy+ab—aza.
sx2— gy4ab—z
3x%—28y . 9
Answer: . ox —xy—}—ab-—u
Subivact :
n:z"—l—[mb-l—oz from a? +ﬂab+b2
a’ 24 2ah4-42
Ge% - 4ab+ 52
Answer: —8a%—2ab .
Divide :* —5+y by —I.

Answer: ‘x—y

Lxpress =z in another fbrm

Answer

The reader should pl&(‘t]m_, mu tlp matlon in algebra
and check the result. by dividing the product by onc of

=iyl
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it, to obtain the other quantity,
Thus : multiply ax-+3by by 4a-+3b,
ax+3by

4a+38
402x+12a4by

the two quantities which, multiplied together, produced

'

+3abx g%
Answer: . 4a%x-txzaby 4 3abitobly

We can now check this back : -
ax+ 3bv}4ax +12aby 4 3abxr+9b2%(4a+ 35
402x+12aby

. 3abx+oby
3abx+-gb%y

or:” 7
4a+3b)402x - 12aby 4 3abx -+ ob%y (ax + 36y
4a2x + 3abx

120aby+ob2y
« T2aby -+ 9b2y

Simple Equations

~Algebra is of the greatest use in expressing a problem
in its simplest terms ; it is a system of arithmetical
shorthand, more graphic. than words and enabling the
relation of the quantitics to one another to be seen at
a glance. The problem is converted into symbols, or
svinbolical ‘expressions.

Thus, the output of a machine may be stated as x5
and of five machines of similar type as sx; or if the
rate of output-of-'a machine: is increased by five times,
its output would be sz,

Two numbers may differ by, say, 17, Let z denote
the larger number. and ¥ the second. d

Hence z—y=17. -

A car travelling a distance of x miles at a speed of

v miles an hour would take = hours,

Now, in algebraic -calculations certain symbols are
assigned to certain:quantities. Thus ¢=time, ¥ and v
=velocity, s=distance, or space, or sum? g==gravity
=32.2ft. persec,/persee. These letters convey what they
stand for at a glance. because they are the initial letters
of the quantities. .

Any arithmetical ,or algebraic expression such as
x+¥=9, 3X8=24 is called an equation, since the terms
each side of the = sign are egual, or cquated. All
expressions which are scparated by the equality sign are

therefore equations, . whether the expressions are .

arithmetical or algelraic. .

By means of algebraic equations we are able to find
the value of the unknown quantities, and this process
is known as solving the equation, the answer being the

- voot or solution. . .

If the problem does not involve the power of any

unknown quantity, it is termed % simple eguation; if
— ong or more of the unknown guantities are squared, the

probleni is a guadratic equation ; if one or morc unknown

quantities are cubed, the problem is a cubic equation.

When'the cquation relates to an algebraic operation
only, the expression is known as an #denfity. Thus
(@ +0)2=a2+2ab+02is an identity, for we have evaluated
the expression (a4-5)2, and reached a résult beyond
which it is impossible to proceed.

Continning with simple equations, let us take the
simple algebraic expression sa+9=19. In this expres-
sion it is clear that 5 times the unknown number.plus
9=19. It'is apparent that # equals 2, and this simple
example is sufficient to illustrate the process of solving
an cquation,

Now it is important to remember that the value of
an equation is not altered by wmuliiplying,. dividing,

subtracting, or adding to each side nf the equation. .

Whatever is done to one side of the equation 1nust be
done to the other. We can, if it is conveniént.to solve
the equation in that way, raise each side of the equation

to the second or third power, of to the ath powets
which is another way of saying.that if you multiply,
divide, subtract from, add . to, or raise to a power the
left-hand side of :the equation, we must multiply, divide,
'subtract from, add to, or raise to the same power the
right-hand side. i

Although mentally we have found that the value of &
in the above simple equation is 2, it would, in fact, be
solved in the following way :

5a4-9=19.
Now subtract ¢ from both sides, thas :
; (sa+9)—9=19—0. ¥

Subtracting, sa=10.

Dividing throughout by the coefficient 5

g a=2, -

Both sides of the equation remain unchanged if all

" the signs on each side are-changed, thus:

. —54—9=—1g. L
This merely means that we have multiplied the
original equation by —1.
Another method yof solving the eguation would be

- to transpose the figure 9-fromi one side of the equation

to the other, thus:
: 5a+9==19
R ja=19-9 ]

_This boils down to the well-known .algebraic rule:

All the unknown quantities are transposed.to one
side and all the known quantities to the other, dividing,
_if necessary, by the coefficient of the unknownquantity,

Here are some examples: i g

33+3=20
3r=20—3
3% =15
x=5
2{x+4)=24
2x+8=24
2x=24—8 ¢
. 2x¥=16 a-
x==8
32—y =41
342=48
x2=16
x=v'16

=4
(a+b) (a+b)=25
a4 zab4-hR=23 :

This is an identity, aud numevical values for @ and &
cannot be found (except by trial and error) unless we
know the value of one of the unknowns.

5¥—7=2x-12
s5¥—2x
- 3

- 3

Note that, when transposing from one side to another,
the signs are changed. Negative signsbecome pesitive
and positive signs Lecome negative. ’

Thus in the last example 4-2x bécomes —2x, and —7
becomes +7. This rule is most important.

3a53—10a=8a+a? -
3u2—a2=10a-82

24%2=18a

a?=9a

- Dividing by a  -a=9
S ey
39 -

Get rid ‘of the fractions by multiplying both sides of
the equation by g. : ’ :

o () +9(%) =axa

3x4-x=30
" 4x=136
Sy

3% (2«‘-{:10) -2 (x—2)=5x2_5+2

Multiply both sides by 30 to eliminate the fractions:

18(x¥+10) —20(x—2) =25¢ F-25+60
18x+180—20%+40=25¢+254-60
18x—454=~180—40+25--60
—27%=—135
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Divide throughout by —27:

. . x¥=35 . 4 R
The reader will become facile at solving equations if
-he practises making up simple problems and expressing
the conditions by symbols.
Here are some exagples:
- The difference between two numbers is 7. Their sum
is 13. 'What are the numbers ?
Let x=the larger number, and y the smaller, *
Then x+y=13
s F—y=7

Subtracting: 2y=6

y=3
Substituting this value in either of the above equa-
tions:

x+3=13
F=13—3

, =10

or x—3=79
r=7+3
=T0 .

Problems :

Find three numbers, such that the largest is equal to
the sum of the other two; the ratio of the latter is as
2-to 3. If 10 be added to each number the largest
‘number will be 5 more than half the sum of the other
two numbers, ’

As the two smaller numbers are in the ratio of 2 to 3,
let 3x and 2« represent themn ; .5x will therefore represent
the largest number.

Add 10 to each of the numbers :

5%+10
3¥+10
2x-+10
Now:
> 5x4-10=% (2x-+3%v+20)+45
s 5184-10=1 (54+20)+5
Hence §x=5 .
=2
The numbers are therefore 10, 6, and 4.
The result may be checked by substituting these

values in the equation. Thus:
10-+r10=1} (44-6+20)+35
20=4 (30)+5 =
20=13+35

The sum of two numbers is as 2 to 3, and their sumis
30. Find the number.
Let 2x=one number
and 3y=the second number,
Then 3x+42x=30
50=30
r=06 .

A stone dropped from a window takes 3 secs. to reach
thé ground. Find the height from which it was dropped.
We must here remember that the velocity of a freely
falling body is 3z.2 ft. per sec./per sec. ; and the rclation
between distance fallen and tine taken is s=} gt
where s= distance in ft., t=time in secs., and g=32.2.
So:

s=4X32.2X32
=16.1X9
Height of window=144.9 ft.
In what tiine will a stone drop a distance of 144.¢ {t.?
144.0=3%X32.2%12
t2—=144-9
16.1
t=+/8.9=2.98 secs. approx.
By adding 4 to a number, and dividing the result by s,

the result is Jth of the original number. What is the
number ?
rte_x
. e 5 4
Multiply each side by 20: .
4%+ 16=5%
35— 4x=16
’ ¥==16

' ago the man was twice as old as his wife.
- “their ages?

Pythagoras’ rule for the length of the hypotenuse
of a right-angled triangle is base2- height2=hypotenuse-
The basc of a right-angled  triangle is 3ins. and the
hypotenuse sins. What is its height? -

a2+ b2==c?
9+b%=25
b?=25—9
b=4+/16

=4
One number is one-fifth of another, and their sum is 30.,
What are the numbers ? : H
Let w=the smaller number,
Then s5x=1the larger number,
3 55+x=30
6x=30
The two numbers are thus 5 and 2s. .
The foregoing are simple equations, involving the use
of one unknown quantity. It is, of course, impossible:
to lay down specific rules for every type of problem.
The reader must learn the various fricks of calculation -
to enable him to solve a problem. Tor example, we
have, seen that the squarc of two quaatitics separated
by a plus sign is the square of each quantity, plus twice
the two guantities multiplied together. ~Put in the
form of an équation:
(#-+y) =222y +32 3
Here is an example of the usc which may be made of
this rule: .
The square of the sum of two numbers is 81, The
product of the numbers is 20 ; their §urn is ¢ and dif-
ference 1. What are the numbers ? Although this is a

' quadratic equation, knowing the above rule we write:

#2+92=81 ’
2%Y = 40
: 22+ axyFyi=121
The factors of #24-2xy492 are:
(x+y) (x+)

and ¥+y=9
subtracting x—y=1
2y=8§

y=1

Later on I shall explain how . to solve quadratic
equations, when the facts of the problem are not so
{ully given as'in this example.
Here are some exainples for practice :
ILYy—13 , I7y+4 I19¥+3_ oy 4 5¥Y—25% "
=28% RO 1
25 * 21 + 7 8+ 4

Answer : 8. - :
" Remember, it is always advantageous to clear the
fractions. .
Solve ; =7
x+y+

Answer : x=

a—x_
gy
=AY
5a—2y
a=b_atb
x~¢ x+zc
sac—be_
2b 5
ax X
ab
at 8
jLESH o
x—a ' x—b
2ab
a--b
x x %
i ""b?’hﬁ =atb+e.
Answer : abc )

A man'is older than his wife by 1o years, and 15 years
What are

Solve:
Answer ;
Solve :
Answer ;
Solve : ==
%
Answer :

Solve :

25 and 35
(To be continued.)

-Answer :
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The SW. Converter . Two

Spare Parts Can be Used to Construct this Efﬁcient S.W. Unif

N efficient short-wave converter is one of those
--pieces of apparatus which should form -part of
every constructor’s equmment

It does not follow that it is necessary for one to be a
most enthusiastic short-wave * fan ” before one makes
up and uses-such gear. Even if the interest is only a
passing one, or if short-wave reception is required only
for one month a year, the apparatus takes.up very
little room, does not cost anything to keep, and is
inexpensive to build.

With the great increase in news value of the world's

Cs “ OO0/ mrd ‘O
. HTH

in this type of umt—and although such.an arrangement
is cheap and simple, it is far from perfect in operation.
A better method makes use of a heptode,,or a heptode
and a tricde, but once again the constructor runs up
against cost, 'md more valves for Stocl;, s0 the heptode
must be ruled out on that scorc.

An Alfernative Circuit ~ °
“An alternative systemwwhlch can be used without

c1rcu1t of the umt under. dlSCIlSS]QIl and whlch makes use
» -of a triode and an ordinary S.G. valve, both being
likely occupants of the spares box.

The triode-is used as an oscillator, the S.G. as

a detector, and the combinafion lends itself to
easy operatlon ‘good selectivity and sensitivity.

~

E -3 HEC
A / > Rz
G ) AEC. 100004

T

1

[ey]

HIH2

The tuning or grid condenser Cr sliould have a
capacity of .0o015 mids., while the reaction control
Cz has a value of .0003 mids. The values are
not too critical, provided the coil-winding details
are adjusted to-suit any variation. For exampie,
if a .0o00z mfd. reaction condenser is used, it may
be necessary to add a turn or two to the reaction
winding before a satisfactory effect is produced.
If a larger tuning condenser is employed, fewer
twrns must be used for the grid coil, and so on,
but don’t go to the extreme and use, say, a .0003
mid. condenser.

Coil Windings 3
The details for the coil windings are given Wlth the

£

00015 4 |

A mi, s
< FAIg {
. - +
Fig. 1.—The circuit of the converier, shewing how the S.G. valve
lS lLscd as a dﬂtcctaf‘mlxﬂr

S.W. stations, those many odd times when the medium

waves have nothing temptmu to offer need no longer

be idle moments for the receiver, provided that one
has an efficient .S.W.. Gonvérter or adipter ready to be
put into actiom.
Types of Units

There are two types of S.W. units which will enable
usé to be made of @ normal broadcast réceiver for the
reception of the short waves. They are usually known
as (a) an S.W. Converter, and (b) an S.W. Adapter. It
is possible to combine both types in one umt but that
does not coficern: us dt the miomient..

The converter works on thé superhet mcthod, and is
designed for use with any type of receiver employing
one or more stages of high- frequency amphﬁc'\tlon—
a superhet receiver bemu included. = It possesses the
following worth-while features : it has a good degree
of select1v1ty—-very essential nowadays on the short
waves—and it forms, in conjunction with any good
- receiver, a very sensitive outfit.

The adapter, on the other hand, is the most simple
arrangement possible, but as it only utilises the broad-
-cast receiver from the detector stage to the output, it is,
naturally, not so sclective or sensitive, and the results
obtained might not always be good. If you have been
using an adapter and you are inclined to condemn short
waves because of the results you did or did not get, 1
would say, have another try with the unit described
below and then compare notes.-

Seme converters use a single triode leve as a com-
M deiector and oscillator-—two functions necessary

‘H7- illustration (Fig. 2}, and it will “be noted that there

is nothing difficult about them. Should it happen

WINDINGS
Wave- GRID, Distance Reaction 84 S.W.G.
lengths | 228.W.G. X Enam. or Cotton Cov.
14-25M i 3 Turns din. 4 Turns
24-40M 6 Turns | %in. 5 Turns
35-75M | 10 Turns |~ $in. 8 Turns

that other two-circuit S.W. coils are available, there is
no reason why they should not be used, so long as the
values of C1 and C2 arc sélected to suit. Tt should be
noted, at this .stage, that the whole secret of the
circuit depends on smooth and satisfactory reaction
being obtained, othcrw1se the triode circuit will not
be . mamtamed in*
the required state
of oscillation.

Two  high - fre- ¥
quency chokes are
required, one
wound for S.W.
worlk, and the
other a normal
broadcast type.

The other com-
ponents need no
explanation as they
are standard, but §
it is advisable to
adhere to the values
shown and use a
triode valve of the
H.L. type and a
Screened grid of the.
“straight” variety.

Grid
Winding .
m

Corkor Wood Disc tight fit’
n former, screwed to

' baseboard. *

Operation Fig

With. the ‘valves 2—The simple constructional

details of the coil are shown here.

a0
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and ceil in position, the batteries all connected and
switched on, connect. the actual aerial to terminal A
and the output (terminal O) to the aerial terminal of
the broadcast receiver, after ‘making sure that the
receiver is switched over to the Jong waves. The
broadcast receiver is then switched on and the
volume or reaction control set to, say, just below maxi-
mum output, care being taken to see that the circuit
is not escillating or unstable.

The reaction condenser Cz2' of the converter i1s then
adjusted until the circuit sounds alive_or when a steady
rushing—but not whistling—sound is produced, after

Battery

THESE |
BOOKS WILL HELP

CATHODE RAY | YOU
OSCILLOGRAPHS

By J. H. Reyner, B.Sc. (Hons.), A.C.G.l., etc.
Here is an easily understood guide to the practical
application of Cathode Ray Tubes to numerous
purposes, including the examination of oscillations or
wave forms. Radio-men, and particularly those about
to enter the services, will find this book a genuine
and invaluable' guide. it has been given the highest
recommendations, both for students and ‘teachers.
Electrical Times says: '‘Anyone deésiving a clear
understanding of the Cathode Ray Oscillograph . . .
cannot do better than purchase this moderately
priced book.” 8s. 6d. net

MODERN RADIO
COMMUNICATION

By J. H. Reyner. Every phase of current radio
theory is dealt with in this book. With its clear and
concise explanations, its helpful illustrations, and the
careful arrangement of its subject matter it is certain
to give the greatest possibie assistance to 'students.
Volumes |.and 1 together provide a complete ground-
work in Radio Engineering, and form an invaluable
:extbook for all students and practical -engineers.

Each volume, 7s. &d. net.

39, PARKER ST., KINGSWAY

—PITMAN—

- cuitable layout for the circuit shown in Fig. 1. Baseboard or

chassis construction can be used.

which the tuning condenser Cr‘can‘be»rotated——very
slowly—through its travel or until a station carrier
is heard.

Tunidg Adjustment )
Be carcful and patient with the tuning, as it is so
easy to pass over transmissions on the short waves

withGut being aware of their existence if the tuning is-

adjusted too quickly.

It will be found that it is possible, by adjusting the
acrial series condenser and the H.T. feed, to find a setting
of C2 which will hold good for all settings of Cx for the

- coil concerned, thus’ allowing one-dial - tuning to be
obtained. Once a station is received the volume can be
adjusted by the reaction and/or volume controls of the
broadcast receiver.

Provided the existing-aerial is not longer. than, say,
6oft. and a long lead-in is not used through the house,
it will be quite satisfactory for use with the comverter,
though one that is well clear of all obstruction -and
having a good height will, naturally, be more efficient.

AYLOR —

ALL-WAVE (6.5 to 3,000 metres!

SIGNAL GENERATOR

This Taylor Mode! 60 instrument provides
modulated or unmodulated Radio frequency
signals for tests on all types of receivers,

All Wave (100 Ko. to 46 Me. in 6 wave bands).—Diat
directly calibrated in frequency.—No graphs required.
Codrse and fine attenuation.—400 cycle output of
good wave-form available, from 0 to 5 volis.—A.C,
Mains 200/250 v., 40/100 eycles.

Supplied complete, TAYLOR MODEL 60,

with screened -oufput lead,
ingtruction book and frequency = L]
-“conversion table. £1 4 5] 14 = o
Write for further details.
Instrument Sales and Service Department,

T Av L o R ELECTRICAL

INSTRUMENTS LTD.,
: 148a, High Street,
*Phone : Slough 21383 - Slough, Bucks,




366

PRACTICAL WIRELESS

July, 1942

Comment, Chat and Criticism

- Music and

the Tlmes

The Popularity of Beethoven. _ By O{i_r Mu.sic‘.Criti‘c, Maurice Reeve

HIS war is so entirely differcnt from the last one
that it would make quite a difficult job to start
.enumerating all the pcints at which -comparisens

would fall to the ground. I would hazard that, the: war
itself apart, the greatest differences arc ‘to be seen in
the temper of the people ' and ‘in the revoiutionary
change it has effected in their everyday life. =~ -
To-day, .there simply is no jingoistn as such. This
war seems to:be utterly devoid of an atom of “ atmos-
phere.” Not a brass band is to be seen or heard -except

on -rare occasions, nor is a flag waving. l\farching'

columins are so different in their formation. thaf they
have, of necessity, had to shed all their glamour. Also,
there is no music-hall—comparablé -to the last war—or
theatre, to arousc our patriotic fervour with nationalistic
songs, displays and catches. I think that the anthemns
on the wireless are listened to by most people with a
feeling bordering on either boredom or indifferénce.
No, .compared, to 1914, it isn’t just there, War is

just-a horrible and vile necessity. Grimn determination -

to see it through, plus disgust” at having to soil our
kands ‘in .it, are all it makes us feel ]

Naturally this has had the most profound psyvcho-
iogical reactions in the homes of the people. “It‘all began,
I think, at 11.15 a.m. on the morning of September
3rd, 1939, when the first air-raid warning-of the second
world war was sounded—a quarter of an hour -after® its
commencement, Although the fears of the vast majority
were not at that moment fulfilled, it drove.the people,
mentally speaking, iuto. their shelters and dug-outs
for the duration. Whether they knew it or not, their
mentalities were made up for them then.

Queen’s Hall Concerts

Don’t mistake me on one point. That first frightening
syren didn’t kill the desire of people to-goc out and
attend concerts-or other resorts. On - the contrary,
the few concerts that have been held have, for the most
part, been magnificently attended. Four Beethoven
programmes at .Queen’s Hall were each sold out! But
a fear was born at the back of one’s mind, even if it was
left there in most of us in despised- oblivion, that when-
ever we sat down to a programme of any pretensions to
seriousness ' we. were liable 'to be called away “from it
by the dread summons of the approaching’ Heinlkels,
if not of the actual cargoes they carry.

Consequently the things we wish-to. listen to raust
be chosen by these overriding considerations. Needless
to say, what Wwe want is not aiways oObtainable ! But
when it is, we just go out and grasp it.”". ~

It will be recalled that, when the war commenced,
the Promenade Concerts were'in the middle of a season
well over their fortigth. Although the imiminence of the
aerial war—-as most people Lelieved-—was doubtléss the
primary cause of theit suspension, I think the character
of the programmes had something to do with it as‘well.
Audiences had been steadily dwindling during the days
preceding the declaration of hostilities, and it was to
an alimost empty house that 'Sir Henry Wood announced
that they would have to terminate.

Concert-going' Public . :

In normal times and with normal frames of mind and
mood, few programmes are as skilfully framed. to neet
and satisfy the demands of the concert:going public as
are those heard at the Pronienade Concerts. " The skiil
with which they ranged from a Brandenburg to bolero
or from -Peer Gynt to Sibelius, were astonishing. The
specialist as well as the casual music lover each had
his wishes catered for, and only the most unreasonable
were heard to grumble. . .

-which'-was in some ‘way or another

Cha'i%ging Tastes ;
Whiy, therefore, did music lovérs fail to support them
when catastrophe loomed abead and.when the solace of
sweet music might have been considered more necessary"
thau ever? Conceding that the tinies we lived in were the
chief goVerning factor, I also féel that, whilst, of necessity,
the programmes reinaingd static, the people’s minds,
and with it their tastes, were rapidly changing. j For the
fact remains that, even during the “air raids on' London
in-the latter half of the last world war, these famous
concerts never missed one single performance during the
five seasoms of them which it embraced. And they were
always Splendidly attended. Furthermorg, the Monday
night Wagner programme was given throughout the war,
and it.was invariably the best patronised of tke week., -
This would seem to show-that to-day, people are much

- more contemplative and introspective ; they like to think

while they are being regaled with great music. A
concert is far'from ‘the thing it was then, something one
got excited about, dressed up for, and perhaps combined
with a dinner as well. To-day we go to hear music
just with our minds and our thoughts and divorced from
all the pre-war trappings and etcoteras; which brings
me to the perennial question: What is the magic of
this man Beethoven, which completely filled Queen’s
Hall on four consecutive concerts during a war which
the civil population is bearing more heavily than almost
any other section of the people, and when even cinemas
are seldom by any-means full ? .

Beethoven’s Struggie Against Tyranny

To a greater extent than any man who ever lived,
greater even than Shakespeare or- Hugo, Beethoven
stands for freedom. His whole life, right from its very
beginning, was a struggle against every conceivable form
of tyranny. and oppression. It began with the tyranny
of a dissolute and drunken father which was followed
by that of reactionary music masters.© Then came the .-
prejudices and weaknesses of aristocrats—with oné or
two “honourable eXceptions likeé Count Waldstein—

‘whose patronage he had to seek. '

But the greatest of alt the tyrannies he fought and,
tor Beethoved the artist, the greatest of all his victories
was-musical reaction. Throughout his life he fought for
what he knew to be right and what he knew musi¢ .
needed if it was to survive and develop into the greatest -
of the arts. Whilst.one foot was firmly planted in all
that was best from  the ' past—Palestrina, Scarlatti,
Bach, Handel, Haydn and Mozart, the other went out in »
search -of the mew world. * The man who_freed miisic,” ~
is the-apt title of yet-another study of the master recently
published in America.  His. compléte tridmph over all
these forces of darkness and oppression are’ proved by
the wonderful stream of music which poured out from
scores of pens during the ‘nineteenth century and ‘all of
influericed by
Beethoven. It was also to be seen in the presenge of
those four audiences packing Queen’s Hall, not one
member of which hado’t heard every work performed
at least fifty times before., But jvas it not ever thus ?
No matter how fashionable other ‘composers may be at
times, the Beethoven Symphonies and Concertos are,
year In and year out, the greatest money spinners in
the concert world. - B

Beethoven’s one fault was that he was a German!
But T have no doubt that his finest qualities came from
his Dutcliancestry—he was only the -third generation of
a Dutchman, van Beethoven, who emigrated to Germany
and settled in Boun to seek a living at music. ‘Always
note “that the 'master’s name is van, and never- von
Beethoven, . ’ :
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The Editor does not necessarlly agree with the opinions expressed by hxs cortespondents
be accompanied by the name and address of the (not n

“P.W.” in India

WE have received the following lnferestlna airgraph .

from a reader in India :(—

Sir,—Although I had been a regular reader of “* P.W.” for
some years, the Sept. No. was the last issue 1 was able to get
in the Y. K my. particular newsagent’s supply having been
cut down hy one half, and carlier placed orders naturally
received prefefence. It was with great-surprise, therefore,
that jn thre bazaar bookshop of a village near herc, T saw on
dlsplay the good old '* P.W.” for Oct..and Nov. 41, and in its
new and bhandier format, the Dec. and the March xssue If
had been confronted’® with an UNDERGROUND sign, I
wouldn’t have been much more surprised. Their.Jong journey
has enhanced their prices somewhat (the 6d. ones cost 9 as.

. and the 9d. cnes 12 as, } but they are still "uod value. Bouquet
for you!  And for the *‘ Experimenters” (p. 20 of the Dec.
issue) a small raspberry for erroneously stating that ‘‘ the
expression. 108 means ten multiplied by itself SIX times.”
(My capitals.) I’robably I have been forestalled by readers
nearer home; but-not having the Jan. or Feb. Nos., I don’t
know. As 1 still have a little space left, I'm sure priority
should be given to an honourable mention for Thermion,
whose rather - sarcastic pen generally produces an amusing
page. Best-wishes for *“ P.W."in the future.—J. B. SyMmoNDs
(Begumpet, Secunderabad, .India).

[The Experimenters ave duly abashed for making this
2lementary slip.—EDp.]

Station WCW

[R,—Readers may be interested to know of a fairly
new U.S.A. short-wave station which has been
operating on 18.9 metres ii1 the evening. It is station
WCW, and is owned, by * Press Wireless,” New York.
News is given in manv,_languages, mcludma English.
Volume is usually about R8, and signals are very “elear
and well maintained. Announcements in English are
glven every fitteen minutes, the usual dialogue being

‘ News in English every hour on the hour! »

I would be very grateful if any other readers could
help me in definitely estdblishing the identity of a station
which'T picked up on the night of September 1oth, 1941,
about 10 p.m. G.M.T. It '1ppeared to: be located in Rio
‘de Jaieiro and the call-sign sounded like. PBQ. It was
on. the 23m. band, and there was an interval signal
comprising three different notes in quick successjon.—

~JoHN W. Macvey (Forestfield).

An LF. Amplifier
IR,—1I append a description of an L.F. amplifier I have

- constructed from data collected in ** P.W.” - There -

is nothing unorthodox in the design, but it may be ot
interest to other constructors. The - first amplifier
vilve is-a Cossor 41 MH, followéd by two Cossor 41
MPs in class A push-pull,

All the components, except the 8 uF L.F. decoupling

‘condenser, are new, ‘the only snags being -the input

and output transformers. I had to compromisé, with
a 1 to 8 input transforiner, but quality does not seem to
have suffered to any deffree

The output traunsformer is supposed to be an 8-waftt
job, the actual ratio being unknown, but it must be
near to the corréct one (1 : ao) as it matches up admiir-
ably. A .5 megohm volume control was used in the
first place, but this did not give enough attenuation, so
it was replaced with one of value I mewohm

As the rectifier is only runuing on approxnnately half
load, two speakers were used for smoothing and voltage
dropping. An 8 ;F ‘electrolytic 511}00t11ing- condenser
was placed between the two fields, but offered "no
advanm"e no hum being present at all . As the ar nplifier
valves are mduec*lv heated, a Q.M.B. toggle sthch has
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been placed in the rectifier ‘heater centre-top (H.T.+)
so as to allow the valves to attain their working tempera-
tures, before H.T. is applied across the condensers:

-The power pack was built up as a separate unit,
being mounted on an extra heavy gauge ‘chassis, owing
to the size and weight of the Premier mains transformer
(model SP 351} whichis a robust joh. The speech speaker
was mounted on a 3ft. square board, and gave every-
thing expected of it, the baffle making bass notes
audlble which hitherto simply didn't  exist.

The whole job is to be mounted in a large gramophone
cabinet, which ‘will first be strengthened with heavy

boarding.,  Incidentally, although no fuses are shown
P HI+
5
Cort
’ 4/MPq 1004
500n
i ) i HTS
15000 25000 400 QMB. Switeh
HTY e S=== ppror.
200v | Speaker % Field(Sp. | Fuse S/?/r’e.%";‘.
Fleld foo// uhused) . r)

ptional

¥ Brimar
22

8mld -
T Csrdboard /

- o
HI=

\“,ycm[ diagsram o. J. E. Woodward's A.C. push-pu'l ampiific

these will :be incorporated in the circuit, before finally

installing in the cabinet,—J. E. WooDWARD (Waolver
hampton).

Australian S.W. Transmissions
IR,—Recently several of the Australian short-wave

stations have changed their schedules, and are now
“on the air” at the following times: VLQ6 {Sydneyj,

31,32 m., 08.55-09.25, beamed on British Isles;
VLGG (\Ielbourne), 19.59 .m., 08.55-0g.25 (British
Isles) ; VLQ (Sydney), 31.20 m.,10.25~-11.25 (Oceania—

in French); VLQ6 (Sydney), 31.32 m., 17.00-17.45
(Western States of- North America); VLWz2 (Perth),
31.38 m., 17.00-17.45 (Western States “of North
America) ; VIQG6 (Sydney), '31.32 m., 18.00~18.20 (for

Australian troops ~overseas); VLG6 - (Melbourne),
19.59 m,, 06.25-07.00 (Western States of North
America). Radio Saigon has returned to its old wave
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length of 25.47 m., and can be heard at 13.15-13.45,
17.30-18.00. Cairois testing on 49.32 m. iu the evenings,
and news is broadcast at z2r.00. Chungking is using
XGOA 30.86 m. for its afternoon broadcasts and the
50 m. wavelength at night. All times given arc D.B.S.T.
—5.- R, Smrra (Crewe).

S.W. Lisiening
IR,~I am interested in S.W. listening, and use a
commercial S.\W. two and a 6-valve superhet, with
an inverted * L,” and a vertical aerial, respectively.
Could - you please put me in. touch with another
person about my own age {rg) who is interested in
short-wave reception with a view to exchanging logs ?
The station WCBX referred to in your-May issue on
the 16‘m. band has now been replaced by WCRC,
which also operates on the 19 m, band, WLW is also
operating on the 19 m. band from 4 p.m. D.B.S.T.
Could you please identify a station on the 25 m.
band with a call-sign (indistinct) HJD or HJB, received
at 23.30 hours D.B.S.T. P—E. E. HartwEeLL (Southall).

[The transmassion you heard on the 25 m. band is evi- -

dently from one of the stations in the Republic of Colombia.
—Eb.] ’

Eliminators and Class B
IR,—The remarks by Mr. S.”W. Manktelow, in his
letter published in the June issue, about eliminators
with Class B and Q.P.P. output circuits, arc "quite
interesting, but open, I think, to question.

The Cossor 240B has 'a maximum anode current
swing of 50 mA.s; it seems only -natural that to sccure
perfect reproduction the anode voltage must be main-
tained reasonably constant over thé wide current
variation, i.e.,fronr.4 mA.s to 50 mA.s.. The resistance
of an L.T%, choke, such as that used in a smoothing
circuit, might be anything between 400 ohms- and
. 1,000 ohms. Taking a value of 750 ohms as being
representative, and assuming that the choke is in a

smoothing circuit common to the H.T. feed to the other
valves, a voltage.drop of at least 37.5 volis will be
produced by the choke alone, when the maximum current
for the Class B valveis drawn.. If the output from the
eliminator is 120 volts—on normal load—it will be
reduced to 82.5 volts under the above conditions, and
this would not be conducive to the perfect reproduction
which 5. W. M. claims.—P. Sexsroxe (Greenwich).

Back Numbers Wanted
IR,—I shall be gratefulif any reader will oblige with
cdpies of Pracrical WIRELESS for Decenmber, 1941,
and January, 1942, as I Have been unable to obtain
these anywhere. 1 will, of course, refund postage and

cost of journals,—James BRODERICK (18, Lenthall

Avenue, Grays, Essex). o

G. L. Binsley, 17, Buxton Road, Perry'Common, Exding-
ton, Birminghain, 23, is anxious to get in' touch with
any reader who has a spare copy of “ Amateur Wirelegs ’
No. 646 (October 2%7th, 1934) for sale. This issue contains
instructions for building the “ r50 Mile Crystal Set.”

L. Hadley, 133, Wood Strect, Kidderminster, Worcs.,
will be greatly obliged if any reader who has finished
with his copy of the April; 1942, issue of PracticAL
WireLEsS, and wishes to dispose of it, would send_ his
name and address. A postal order for the cost of the
journal, including postage, will be gladly sent. .

E. M. Kelsey, Dormer Cottage, Brackenddle Road,
Camberley, will be glad if anyone who has a copy of
the May issue of PractrcaL WIRELESS to spare would
kindly forward it to him. Postage will be refunded.

Books Received:
CORRECTION

Tue price of the “ Radio Handbook Supplement,”
\Vh.lcl.l was reviewed in the June issue, was given as zs.
This isincorrect, the price being 2s. 6d. , or 2s. gd. post paid,

AUTHORITATIVE | s
MORSE CODE
TRAINING ?

The Candler System of Scientific Code
Training is carried out in your own
It is definitely che quickest,
easiest way of becoming a skilled
wireless telegraphy operator.

Numerous Candler trained operators
are serving in the Army, Navy and
Royal Air Force. /
now for a copy of the

FREE “BCOK OF FACTS”

it gives full details of the courses for
Beginners and Operators.
CANDLER SYSTEM CO.
(5.1,0), 121 Kingsway, London, W.C.2
Co.,. D

ENGINEERING
TRAINING:

29 FIRST PLACES
and Hundreds of - Passes
were gained by T.I.G.B.
students at recent examina-
tions for A.M.Inst.C.E.,
AM.I.Mech.E., AMIEE.,
A.F.RAeS., C. & G., etc.
Write to-day for-* The Engineer’s
Guide to Success,” containing world’s
widest choice of home-study en-
gineering courses—Wireless, Tele~
vision, Electrical, Mechanical, Aero-
nautical, Automobile, Building, Civil,
Chemical, Gas, ete., and which alone

home.

Candler Sysi

Look
o your
future . ..

RAINED men get good jobs. Hundreds
of our students write to thank us for

their successes and jncreased earnings.
Now, mocre than ever before, men with a
good khiowledge of radio or mathematics
are trgently, needed.
Even if you are already in the Forces, cr
engaged on work of national importance,
you should think of your future. A sound
technical training is -the best insyrance
against the risks of unemployment.
Qur simplified method of Hyme-Stydying
is u proved success. Even if you kunow
nothing about radio or mathematics, you
can master these subjegts, and you will
really enjov studying.

Why not write

ey, Colorado, U.8.4.

gives the Regulations governing
admission f{o the Recognised Engin-
eering Institutions. Mention branch,
post or qualification that inierests you.
‘The T.LGB, g e y

Jiﬁsi Published !

Radio Handbook Supplement

Post coupon now for. free details of our
Home-Study Courses in  Mathematics,
Radio Calcnlations, Radio Reception,
Serviving, Transnussion, Radiolocation
and Television,

Guarantees
training until
Successful  for
the one fee.

The
Tochnological
Institute of
Great Britain,
211, Tempie Bar
Heuse, Londen,

0.4
i (Founded 1917,
20,000 Successes. }

Worid's best choice of

Courses in Engineering

Companion to the * Amateur Radio Handbook.'
CONTENTS :
‘RADIO FUNDAMENTALS-—MATHS.—CATHODE
RAY TUBES—DIRECTION FINDING AND PLOT-
TING—VADE NMECUM FOR SERVICE OPERA-
TORE—LOG., ANTILOG. AND TRIG. TABLES—
DATA AND FORMULZE,
160 Pages. 100 Illustrations.

ages. 100 Tllustratior
Book Dept, 219 Fo -

RADIO SOCIETY OF GREAT BRITAIN,
16, Ashridge Gardens, London, N.13.

T. & C. RADIO COLLECE
29, Market Place, READING

P et e et e e et e ey

i {Post in unsealed envelope, 1d. stamp) ¥

Please send me free details of you
i Home-Study Course;. your i

ADDRESSl .
' P320. v eimieamiieats Verreasieereriresianrnanan l

3
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Replies to Queries

Condenser Connections
1 have an R:1, radio receiver, which has destroyed two ‘recti-
fying valves in a-short period, T think the condenser block is at
fault, and deciding to replace it, I am now at a loss as to where the
leads go. The condenser is a dry electrolytic type and fitted with
four leads, a red, black, blue and green. I noted where thrce of
them went but the fourth—the green one—has beaten me, as it
came adrlft and I presume is responsible for the trouble, The
leads are marked : Red.Com. Pos., Black Neg. 8§ Mid., Blue
Neg..12 Mid., and Green Neg, 4 Mid.”—H. J. N. (Greeniord).
YOU do not state the type of circuit the receiver uses or the
make of the condenser block you are trying to fit, there-
fore it is rather difficult for us to give any information about the
‘connections, especially as we cannot trace a condenser having
“the markin‘g: mentioned. It is unusual—unless some speclal
circuit is in use—tor a condenser block to have a common positive
lead. It is more usual for the negative lo be common, and the
lv.su‘ious positive connections to be made by means of separate
eads

Speaker Energlsma
“ ¥ have an old energised speaker, designed for a 6- \olt accu-
mulator energising. 1 am building a mains set, and I wondered
if this would be good enough to put in.the H.T. positive lead with
the necessary series resistance to drop only 6 volts across the
field. Can you advise me regarding this point ? ”—H. B. (Crewe).
THE field is probably of the type requiring .5 or 1 amp. field
current and, ‘therefore, you could not use it in the manner
you suggest. The H.T. current is only of the order of .06 amp.
or s0 and consequently, apart from the fact that the field would
not be properly energised, the winding would not be large enough
to provide normal H.T. smoothing.

HMeter Correction -

"**In. measuring A.C. with a single meter plus meta! rectifier T
understand there is a corrcction needed. What -is the exact
amount of this. correction ? Does it depend upon the resistance
of the meter ? My meter is 100 ohms and reads 1 milliamp full
scale. I have a special 1 mA rectifier for use with it.”—R. F.
(S.E.15).

HE correction- needed is due to the fact that the meter will

give. a deflection proportional to the mean value of the
current passing through it, whereas in the case of an A.C, sinu-

soidal quantity, the measurement required is.the R.M.S. (root--

mean-square) value, which-is greater than the mcan valoe and

bears ‘a constarit ratio’ to it of 1.11. Therefore, your I mA

meter will read 1.11 mA, R.M.S. A.C,, and the increase in the
. reading is actually 11 per cent.

S.W. H.F. Choke

“Could you give me an idea what inductance I should need
for a short-wave choke to use in a set designed-to cover from about
5 to 70 or 80 metres ? I thought a former about lin. in diameter
wouldbe suitable as T have a'paxolin former of that size available,”
—J. K. (Leigh-on-Sea).
AN inductance of 170 to 180 pxH would be satisfactory, and

100 turns of 26 or 28 enamelled wire close wound would

give you a suitable inductance value. If you require a rather
high degree of efficiency we would suggest that you split the
mndmv into, say, five sections, each separated by about Zin,

Unavoidahle Hum v
“ 1 have built-a battery recener to one of your designs. Every
part is as specified and the sef is wired in accordance with your
blueprint, and the only departure from your specification is in the
valves, of which T have used three of my own which are practically
identical in characteristics. [ have ﬂtted the set in the top part of
a radiogram cabinet and the climinator is on the lower shelf behind
the M.C. speaker.
~moved .the eliminator away .from the speaker. without ‘éfcct. TIs it
possible to explain thé cause of this hum and how to get rid of it ?

=D. T. R. (Birmingham).

HE trouble. is-no doubt.due to the éliminator, and this
* point may be confirmed in the simplest manner by removing
the climihator and using a dry battery for the ILT. supply.
1f .the ‘noise ceases' you will know that-the mains unit is causing
. the.trouble and that it is not.due to -earth induction or some
other source.
the Jead-in wire and speaker leads in case they are picking up
the hum from mains supply wires inside.the walls or beneath the
fieor, If the hum ceases when the mains unit is removed, you
will have to modify .the circuit, by itting more complcte ‘de-

There -is a Ivud hum:all the time and T have- .

If it persists, try a.new eartb, and. also move .

RULES

We winh to draw the reader’s attention to the fact that the Queries
Bervice is intendéd only for the solution of problems or difficulties
arising from the sonstruction of receivers described in our pages, from
artivles appearing in our pages, or on general wireless matters, We
regret that we cannot, for obvious reasons :—

) bupply eirenif, diagrams of complete multi-valve receivers.
(2) Suggest alterations or modifications of receivers described in
cur contemnporaries.

(3) Suggest alterations or modificrtions to commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists,

A stamped, addvessed envelope must be enclosed for the repiy. Al
sketches and drawings which are sent to us should bear the name and
address oi the seuder.

Reéquests for Blueprints must not be enclosed with queries, as they
are dealt with by a separate department.

Send your queries to the Edilor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower Hou.se, Sonthampton Street, Strand, London, w.0.2,
The Cougach on pageqii of-cover must be enclosed with every query.
] —

coupling or by earthing the cqutamm" case of the eliminator.
+This should be in an iron box, or the position so modified that
the internal transformer and "choke do not introduce coupling
with any of the inductive components of the receiver.

Cutput Chokes

“T am in some doubt regarding the type of choke needed for an
output circuit to fced an extension speaker. In looking at some
old catalogues there appears to be a number of chokes all having
different ratings. and 1 should like -to know what characteristics
I must-look for in this particular case,”—C. F. (Bognor Regis).

N the output circuit you need a high inductance with-a low

D.C. resistance. You-will find that choke ratings are in
henries with“a certain D:C,flowing. The greaterthe current the
lower the inductance. A good all- rouud’ value \\ou‘d be 30
henries at the current passed ‘by vour outpnt vatve. - The D.C.
resistance should be as low as possible to avoid-a serious voltage
drop and thus to enable the valve to obtain as much H.T, as
possible,

’

Transformer Ratios

“J have only recently started in the radio game and am con-
fused by the fact that I see L.F. transformers available from
3to L up to 9 to 1 in ratio.. How is one to determine which ratio
should be used in a given circuit ? . Are there any special rules
to adopt. regarding overloading; etc., or. is it possible to use any
type and take steps to avoid overloading ? *—L. T. (Hove).

THE ordinary L.F. transformer is generally oaly available

in ratios from 1.76 to 1 up to 5 io 1. The latter ratio
would give the highest step-up and consequently would be used -
when a.minimum number of L.I. stages is in' usé. Where the
highest quality is desirable, you would use the lowest ratio, and
in this respect the Ferranti 1.75 to 1 transforiner is c]anned to
give results equivalent to an ordinary resistance-capacity
coupled stage, with greater gain. The higher ratios, such as
8 and 9 to 1, are generally for push-pull circuits of the Q.P.P.,

. type, and must, therefore, be used in these particular cirenits.

Accumulator, Rating
“I have an accummlator which is marked ‘70 A.H. on slow
dlscharge and 42 A.H. at 100 hour rate.” Can you explain the

meaning of-this or give me. the date' of any articles dealing with
‘the subject ? "1, P. R. (Watford). =

CCUMULATORS often béar a sirnilar marking, although
the ‘wording ‘adopted is often varied. Thus - vou may

find a cell maxl\ed at so-many ampere honrs at ignition rate
and so-many continuous. In the case: of the cell in question
the slow-discharge perxod is rated at 1,000 hours, and it weans
that if the accumulator is-put on dxschawenver a period of 1,000

- hours d-current of .7 amps would be given contmuouxly for- thdt

periad. On the other hand, if discharged over a period of only
100 hours: the current glven would be .42 amps. It is thus
-possible from these.figurés to obtain a rough idea-of the hours
of service_you will be able to obtain from the accumulator with
your receiver, the total curreit drain bem , of coux<e, the total
consumption of all the valves you are using
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ﬁlassifi'ed Advertisements |

ADVERTISEMENTS are accepted ab
23, per line or part of a line, Miniraum 4s.
Advertisements must be prepaid and
addressed to- Advertisement Manager,
“ Practical ‘Wireless,” Tower House,
Southampton Street, London, W.C.2,

CABINETS

WE regret that, owing to all our employees
having joined ‘H.M. forces, we are unable
t0 accept orders:for cabinets except to
eallers. " Limited stock only. We have a
large stock of radio components.—H. I.
Smith & Co., Ltd., 289, Ldgware Road,
London, W.2, Tel.: Pad. 3891.

The “Fluxite Quins” at Work

Cried OO, ““ Well, for goodness® sake,

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, 'Ameris
can, any make, moderate prices.—Sinclair
Speakers, 12; Pémbroke Street, Copens
hagen Street, N.1.

LITERATURE, MAPS, etc.

AMATEUR Radlo Haudbook. ° Second
edition now -on sale. ' 328 pages, price 4s.
~—Radio’ Society of Great Britain; ‘16,
Asbridge (tardens, London, N.13.

WEBB’S Radio Map of the World, Tocates
any station heard. Size 407 Ly 307, 4/6,
post 6d.  Oa linen, 10/6, post O6d.—
Webb’s Radio, 14, Soho Street, London,
W.1. GERrard 2089, *

RAD!0 SOCIETY OF GREAT BRITAIN
invites all keen amateurs to join. Reduced
war-time subsecriptions,. - Send 1s. for
latest “T. & R. Bulletin’* and details.—
16, Ashrldge Gardens, London,N.13.

DETECTION.—New theory, cireuits, prac-
tical . experiments.  Booklet 2/- p.f—
D’arcy Ford, Gandy Street, Bxeter.

TALKIES FOR ALL ! ° Practica! Sound
Convérsion for Amateunrs,” 'shows you how
to adapt any silent projector to sound.
5s. G6d. post free from F. G. Benson
(PW), 88, Greenfield Avenue, Carpenders
Park, Watford, Herts.

MORSE EQUIPMENT

FULL range of Transmitting Xeys, prac-
tice sets and.other equipment for Morse
training.—Webb’s Radio, 14, Soho Street,
Tondon, W.1. ’Phone: GERrard 2089.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised, 4in.
to 14in., including several Epoch 18in.—
Sinclair Speakers, 12, Pembroke Street,
Copephagen Street, N.1. 5

REGCEIVERS AND COMPONENTS

SOULPHONE Radlo, New Xongtouw, Nr.
Preston.—Drand new goods oniy. 8”
Plessey and Goodmans PAL Speakers
with transformer, 24/6. Ilectroly!ics,
5007 v. 8 mid., 4/6, 348 mfil., 8/8,
50 mfd. 50 v, 3/3, Erie 1 watt resistors,
all values, 8d. ea. Push back wire, 100 ft.
coils, §/-. S.AE. for stock list.. -

VALVES, Components. State require-
ments.—S. AT, .2, Wavertree House,
Binns Road, Liverpool.

W hat’s making voung OI junip and quake ?7*
(For when O1, and FLUXITE;
Put the old aerial right, '

He girabbed a live wire by mistake.)

See that FLUXITE is always
by you—in the house—garage—

soldering is needed. Used for
30 years in government works
and by leading engineers and
manufacturers. Of Ironmongers
“=in tins, 4d., 8d., 1/4 and 2i8,

‘Ask to see the FLUXITE
SMALL-SPACE SOLDERING
SET—comp'act but substantial

tions, 7/56. Write for Free Book
on the art of “soft ” soldering
" and ask for Leafiet on CASE-
HARDENING STEEL - and
TEMPERING TOOLS with
FLUXITE.

| e e e s e St e o S S

(]
I To CYCLISTS Your wheels will NOT
' keep round and true unless the spokes
are tied with fine wire at the crossings I
and SOLDERED. This makes a much
stronger- wheel. It’s  simple—with
| —FuUXiTE—bu IMPORTANT, i

THE FLUXITE GUN puts

FLUXITE where you want it

by a simple pressure. Price
116, or filled, 216,

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

FLUXITE

- SIMPLIFIES ALL SOLDERING

‘jey. 1ph. ALC, b amp., 10/~

workshop — wherever speedy

—complete with fuli instruc--

| B.l. TUBULAR GONDENSERS.

25 Ve W

REGEIVEBS AND GOMPONENTS" -

SOUTHERN Radio’s Wireless Bargaing i—
7/6.—Assorted . Components contained
in attractive permanent box. 9 Assorted
Valve Holders, 2 Volume Controls, 12
Assorted  Condensers, 6 Resistances,
Choke, Wire, Plugs, Circuits, etc. 7/6,
postage 7d. >
ORMOND Toud Speaker Units, Balanced
Armature Types. Unshrouded, 8/-;
largest 4-pole type, G/6. . -

ACE P.0. Microphones ready for use on
auy receiver, (/6. ’

TELSEN Radio Magazines, complete with
4 circuits, 9d. post free. Wireless Crystals,
6d. each, 5/- per dozen. Permanent .
Magnet Speakers, 87, complete with
multi-ratio fransformer, 22/6. Many
other Largains for callers.. AIl goods
_guarabteed. Please add extra for postagde. .
SOUTHERN Radio Supply Co.; 46, Livl»
Street, London, W.C. =~ Gerrard 6653.

GALPINS ELECTRICAL STORES
ELEG. LIGHT CHECK METERS, small;
late type, good makers; fine condition,
slectrically guaranteed,. 200/250 volts 50
10 amp.,
12/6, post, 1/-.

D.6. ELEC. LIGHT CHECK METERS, .
200/250 v., 5 and 10 amps., 7/8, post 1/-.
AUTO. CHARGING .CUT OUY AND ..
VOLTAGE REGULATOR, ex. R.A.F., suit
any dyawmo up to 20 v. at 15 amps., folly .
adjustable, with wiring instructions,
complete in metal case, 3/6, post 0d.
BLOGK GONDENSER, large size, 1 MF,,
4,000 v. working, 15/-, carriage -2/-, }
2 kKW 'Transformer, complete with clamps,
suitable for rewinding, 26/~ each; 1 kKW.
ditto, 17/-, hoth. carriage paid.

AUTO TRANSFORMER, tapped at 110, -
200, 220 aud 240 wi.- 1,500 watts, €5,
MOVING-COIL METERS, 2}in. dia., panel
nounting, reading 0-3 amp. or 0-1% amps.,
high grade, full.scale deflection, 15 milli-
.amps, 25/- each, post free,

MOVING-COlL. METERS, 21in. dia., panel
mounting,.reading 0-8 voits, or 0-120 volbs;
high . grade, full-scale de ction,
milliamps, 32/8 eachi, -post frec.
INSTRUMENT METAL REGTIFIERS, in
perfect condition, 5 mA. size, price 12/
each, post free. )

WESTEGTOR, type W6, perfect, 5/8,
post free. L
BROWNS A Type 60 obm adjustable
single ear receivers, 4/- each, post free.
HEADPHONES, complete with headband,
cord, 120 ohm, in perfect order, Price
6/= a pair, post free.

110 v. D.C. MOTORS, approx. 1/10 h.p,
variable speed, laminated felds, ball
Learing in new condition, precision made,
Price 20/- edch, post fi .
GREAT BARGAI!NS tor visitors,

GALPINS ELEGTRICAL STORES, 21,
WILLIAM STREET, SLOUGH, BUGKS.
. Cash or C.0.D. ki

Telephone : Slough 20835,

RELIANGE RADIO SERVICE
8, Kenningten Park Road, S.E.f{.
*Phone : REL. 2331.
Al the following goods are new angd
unused. Purchase Tax has been added
where necessary.
Terms : Sash with Order. )
02 mifd.,
001 mfd, .002 mfd., 0001 mfii., .0002 mfd.,
0003 mfil., 0005 n:fd. Al ¥v. wka.
6d. eacly, 5/- doz.; .005 mfd. 430 v. wka.
7d. each, 6/- doz.
T7.0.C. TUBULAR CONDENSERS.
350 v. wko. 8d. each, 7/ doz.: 30 mfd.
g, and 25 mfd. 59 v, wke. 1/8
each; 25 mfd. 25 v, wke., 50 mfd.” 12v,
wke. 1/6 each.

1 mfd.

(Continued ar top of page 371.)
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RECEIVERS AND COMPONENTS !/

(Continued from page 370.)

RESISTANGES. Special offer of wire end
1 'watt type, 7,000 ohms, 12, 000 0hm>
5?0 (i)hms, 100 ohms, 3/6 doz.; 1.5 meg:
ERIE RESISTANGES, ' All values, } and
1 watt 8d. each, 1 watt 10d. each, 2 watt
1/2 ‘each, 3 watt 2/- each.

VALVE HOLDERS Chassis mo\mtm"
type, 4-, 6-, 7-pin U8, 6d. each; 5-7
FEnglish Benjamm make 9d each ; f)cml
8d.” each ; Mazda octal, 8d. each’; 9 4—pm
basebeard type, 2/6° doz

METAL RECTIFIERS. Made by Standard
lelephoues Latest type Seleninm cell.
12 v. 3 amp., 12/6 each.

MAINS DROPPERS. All types in stock.
27 amp. 3/6 each .3 amp., 4/6 each.
Ferrmson

Accumui.A'ron cHARGERs 200/250 v.

A.C. input.- Will charge 2-4 or 6-volt
ggcumulator at 2 amps.  Super job.

/ h,
MORSE OSCILLATORS, Valve type.
Gives a perfect note for practice. Com-
plete with 2 volt valve, 20/- each. Morse

keys to use’ with 0=cllator 5/6 each.
H.T. BATTERY ELIMINATORS.
250 volt A.C.
at 30 m.a. Dargain af 32/6 each.
VOLUME CONTROLS. I, % and 1 meg.,
with switeh, 6/~ eachi; 100,000 ohms,
without sthch 3/6 each. ere-“ound
10,000 ohwns, with switch, 7/6 each,

220~

g;‘EAKIER ‘Transformers. Good . miake.
= each.
SOLDER. 1 Ib. reels of resin core solder,

4/« per reel.
“ JUBILEEy’ Electric solder irons, 200/
250 volts 60 watt, 12/6 each.
PILOT BULBS, 6 2v..3 amp. M E 8 type,
9d. each, 7/6 oz
RELIANGE RADIO SERVICE,
8, Kennington. Park Road, -S.E.11.
-’Phone : REL. 2331,

‘GEE .GEE -GEE  GEE GEE  GEE
15, LITTLE NEWPORT STREET, W.C.2.
THE® HOUSE FOR QUALITY ' COM-
PONENTS AT LOW PRIGES.
TUBULAR CONDENSERS. 8 mfd.
170 volt, suitable for midget replacements,
2/6' each, ATso 50 nifd. 12° volt, 1/- each.

VALVEHOLDERS. Mazda Luﬂ‘hsh

octal'type, 1/3 each; 12/- doz.
MAINS DI‘OPPERS 2‘avip., suitable for

Lissen, Pye, etc. . Brand new, '3/9 “¢ach.
Also .3 amp. for Decea, Yerranti, Maestro,
brand .new, 5/6 each.

MAINS TRANSFORMERS Brand new,

200-0-300, 120 m.a. 4 v. and 4 v. Also
similar giving 6.3 v. and 5 v. output. 13/6
each. Inc‘.ude 9d. extra for carriage,

PENTCGDE Output Speaker fransformers,

brand new, reduced price, §/- each.

MICROPHONE screened rubber-covered

single ilex, ‘heavy gatige, best quality,

mlmmnm 1" yds. for 12/-. Postage 6d.

ex

%TAW{PED Envelope

all ‘enquiries.

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

must accompany

LONDON GENTRAL - RADIO STORES.
MORSE KEYS. - Don’t confuse these with
inferior junk. It's.a super‘—job‘. 8/6 each.
VALVES arc in short supply. © Stock of
Mullard TSP 43 aml HVR 25 to be
cleared at 17/6 each. First come, first
served. 3
TELEVISION diode wvalves. TUnused
Mullard EA50, 69 mun. x 12 mm, overall,
6.3 v. heater at .15 amp., 168/6 each.
CONDENSERS. Spacxal offer of brand
new metal-cased paper condensers, 300 v.
werking., All brand new and unused.
1 mfd, x 1 mfd., 1/9 ; 1 wfd., 1/6.

{Continued top of col, 3.)

‘"TWO-GANG

inpnt, 130-75-0 volt output {.

+6d. each

PRACTICAL WIRELESS

TWO-GANG .0005  mfd. variable
condengers, TFirst class premsion job,
ceramle. insulation, with special slow-
motion drive—no backlash’ or slip,
mounted on metal frame, rubber
sprung-. (no trimmers), new, boxed,
7/6 each.

TWO-GANG .0005 mfd. variable
condensers, ceramic insulation, small
standard type, very eflicient (no
trinuners), new, hoxed, 5/- each.

00053 mfid,  variable
condensers, small standard type with
trimmers, new, boxed, 4/- each.
THREE-GANG .0005 mfd. variable
condensers, stundard type, 4/6 each.
MAINS TRANSFORMERS, 350:0-350 v.
80/100 m.a. 4 v.da., 4 v. 2 a. sereencd
primary, input "OU/ZDO v. A.C, £t
each.

1.F. TRANSFORMERS, 465 ke., un-
screened and without trimmers, new,
3/- each.

PHILIPS 180 ke. Intermediate Fre-
quency Transformers air space trim-
mers, 1/6 each.

| B.I. Tubular Condensers, N.I. 0.0001,

0.6002, -0.0003,- 0.0005, 0.005,- 0.01,
0.05, 5d. each.

T.C.C. Tubular Condensers, 0.00013,
0.01, 0.05, 5d. cach; 0.1, 7d. each;
.25, 11d. each ;- 0.5, 1/3 each. - .
T.C.C.- Tuhular Electrolytic, 26 mfd.
25 v.,'1/6 each; 50 mfd. 25 v., 1/8
each, 25 mfd. 50 v, 1/9 each;
50 mfd. 12 v, 1/6 each; 2 mfd.
250 v. workmg, 1/6 each.

YOLUME controls, 160,600 ohms and
2,000 - ohms -centralab -midget tvpe,
3’- each.

SHORT and medium wave band coil,
in alumininm -can, with small ceramic
trimner, new, 2/- each.

PHILIPS Three Waveband Oscillator
Coil, 3 air space trimmers, circuit,
3/- each.

RESISTORS, different values, } watt, |
1 watt,

3d. each; & watt, 4d. each;
1 watt, 8d: each.
TAPPED Mains Droppx ng Resistances,

LAPPTOX. ‘800 -ohmi&,” standard for Pye,

Lissen, etc., ..2 amp., 3/6 each.
950" ohm Replacement for Tine Cord
Resistances, 6/- each; = 750 . ohm.
Replacement for Line "Cord Resist-
ances, 4/6 each; 360 ohm Replace-

ment for Line. Cord . Resistances,
. 4/3 each; 801 Fergason .} amp.,
6/6 each’; 802 Ferguson .4 amp.,
6/6-each; Vidor .3 amp., 4/6 each;

“ Ferranti > amp., 4/6 each, Felmont

.3 anp., 4/6 each.

VALVE Holders, Ynglish Chassis type,
4-pin, 4d. each; 5- and 7-pin, 6d.
each; English Octal, 6d. rath;
American U.X. type, 4-, 5-, G- and
7-p{n, and International Octal, 6d.
each. ‘ :

" 6.0.D. orders actepted.

Prices- subject to alteration without
notice.

Licensed fo export to Neribern Irsland
and 1rish Free. State.

Hours, 9 #iil 6. 1 o’clock Baturdays.

SPECIAL TERMS {0 members of
H.M. Forces and Givil Defence Serviges.
Our technical advies Is at your servii:e.‘

-| Size 17 in. x 14} in. x 2 in,

-1 15,000 olims 0 -1 “megbhm,
| resistors, 2,000.t0 20,000 ohms, approxi-

-| TUBULAR “condensers,

REGEIVERS AND COMPONENTS

ELECTROLYTIC Coudensers, 25 mnfd. 25 v.
working, 25 mfd. 12 v. working, 50 mifd.
12 v. working, and 25 mfd. 50 v. working.
All sizes, 2/6 each.
VALVEHOLDERS Belling-Lee  special
‘H.If. 3-pin, chassis, mmmtmv in black
bakelite, 1/- each, 16/6 d
FLEXIBLE DRIVES. \\')11-made shie}ded
cable drives for remote contml Ideal for
radiomramophones. Approx. 2ft. long.
T'o clear, 4/- each.
ELECTRO-MAGNETIC COUNTERS, Re-
sistagce 500 ohms. From 1-12,999, size
417X %" x 137, Ix-G.P.O. Inval,uable for
countless purposes, 9/6 each. ‘A smaller
type. 1-1,099, size 41" x 1£” x 147, §/6.
VARIABLE GONDENSERS. 2 and 3 gang.
Die cast frames in first-class cou(htlou,
5/6 each.
YAXLEY type
% bank 3-way, 2/9. i
OUTPUT TRANSFORMERS Primary
300 ohms D.C., Secondary .5 ohm D.C.,
Brand new, §/6. ’ Also new chokes, 30 heury
150 ohms, 5/- each.
‘RELAYS. Small relays for operation on
2 v, D.C.,, with 6-way make and break
switches. Brand new, 5/- each.’
TRIMMERS. Twin trimmers on ceramic
base, new, to clear, 6d. each, 5/- doz.
COIL FORMERS. Cardboard and Paxolin.
Assorted sizes, 2/9 doz..
CHARGERS.  Trickle charzers, metal
rectification,  Input 200/220 v. A.C.
Output 2 v. } amp, Shockproof, 17/%.
TUBULAR Wirc-end condensers. Brand
new, first quality components, 0003
mii., 8d. ; .005 mfd., 9d. ; 0.1 mfd., 10d. ;
.1 mil., 1/- each.
TELEVISION EQUIPMENT.
POWER . PACK and . Amplifier Chassis,

switches, 2-way, 1/=;

Includes transformer 330-0-330, 120 m.a.
with 4 tappings. High \oltuge trans-
former. for C.R. tube. Condensers,

including 16 x 16 mfd. 550 v, working,
1-16:mAl 450 v, working, 50X 50 x 2 mm
B.L _electrolytics, etc. Pentode output
transformer ; chokes ; resrstms, trim-
mers ; biag’ electrolytics ; mica and
tubular condensers ;  short-wave coils
ete. Brand new, 77/6, 2/6 for
packing. }
TIME BASE Chassis. For 8-in. C.R. tube,
containing
fixed re&nsmrs from
5 variable

plus

approximately ,13

! nmte]y "14  tubilar and electrolytic.
condensers, also foecns and scanning
coils and chokes. Price 30/- cach.

(Complete , cireuit and service manual,
price 8d. each.) Carriage forward, plus
2/G for packing.

VISION UNITS to fit on above Time Bases.
Complete, , consisting of 3 -Mollard
'I‘ €1:15.4 and one Mazda D1 valves, about .
25 resistances aund 30 condensers of
various values. Inclndes chokes, re-
jector, grid and band-pass coils and a
W6. Westector. - Completely wired and
screened, Valves aloue are. worth 15/-
each: b55/6, plus 2/6 packing, ~carriage
forward, (Complete circuit and service
minual 6d. each.)

CHASSIS. = Heavy gauve metal cha<<m
l«.lttleshlp n're\ 1127 X 33" x 217, 1/8 each
Also 10% xH1"” x 875 brand new ‘cadmium
plated, 1/3 each Spenml liné of beautl-
fullv ]thbhed chassis 127 x 8}° 7,
really super job, 4/~ each. All dnlled for
valves, ete.

PUSH- BACK Wire, ideal for wiring re-
ceivers, ete., 1/6 3-yil. coil.

UNIVERSAL TEMPOVOX chassis, 5 valve,
less valves and spedkers bitt with various
useful -compeénents, not guaranteed com-

plete, 22/6 each. -
.1 mfd. 6,000 v

-D.C., 9/6 each
(Continued top of page 372.)
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RECEIVERS AND COMPONENTS

{Continued from page 371).
WMINIATURE Rotaty switch on porcelain
base, 1/3 each
DOUBLE-THROW Panel knife switches,
new, 1/9 each.

G.E.C. Fractional H.P. Motors, 225 volts,
single phase, 50 cycles, 1/100 h.p., 1,400
.m. To clear, 47/6 each.

r.p .
PAXOLIN PANELS. Thin panels, 5/6 doz."

AGCUMULATORS. Ediswan 2 v. 60 amp.,
brand - new, in ebonite cases, size 8% x
417 x 217, 11/6 each.

PUSH-PULL INPUT TRANSFORMERS
by well-known maker, nickel iron core,
in. metal ca:e, size 27 x 1§” x 1§ hx;,h
ratio 6 : Price 6/6.

T.6.C. Tub{uar Electrolytic 2 mfd. 50 v.

worklng, 3/6 each.
Bd. 50 mfid.+50 mfd.+2 mfd.
electrolytics, 5/6 each.
TRANSFORMERS.

PBlock

Made by Standard
Telephones. Beautiful job, weight 121b,,
53" by 41" 350-0-350 v, 120 111‘1
Four tappings giving 4 v. 2 amp~
8 amps., 3 v. 3 amps., and 20 v. amp
each, carriage formard,
EX- TELEVISIGN manufacturer Heavy
duty mains transformer. Input 240 v.
A.C. tappings at 5,000 v. 58 milliamps.,
and for supplv.nn fillament of Mullard
HVR 2 (6.3 v. at’ .65 amps.). Shrouded
‘in metnl box, 10/6 eacly, carriage forward.
VARIABLE RESISTANGES. Well-made
resistances with wiping contact. Will
carry about 10 watts, Brand new, first
quahtv Price 6/6 each,

SEE ADVT. PAGE 343, ADD POSTAGE.

NO C.0.D. ORDERS.
LONDON . CENTRAL RADIO STORES
23, LISLE STREET, LONDON, W.(.2.
‘Phone : (xerrard 2069,

FRED’S RADIO cABIN
75, Newington Butts, S.E.11. Rodney 2130.
REMARKABLE PURCHASE ENABLES
US TO OFFER THE FOLLOWING GOODS
AT LESS THAN PRE-WAR PRICE.
BUY NOW BEFORE STOCKS ARE
EXHAUSTED.

MORSE KEYS on polished solid oak bage,
exactly as supplied to the Air Training
Corps, etc., 4/6 each.

CRYSTAL Detectors, permanent type, 1/6
each. New.

T.C.C. Tubulars, 25 1/3

mfd, 25 v. wkg.
each, New.

T.6.6. Tabulars, 25 mfd. 50 v. wke., 1/6,
also T.6.C. 50 mfd. 25 v. wkg., 1/6.
T.C.C. wire-end Tubulars, 6.1 m[d 7d.

each, 6/6 dozen, also .01 mfd. at £d. each
5/~ dozen.

. CONNECTING WIRE. Heat resisting,
tinned copper, as used by Governwment.
6d. coil of 12ft,

TRIMMERS. 50 n.mifd., 3d. each. Also
250. m,mfd., 3d. each,

MI%ROPHONE Inserts, ex. G.P.O. 2/3
each.

AERIAL ELIMINATORS. Lincoln Stewart,
to clear, 1/8 each

RESISTANGES. - Brand new, 500 and
300 ohms. 3/~ dozen.

AMERICAN valveholders, 4, and 7-pin.
5d. each.

VARIABLE CONDENSERS, mica di-
electric .0003 mfd., brand new, #d. each,
5/« dozen.

MICROPHONES. Complete with trans-
former. Solid ebonite job, full instructions
included. New line, &/- each. .
TRIMMERS. 100 m.mfd. small type on
paxolin base, 4d. each, 3/9 dozen. New,
PUSH BUTTON, 6-way, complete with
knohs—a really fine job. 2/6 each. New.
TRIMMERS, straicht line type, capacity’
3.35 m.mfd., 6d, each.

SPEAKER GRILLES, 7in. x 3%in. Chro-
minm plated, cheap to clear, 1/6 each.

(Continued top of col. 3.)
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MORSE RECORDERS for home training. Ben‘lce
model gramo drive, Morses direct on paper tape
with dead key fitted, £3/10/-, G.P.O. transmitting
Recorders, work on ’phope line or radio, £12,

THE CAMBRIDGE TOWNSEND UZZEh is the -

highest note and smallest Buzzer mmle, ‘Reed. by
Government on wave-

mweters, und has ample 3
platinuin contacts,
Eieal for key work,
Other Buzzers :
Practice, bakelite
cased, 2/= and- §/6,
Fqn.ue brass-cased

Buzzer, 4/6. Heavy type bakelite cased, 5/6. Few
D111 Buzzers, molti windings, no contacts, 5/6."
DICTAPHONE SOUND AMPLIFIERS and Lormn for
low] wse with bux: /8.

MORSE TAPPER SIGNAL KEYS., Type B.L, 5/-.
Type M. 6/6. Type-P.F, 9/6, Type LV.
VARIABLE AIR CONDENSERS 2000

5 mfd.
Twin Trimmers,

Type F in maker's carton, 3,
varialle, .00012 to oqnmmfé_ 1f,
VALVES. “WECO " Peanuts midget 4-pin, 1
volt triodes, new, 3/6, Osram A.T.4( 6-volt power
valves, 4/6, Neon lamps with letter. cathodes,
240 volts, 278,
MIR’ES Melal elad Mlkes, can De used as they are,
or in case, §f-. G.P. Mike Buttons, specially
selected, 3 Tmnstormers, 4/8,
RELAYS." Single Pole No. 4A on-off, 2 volts,
‘phone type,'§/-. No. 6 Relay, twin bobbin, 6 volts
25 m.a. 3.P,C.0., 8/6, Pocket Clinical Thermome-
ters in muctal cage, useful in the Service, 2/6, Tield
Telephone Cable. A few miles left, single or twin.
Ceiling rosed,” porcelain, with 2 Seruit couplers,
make good counect boxes, 6/8 doz. Edison Steel
Cella A8 in stock. i
119v. DRILLS, D.C.,, Wolf, sturdy bench type,
reared feed cuu.utelwelght rise. No. 1 morse socket
for half-inch clearance, m steel 20 for delivery
without permit. £7/10/- each.
PUMPS, We can supply from stock, with or,
without A.C. or D.C. Motors. Centrifugal or Twin
pistonl, State duty required. 12 volt aud 220 volt.
A.C./D.C. MAINS MAGNETS, 2 wound poles, 110 or
220 volta, v lb. lift, 5/6. Small 12.volt sclenoids,
2in. x i, pluu"er, 0/6
CIRCUIT BREAKERS and Contactors, from 25/
1 amp. to 300 amps. in stock.
FRACTIONAL H.P. MOTORS, D. C 50 to 70-volts,
eaclosed 1/40 h,p., 2,500 revs., 15/-, 50 voltsshunt,
1/20 hp, K.B., 2000 reve, 24/-,  50/70 volts
shunt, 1/6 h.p., Crypto 1,500 revs R7/6 . 110 volts
8] unt, 1/12 h.p., Croydon, 2,500 revs., 26/-. 110
volts shunt, 1/2 h 0., Maudslay special, 4,000 revs.
45/-, 290 wnlte shant, 1/12 h.p., Croydon-Wilsen,
2,400 revs., 30/-. 240 volisshunt, 1/3 h.p., Waguer,
] 440 revs., 55/=, 110 volts shunt, 1/61111 Keith
» 1230 revs., geared to 86, 45/«
FRACTIONAL A0, 50 volts, /300 h.p., centi-
midget induction, 58 reva, 15/- 220 volts, 1/25
h.p., 4,000 revs, 55/, Self-start Induction, 250
volis, new Higes, 84/6.
SPECIAL DYNAMO BARGAINS. Rotax. 6/12 volts
8] amps., D.C., 8rd brush size, 8in. x 4‘!!1. 11 b,
cost %10, unused, 15/-. G.E.C, Double-current
Dymmoa, € volts aud GO0 wolts, ball-bearings,
17 1b., a3 new, 25/, Charging Dynamos, 16 volis,

15 amps, Leitner, 1,500 reva., 75/~
ALTERNATOR —~Perm. Magnet Alternatnr Hand
drive, 80 volts, 25 mfa. Useful tester, 10/6.

8WAY Luocas-Rotax Switch boxes, 8 levers and
fuses for charging, etc., 3/, 6-way Push Button,
R.AT. switches, 2/9

Send stamped envelope for replics to enguiries.
ELECTRADIX RADIOS

19, Broughton Street,
Queenstown Road, I.ondon, S.w.8

Teleph 2159, aemem—

> A 7

| RECEIVERS AND COMPONENTS

GR!D LEAKS, 1} meg. wire ends. 4&d.
each,

SUPERHET CONDENSERS.
0005 mfd. 1/3 cach.
EKCO mains twin filter chokes. 1/ each,
CRYSTAL and Catswhisker in metal box.
New stock at low price of 6d. each.

Three-gang,

TUBULAR CONDENSERS. 256 mfd.
350 volt working, 9d. each,
CLIX 2-pIn 5 amp. Plugs. Brand new,

8d. each, 5/~ doz.

SLEEVING. First-class quality, 33d.
per yard length, 1 doz. lengths 3/-.
Braided sleeving 8d. per yard length,
7/~ doz. lengths.

MAINS GHOKES, Smoothing. 350 ohms
60 m.a., 3/- e

TRICKLE GHARGERS Fully enclosed in
bakelite case. DBrand new, a really fine
line. 2 v. 1 amp, output. 1716 each.
PAXOLIN® PANEL, containing approx.
6 resistances and 6 condensers. Very
usefnl. Teo clear, 1/6 each.

GOODMANS Spedlﬂars, 8in., suitable all
output valves.  Universal transformer.
27/8 each.

MAINS TRANSFORMERS. 0.X. for
laminations only. 3jiu. x 1}in. 2/6 each,
phis 6d. postage.

Postage must be included. No. C.0.D.

FRED'S RADIO CABIN FOR BARGAINS
75, Newington Buits, S.E.11. Rodney 2180.
New branch at 17, Hamilton Parede,
Tondon Road, XNorth Cheam. Surrey.

SHORT-WAVE EQUIPMENT

* H.A.C.” Short-wave Receivers.—Famous
for over 8 years, Improved one-valve
model now available. Complete kit of pre-
cision components, accessories, with full
instructions, requiring no soldering, -only
16/-, postage Gd. Immediate despatch.
Tlustrated catalogue free.—A. L., Bacehus,
109, Hartington Road, S.W.8,

TUITION

FREE. “ Book of Facts,” tells you all
about The -Candler System of Code
training. Coursés for Begioners .and
Operators.—Write: Candler Svstem Co.
(1.0), 121, Kingsway, London, W.C.2.

‘“ RADIOLOGATION.”*—Students of both
sexes trained for important war-time
Radio Appointments. Also for peace-
time careers in all branches of Radio and

Television, Boarders accepted. Low
inclusive fees. College in ideal peaceful
surroundings. 2d. stamp for Prospectus.

—1\Wireless College, Co_lmn Bay.

PRACTIGAL Postal Radio Courses;
coaching for I.P.R.E. exams.; qualifving
for RA.F. and ALD. posts: booklet
free.—Secretary, LP.R.E., Bush Hause,
‘Walton Avenue, Henleyv-on-Thames,

- WANTED

RELAYS’

for AC. & D.C.

Synchronous
Time Delay
Relay PRL.
(As illastrated)

Ask for leaflet
RW.

I.ONDEX :
LTD.

Anerley Works, 207, Anerley R4,
London, 8.E.25. 'Phone : SYD 6258/9.

WANTED,

LONDON GENTRAL RADIO STORES Will
Pay good prices for Receivers, Radio-
grams, Amplifiers, Dynamos, Converters,
Test Iquipment, Flectric Gramophone
Motors, and =all Radio and Electrical
Accessories. — London Centraly Radio
Stores, 23, Lisle Steet, London, W.C.2.
Gerrard 2669,

set B.T.S, STOGO coils and
holders, also Varley Q.P.P. input trans.—
¥. Walker 26, West Parade, \‘.1sbe<-h
Cambs.

WARTED, U30 rectifier, new or second-
hand.—Fleming, 89, Lioyds Street, Coate
bridge, Lanarkshire.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS Mo, of
Daie of Issue. Biueprint,
CRYSTAL SETS
Biueprints, 64, each.

1937 Crystal Receiver - —_ PWT?L
The * Janior * crystal Set .. 27.8.38 PWo4
STRAIGHT SETS. Battery Operated.

One-valve : Blusprints, 1s. each,
All-Wave Unipen (Pentode) Ty —  PW3lA
Beginuers® One-¥alver 19.2.38 PW&)
T];\e I Pyraxmd ” One-valvet (HF

Ten) . 28.8.38 PWo3
Two.valve : Blueprmt 1s‘ "
The Signet, Two (D & I 7 . 24.9.38 W76
Three-valve : Sluepiints, 15, each. &
Salectone Bnttery Three (D, 2 LEF

(Trang)) . . oy . - i PWI10
Sunimit Three (HF Pen, D, Pen) RS Pwa7
All Pentode Three (HF Pen, D

(Pen). Pen) .. . s — PW3g
Ha‘lMalLCmdef (D LF,Pen(RC)) -~ — PW48
F. J, Camim's Silve  Souvenir (HT

Pen, D (Pen); Pen) -(All-Wave'

Three) PW49
Cameo Mldwet Tluee (D 2 Ll_"

'ranr)) .. TW51
1035 Sonotene Three-Four (}IF

Pen; HF Pen, Westector, Pen) —_— PW53
Battery All-W.’n‘e Three (D, 2. LF‘

(RCY)) . - PW55
The Momtnr (HF Pen D P ) n PWOG1
The Tutoy Three ({F Peu D, Pen) _ PWE2
The Centaur Three (8G, I‘ B o = PWE4
F. J. Camin's Record All-Wade

Three (AF Pen. D, Pen) E — PW69
Tlie * Colt ' All-Wave Three (D :

2 LF (RC & Tiane)) .. .. 182,89 PWT72
The " Rapide ™ Straight 3 (D,

2 LF (RC & Trans)) — W32
¥. J. Camm's Oracle All-Wave

Three (HY, Det, Pen) . PWT8
1938 ~ Triband ”’ AL-W: ave Three .

(HF l'eq, D, Pen = Pwvas
F. 4. (}‘mea "Eprlte Thrne

(HF Pen, D, Tet) PWR7
Tlhe ** Hurricane ** Al- Wave Three

(hG D (Pen), Pen) .. 8 — PWBRY

" Camm's’ ™ Push-Button *
Three (UF Pen, D (Pen), Tet) W92
Pour~valve : Blueprints, 1s. eleh,
Beta Universal Four (3G, D, L¥,
B) PWI17
\ucIenn Cl'ws B Folu‘ (%G D ;
56), LF,Cl. B) -— PW34B
+ Fury Four \uper (i(} BG D Pen) — PW34C
Bat Hill-Mark 4 (HF Pen,

D, Push-Pull) T PW4s
¥. J. Camm's * Limit” AlL ave

Tour (HF Pen, D; LF, P} - PWG7
 Actue ** All-Wave 4 (HF Pen, B

{Pen). LF, C1. B) PWS3
The * du\u'.;l " Four (}II‘ Pen,

HF Pen, D, Pen (RQ). . 9.38 PWoO

Maing Oﬂsm‘ed
Two—valva : Bloeprints, 1s. each.
A.C. Twin (D (Pen), Pen) R —_ PwWis
A.C-D.C. Two (3G, Pow) R PW3L
Selectone A.C. Radiogram Two

D, Pow) W19
Three-valve : ﬁiueprints 1. each.

Do\ﬂ»le-Dmde -Triode Three (F

"Pen, DDT, Pen) 3 o e
D.C. Ace (8G, D, Pen) ., . e

A.Q. Three (SG, l) Yen) .
Leader ({IT" Pen, D,

A in) 7.1.39
D.C, Premier (HF Pen. n, Pen). .

7 B

Tninue (EF Pen, D (i* en), Deu) —  PWIsA
Armada Muins Threa (HI" Pen, D

(Pen)) . 0 Eq oo - wss
F.J. Camm’s A.C. All-Wave Rilver

Bouvenir Tliree (HF Pen, D, Pen) — PW30
« Alt-Wave " A.C. Three (D, 2

LF (RO) W54
AC. 19305 ﬂonotone (HF I‘en H“'

Pen, Westector, Pen) . - FW5G
Mitss' Record All-Wave 3 (HF
: Pen, D, Pen) .. PWTO
Fout-valve i Rlneprints, ls e'\ch‘,
-A.C. Fury Four (SG, 8G, 1, Pen) - PW20
AC. vurv Four Super (SG, 5G,

It, Pen) . e -~  PW34D
AC, Hall Mark (HF Pen. D, by

Push- Pull) - PW45
Universal Hall- Mark (HF Pen D

Push-Fually — PW47

SUYERHY"I‘q

Battery Sels : Blueprints, 1s. each
£5 Superhet (Three-valve) — PW40
¥. J, Camni'g-2-valve Snperliet . — PWs2
Mams Sets : Blieprinis, ls. eaeh

€. £ Supr‘rhr\& (Three-valve) . —_ Pivg?
A .C." €6 Superhet (Three-valve) . —_— Pyygn

Four-tation Crystal Set., . —  Awdoy
1934 Crystal Set .. P .. —  AW444
150-ihile Crystal Set .. .. —  AW450
STRAIGHT SETS. Battéry Operated.
Oné-valve : Bluepring, 1%.
B.B.C. Specidl One-valver —_ AW387
T&o-valve : Blueprints, (1s. eaeh,
Melody Ranyer Two(D, Trans). . _— AWwa3gs
Foll-volue Two (3G det, Pen). . o AW302
A Modern Two-valver —  WM409
‘eb-valve : Blueprints, s, eadh. .
8.¢. 8 (8¢. D, Trany) .. -—  AWii2
e Ita;u,er (%G D, Trans). . - AWY22
Thrée : De Luxe Version

Sti, D. Trans).. 9.5.84 AW435
‘Thuspmlnblb Three (‘lG D Pen; - WM271
S[mgle-Tlme ‘Three (3G, D, I’en) — WM327
Economy Pentode Thrée (SG D s

T'en) — WM337
“W.M." 1934 Standard Thres

> (SG. N, Pen) . - WM351
£3 3s. Three (8G, D, Trans) .. — WM354
1935 £6 Gs. Battely Three (3¢,

D, Pen) .. o - I —  WM37l
PTY Three (Pen, 12, Pen) . — \\ ’\1289
Certainty Three (SG D, Pen) .. =
Minitube Three (3G, D. Tians) ... Oct.’35 “ Mi(}ﬁ

_ All-Wave Wiuniog Threa (SG, Dy

Pen) WH400
Four-valve : Blueprinis, is. 6d. each,

635, Four (8G, D, RC. Trans) _ .. AW370
Reli-contained Four (S, D, LF,

L B) .. s . .. —  WM331
Fucerne Straight Four (3¢, D,

LY. Trans) —  WM36
£3 5a. Battery Fom (HF, D QLF) — WM381
The H.K. Four (3G, 8G, D, Pen) — WM3R4
The Auto Straight Four (}H‘ Pen.

HTF Pen, DDT, Pen) .. Apr.'86 WM404
Five-talve : BlLeprmtx 1s. 64, each
Bup: qu ality Five (2 AT, D, RC,

Trans) WM320
Clasa B Q\mlralyne (] SG D, LF

53 B Wii344 -
N B Five (2 SG, D, LT
( hw B) WM340
"Mains Operafed.
Two-valve ; Blueprints, 15, each g
(ersoﬂecmc Two (D, Pen) A.C. — AW405
L Two (D, Trans) A.C. —  WM286
l .C. Two (D, Pen) } —_— WM394
- Three-valve ¢ Blueprints, 13, each.
Home Lover’s New All-Electric’

Three (8G; D. Trans) A.C. .. - AW383
Manutovani A.C. Three (H.F. Peu,

13, Fel) —  WM3T4
£1%, st 1936 AC I"uilogram

L1, D, Peny WH40l
_Faoug alve ¢ Blueprmts, 1s. 6d. each

tal Fm\r @ 8GE. D, Pen) .. - WM329
Jubjlee Pmrlk\gmm (HE,
D, LF, P) ! . May’35 Wmsss
. SUPERHETS
Battéry Seté ¢ Bfueprmts 1s. Ed each

*Varsity Four 735 W05

Tihe Request All- Waver .. - — W07

Universal
valve) .. ‘e
F. J. Camm’s A C Superhct 4 ..
¥. J, Camm’s Universal £4 Super-
hét 4 .

% Q\mhtone mversﬂ Four

£3 Superhet (Three-

Four-vales : Double-sided Bluep’r‘inf 15, €4,
)«22.10.38 PWOS

Push Button. RBattery Morel .,
Push Button 4:.A.C. Mains Blodel
. SHORT-WAVE SETS.
Dne-gal Blueprint, 1s.

Simiple §.W. One-valver .
Two-valve : Blueprints, 1s, each.
Midget §ho ave Twe (D, Pen)

* Fleet " Short-wave Two
(D (HF Pen), Pen) .. . 27.8.38
Three-valve : Blueprints, 1s. each.
Expemnenter s Shnrt-\w ave Three
(8G, D, _—
The Preted‘. 3 (b 2 LF mc and
Pring)) .. —_
The Bm\d“*pl@wd 8 W Three
(HF Pen, D (Pen). Pen) o0 —

PORTABLES

Three—valve RBlueprints, 1s. each.

J. Camm’s ELF Three-vaive

Poxtab]a (HF Fen, D, Pen)
Parve Flyweight Mid"et Portab}e

(3G, D, Pen) .
Four-valve: Bluép iqt iy
“Imp’* Portable 4 (D LF, LF

(Pen)) I T
i MISCELLANEOUS
Blueprint, 1s.
S.W. Cohverter-Adapter (1 valve)

S,

5.6.39

FWi4
rws9

PWE0
PW73

Baitéry Operaled,

PW8S
PWISA
PWO1

PW30A
PWes
PW63

Pwis
PWIT
PWEBS

FW4RA

AMATEUR WI%LLESS %NB WIRELESS

AGAZ:
CRYSTAL SETS.
B.ueprmts 84. each,

These Blueprinis are drawn Tull size.

Copws ot approprisie issnes  containing
deseriptions.of these sets can in sume .cases be
supplied at tha following pn:'cs which nie afdi-
tional 1o the rost of the Bin 1. A dash before
the Blueprint Nuwber indicates that the isste
i out of print.

Practical Wireless (issues dafed prior to June

ist, 1940) 4, Post Paid
(I:snes dated .Tune st to July 27th,
1¢ ost, Paid

(Is-zues dafed September, 1940t November,

1841) 7d,, Post Paid

(Issues dated December, 1941, .and atter)
10

4, Post Paid

Amatent Wirsless o ™

Wireless Magesine tos

TLe inidex letters which precede the Blueprint
Number indicate the periedieal in which the
description appears: Thus P.W. refers to
TRACTICAL WIRELESE, AW, to dmateur
Wireless, WAL to Wielexs Magazine.

Send (vheferatily) a postd) order to cover the
cost of tha Blneprint, un-t the fssue (Rtampis over
6d, undceeptable) to PRACTICAT, WIRELESS
Blueprint Dept., Qeorge Newnes, Lid., Toter
House, Snuthmnpton Street, Strand, W.C.2.

Mains Sets : Blueprints, 1s, ea,ch
Heptode Super Three A.C.
PORTABLES

Four-valve : Blugprints, 1s. 64. each.
Haliday TPortable %, D, LF,

. May’34 WM359

Class B) . — AW393
Tamily Portabla (HF D RC

"Prans) —  AWar
Tyers Portable (SG D, 9 Tmns) = — WM367

SHORT-WAVE SETS. Battery Operated.
One-vaive ; Blueprints, 1: chi.
1. W.15.10.38 AW 429
— AW52

a0
B.W. One-valyer for Alerica
Roma Short-Waver . .

Two-valte : Blueprints, 13, each,
Tltra-short Bétlery Two (S(w, det,

Pen) . Feb.'36 WM402

Home-mage Coll Two (D, Pen),. —~  AWa40
Three-valve : Blueptints, I8, each.
Experimeniér’s b-metré Set (D,

Trans, Buper-ragen) AW438
‘The Carrier Shortowi ver ($6, D P) July ’35 WH3%0
Four-vaive : Blaeptinls, ls, 8d. bach.

AW, Short-wave World-beater *

(HF, Pen, D, RC. Traus) - AW436
Eipire Bhort-waver (8G, D, PG

Trans) -— WM313
standard Four-valver hort-waver

(8¢, D, LF, P) . Lo ue T WMS83
Bitperhst : Bluep‘rint, 1s. Bd.

Simplified Short-wave Super .. =  WM3H7

Mains Operated,
Two-valve : Blueprinig, 1s. each,
Two- vxl\p Mains Shorf-waver (D

Pen) A.C P.W.15.1.40 AW453
Three-valve : Blueprints, 1s. L
Emigrator (3¢, I, Pen) A.C. o, ww WM352
Four-valve ; Blueprint, Is. 6d. :
Standard Four-valve A.C. Short-

waver (3G. D, RO, Trans) .. - WM39L

MISCELLANEOUS
8. W One-valve Converter (Price
— AW329
,nﬂmshst s Powcr Amplxﬁex (1 /6) -— WM3s7
Listener's 5-watt A.C. ’\mphﬁer

{1/8). . . - WBHM392
Radio Unit (Ev ) for WM 392 (l/-) -~ WM398
Warris Fiectrogram battery am-

plifier (1/-) —— WM33%9
De Luxe Concert A.C, Tlectro-

gram (1/-) o w=e WMA403
New Style Short-wave Arlnpter

(/- .. o . - -—  WMB388
Trickle Charger (6d) .. .. =] AW462
Short-wave Adapter (1/-) .. - AW4DG
dnperhet Converter {1/-) 00 — AW457
B.L.D.L.C. Short-wave Converter

Tap — WM405
Wﬂson Tone Master (1/-) s WHA06
The W.M. A.C. Short-wave Con- -

verter (1/) 00 - - WM408

—— T % A T o m e W S
i ADVICE
' FREE 20vics, GCOUPON

| This coupon is available until July 4th,
I 1942, and must accompany all Queries
! and Hints.

i PRACT!CAL WIRELESS, JULY, 1942
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GEORGE NEWNES, LTD., Tower House, Soutl ampton Street, Strand, London, W.C.2.

ne in this Publication should be addressed to the ADVERTISEMENT DIRECTOR,

Telephone : Temple Bar 4363,



HAVE YOU HAD YOUR COPY OF
ENGINEERIHG OPPORTUNITIES ”?

Wha@ever your age or experience—whether you
are one of the “ old school,” or a new-comer
to Engineering anxious to hold your position in
peace-time—you must read’ this highly informa-
tive guide to the best paid Engineering posts.
The Handbook contains, among other intensely interesting
_ matter, particulars of B.Sc., AM.LC.E., AM.ILMech.E,,

- AMIEE, AMIAE., AMIP.E, AMBritLRE. CIVIL
SERVICE and other important Engineering -

Examinations; outlines courses in all ] THE
branches of CIVIL, MECHANICAL, :
ELECTRICAL, AutomoBuk, { B 1 E.T.
RADIO, TELEVISION, AERONAUTI. 3.
CAL and PRODUCTION ENGINEER. - IS THE

ING, GOVERNMENT EMPLOYMENT,
“BUILDING (the great after~-war
‘career), “R.AJF. MATHS.” , MATRI-
CULATION, etci®nd -explains the unique

LEADING
INSTITUTE

advantages of our Employment Department. o 0;"‘0
WE DEFINITELY GUARANTEE N THE

““NO PASS-NO FEE”

If you are earning less than £10 a
week, you cannot afford to rmiss reading
“ ENGINEERING OPPORTUNITIES ” ; it tells
you everythmg you want to know to secure your
. future and describes many chances you are now miss-
ing. In your own interests we advise-you to write

-WORLD

,Lﬂ--lllllllll TEAR OFF HERE ELETITSITTL TS |

COUPON

British Institute of
Engineering Technology,
40%a, Shakespeare House,

or forward the coupon for your copy of this enlighten-
ing guide to well-paid posts, and subsequent matter,
NOW-—-sent (post free) on receipt of 2id. in stamps.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Principal : Professor A. M. L
4092, SHAKESPEARE HOUSE, ;
17, 18 & 19, STRATFORD PLACE, LONDON, W.I

17-19, Stratford Place, W.1

Please forward (post free) your Handbook,
‘ENGINEERING OPPORTUNITIES,” and
subsequent matter, for which I enclose 23d. stamp

NAMES S e
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