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The D.C. AvoMinor

Elecirical Mecasuring Instrument

A 2}~inch moving coil meter for making
D.C. measurements of milliamps, volts
and ohms, The total resistance of the
meter 'is 100,000 ohms, and full scale
deflection of 300 v. or 600 v, is obtained
for a current consumption of 3mA. or
6mA., respectively. .
Supplied in velvet lined case, com-
plete with pair of leads, interchangeable
testing prods and ¢rocodile clips, and a
comprehensive instruction booklet.
Size: 4" x 37 x 1}".
: Winder

Vi)

Registered Teade Mark .
“AVO” Instrumems, by their simplicity,
high accuracy, make possible that economy of time which i1s the
essential feature of servicing and maintenan .
These two compact pocket-size instruments, with the “ Avo
standard of accuracy,
small size and econo:

F I 4
‘NOCASLOPT
FERECTRAICAL
TESTERNG
BRASTRUMENTS

extreme versatility and

high

afe particularly recommended where extremely
my -of weight are primary considerations,

The UNIVERSAL AVOMINOR
Eleetrical Measuring Instrument

An accarate moving coil meter providing
22 ranges of readings of A.C: voltage,
D.C. voltage, current and resistance, on
# 3-inch scale. Total resistance 200,000
ohms, Self-contained for resistance
measurements up to 26,000 ohms, and
by using an external source of voltage
the resistance ranges can be extended
-to 10 megoluns. The ohms com-
pensator for incorrect voltage works on -
all ranges. Suitable for use as an
output meter when the A.C. voltage
ranges dre being used. Complete with
leads, testing prods, crocodile clips, and
instruction booklet,

Size : 43" X 33" x ¥

Orders can now only be accepted which bear o
Government Contrgct Number and Priority Rating.

Sole Proprietors and Manufagwrers —_— .
AUTOM

TIC COIL WINDER & ELECTRICAL _EQU’IPMENT Cé., LTD.

ouse, Douglas Street, London, S5.W.J

Phone : Y[Ctoria 3404-8

.
o % >,

"METERS. First erade army type Tniversal Test Meters i

shockproof hakelite cases, ranzes 10, 100. 380 volts at 1,600
ohme per volt A.C. and D.C,, 1, 18, 140 m/a. D.C, 0-50,000
ohms, £8 15s. 04. -

FIRST GRADE METERS, 5in. Hameter, 1 millianip, £2 12s.;

' 500 microamps., £2 18s. 6d, r $iin. 1 milliamp., $3 §s. 0d.
300 micropmps.,, 23 11s, 84 Westiughouse Meter Revtifier
for either type, 18/-, Muitiple shunts 10, 100, 560 m;a,, 10,=,
Any value multiplier; 26 each. .

TUNING PACKS. Complete assembly of 2erial and ORG coils
eovering 12-35, 34-100, 200-550 metres, wavechanze switch,
iron core YB'S, gang eondenser, calibrated S M dial, drive,
trimmers, padders, and T fete B F_resist |

network, completely wired cirenit suppliel, £3 103, AR

‘ the parts mecesgary to coipplete a sin.tage superhet can be
supplied. -

- SUPER QUALITY AMPLIFIERS, 12 watis output, high and
low gain inputs with miver, treble and base eontrols, twwo DB
30-11,000 cycles, negative feedback, 2, 4, '8, and 13 ohms
output, £14 14s. "

A.C./D.C. AMPLIFIERS. 3 wults owtput, hich gain three
stage, feedhack, £8 8s, 04, o

BATTERY CHARGERS for 2 v. batt, 2i % a.,, 25/-1 for @,
4 or 6 v, hatt, at 1 a., 86/= ; for'§ v, hatf, at I'a., 30/ ; for
2,8 0r 12 v. batt. at 1 a., 46 67 for G v, batt. at 4., £3 10s.
s 3004300 v., 60 mfa,, three 4 v,

Q)+ 350 108 m ¥. 2 a, 6.3 V.

2., 20/~ 5 350+350 100 mja., threé 4 v. 2-3 a, windiugs,
3 3504350 150 mfa., two 1 v, 2-3 a., two 4 v, 1 a.

indings, 39/« 3504-330 130 m'a, Jv. 22 6.3 v 2 a,

6.3 v. 2 a., 38} ) 250 v:a, 3 V, 3 4., 60 V. 2 ay,

6.5v., 4 2., 65/ +425 200 m A, 4 v. 23 2, 4 V. 2-3 &,

4 v, 3-8 a., 47/=; 3604330 150 m(a,, 4 V. 1-2 A, 4 v 2-3 a,,

4 v, 34 a, 36/~: 500-+500 156 m,a., four 4 v. 2-3a. LT

wirllings, #7/, N .

1-VALVE BATTERY S8.W. RECEIVER, with 2.volt vaive,

1 coils, 12-170 m. bandspread runing, §8%- including iax.

STEEL CHASSIS, 10 x 8 x 2}in., 7/-; 16 x 8in., 86

10/8° ° .

;20 X 8in.,

-2553-530 1m.,

SHOBT-WAVE - COILS,
fit ootal sockets, 4-pi
aetial coile. 9-15,
22-97, 41-94, or

m,, 2/8 each ; 136-1

3
1,000 or 7,000-2,000 m.,

&fa ; Bepin

$-15 Gy 22-47, 41894,
or 70 m,, 2/8, SOV,
chokes, I0-100 m,, 1,8,
5-260 m., 2/8, .
SHORT - WAYE COXN-
DENSERS. all © hrass,
-easily gumred. 35 wanid,,
2/11; 23 wmid,, 33;
40 mmid., 3/3; 100
mmid,, 3/11 ;1660 wmid.,
A8; 250 wmid, 5%;
2.gang, 160 umid., 15,- ¢

shait  couplers, 7id,;
flexible ditto, 1/8,
MIDGET “P*» TYPE

i

irans,,
agrinl, or ose, coik, 218
each., Baitable Yaxley

as

type wave - change
switches, every 1ype
available : locators, 2/~
each; wafers, /= each.
Suitable small  2-gang
condensers ; 0605, 15/~
Suitahle matebed paire
jron-cored 463 K.C. LF,
trams., 15/~ pair ; midget
type, 21/ pairs Snitable

46 mmid. trimmers, 1fe -

ose. padder TH md.,
1/9.

T trams,,

MIER RAD

HOVING COIL SPEARENS. Rola 63-or 8in. P.M..
33/~ Plewory win, PO with trans., 28 6. Qoodmans Biim,
.M. 910 trao., 30/~ Midget, standatd or PP, irans, ior xny
:jbf‘ve, 10/6. Super quiity giant Match-maker-ont put {rans-
Tormers, watek apy tibe single o1 PP, to any veice ¢oi,
iowast, 92,63 13-wait, 80/~ 30-wall, 40.6: Go-watt, 59 6.
CHOEES S8H. 300 olms, 40 nifa., 4181 30W. 460 ohos,
n;) ma., 96; 304 1) w4, ) ohtns, 15'.: 2§ T b':;
ohias, 130 mia. -3 23R, 0 min, 120 s 39.6:
1aTE., 509 mja., 62 chms., " obms-. 3.6
SIOOTHING €O . 12v,23; .
0,88 BT 30w, 36 2mE, 2305..39 1 2 dope”
£6; 4mi, 00 V.. 7€ 848 mf, T80 Y. 8,6 8-L14 3 )
99 v, 3065 16416 mi,, 450 v., 12/8; 16 ., 130 v.. 5
15 mf, 53¢ 'v., /6. o
SEHDng. 2 nin, Systoflex, 21d. vd. :

&d. per eofl or 48 per I, ; sereened ¢
i ditto, 8-pin, B/

ne trane.,

&7

50 mi.,

: re;ein—cered sohler,
PN pIags awl soeket, )
7 Oetal pockeds, 14, : ditr 0, .‘unp“ilt;m
type, 1[:_3‘ Morte bazzers, 1/11.  Valve screens, 1/2,  Knobs,
&d, Pointer kuobs, 1711, Crocodile: clips, 4d, “ Gain * and
;:t;;:e S adi%tdrnpla%es,t'iéd. Fuset, any sive, 58, Fuse
olders, -volt, vibrators, 4-pin, 12/, Crystal picks
£3 185, 94., including tax, wetal pickups,
AMERICAN VALVES.- Ma
prices, inelnding GV8, 6F6, 5 G4, 2516, 75, BK7, §A8
4925, YOb, Y2IKT, 2845, 2506, 42, 8. 1N, 115, 173, 554,
ERAMELLED COPPER WIBRE. 1.Ih. reels. 16 or 18 ¢, 36
4,399 or 24g, 30 20 or28 ., 421 96 o .4
I 881 B4, 5l 2. 658; Re, Ba LT
REACTION CORDENSERS, hakelits dielectrie, o 8
0003, 2115 0003, 3,3 0003 diff,, 83, 2 U, B0
RESISTANCES. 360 x 180 ¥ 60 x 60 Ohms, .5 amp.. 6
:,Xo xfmq 300 x l(ll)’x 180 x 100, 2 amp., 5.8; 40,000
chins tapped cvery 5,000 ohms, 10 %, 5% 1 w,, res,
each; 1 w., 84, each. . 9 B & S 5y (%
YOLUME CONTROLS, any value, 3/9:
ELECTRIC CLOTHES PRESSING IR/
Weicht 51w, 38,6,

pes in stock at contwled |

2

with switeh, /8. -
ONS, pre-war 4u

el g - -
Send for details of other acces- ALL POST ORDERS TO : JUBILEE WORKS, 167, LOWER
sories available. All iries T - LONDON, E5. (Amherst 4723.)
must be aec:mwd by a 2id. CALLERS TO: Jubilee Werks, or 169, Flest Street, E.C.4, (Central 2933)

CLAPTON ROAD,

&P e
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COMMENTS OF THE MONTH

Editor Ga.camm

BY THE EDITOR

Shops to Reopen

R, OLIVER LYTTELTON, President of the
Board of Trade, recently announced that
licences to reopen closed retail businesses

are now being granted to any ex-trader, whether he
was or was not.in the forces, whose name is in the
Register of Withdrawing Traders or is eligible for
inclusion in it.

He made the ;mportant announcemeht, also, that -

ex-traders who wished to open in a district other

than that in which their original business was,

located, or even who wished to start some business
other than that in which they were formerly engaged,
will be permitted to do so, provided this -will not
be inimical to the interests of others who are on the
register. }

He did not state who was to decide this latter
point, but presumably the Local Price Regulation
Committee will do so. If this is indeed the case we
wish to register a protest against it. In our view,
Local Price Regulation Committees have not func-
tioned fairly or satisfactorily. Many of those who
serve on these committees are themselves retailers
and have during the war raised selfish opposition
under the pretext that they were protecting local
trade. These committees have been virtually
granted local monopolies by the Board of Trade
and we should like to see their terms of reference
considerably overhauled or the committees them-
-selves abolished in favour of =

and trade associations for manufacturers. Either can
agree to increase their prices which are always
passed on plus a percentage to the consumer. He
is without any protecting organisation, except the
Government, which must be watchful to see that
it does not créate the very evils it wants to destroy.

Licences

LICENCES will be granted as hitherto to war
disabled persons who were not formerly
traders and also to persons who acquire the goodwill
of an existing business or who remove to other
premises in the same shopping area, with the im-
portant proviso that there must not be a change
in the size and character of the business. Further
licences will not be granted on the ground of essential
public need, although sympathetic consideration
will be given in those cases where personal hardship
would result from a refusal to grant such licence.
As the 1939 level seems to be the datum upon
which the Government is basing its rehabilitation
plans, and this datum is deciding its policy in relation
to the granting of licences, it should be poirited out
that in 1939 there were many districts which were
notoriously badly served from the point of view of
radio servicing, and the inevitable shift of population
during the war to new districts, a high percentage of
which population will remain, has rendered the 1939
N basis net only obsolete, but

some independent tribunal, able
fairly to assess the value of

unfair. ~We suggest that the

opposition to a new business.

It is, of course, vitally im-
portant to protect the interests
of those who are still in the
forces or who are engaged on
war work to which they have
been directed, and it would be
grossly unfair to allow a new
trader to start up in opposition
before the original trader in a
particular locality has had a
chance to get going again. We
must, however, be careful to see
that we do not destroy the only
safeguard against exploitation
which the public possesses—
namely, fair competition.

The feeling of the country is
against cartels and monopolies,
yet those loudest in voicing their
opposition are those who almost.
in the same breath demand a
igcal monopoly for themselves,

e consumer always pays.
There are unions for workpeople

Ediforial and Advertisement Offices :
# Practical Wireless,” George Newnes, Lid.,
Tower House. Southampton Street, Strand,

W.C2, ‘Phone: Temple Bar 4363.

Telegrams : Newnes, Rand, London.
Registered at the &.P.0. for transmission by

Canadian Magarine Post.

The Editor will be pleased {o consider
articles of a practical natuve suitable for
publication in PRACTICAL WIRELESs. Such
articles should be written on one side of the
paper only, and shorld contaia the name and
address of the sender. Whilst the Edtior does
not hold himself responsible for maruseripts,
every effort will be made fo veturn them if &
stamped and addressed envelope is enclosed.
ANl ecorrespondence intended for ithe Editor
should be addressed : The Editor, PRACTICAT
‘WIRELESS, George Neunes, Ltd., Tower House,
Southampion Street, Strand, W.0.2.

Qwing to the rupid progress in the design of
svireless apparatus and lo our efforls to keep
our readers in fouch with the latest develop-
menis, we give »o warrenily ihal apparaue
describedy in our columns #s wot the suBject
of letiers patent, N

Copyright in ol drawings, photographs and
articles published_in PRACTICAL WIRELLSS {s
specifieally reserved throughout the countries
signatory lo the Berne Convention and the
V.8.4. Beproduciions or tmitelions of qry
of these are therefore expressly forbidden.
PraoTscaL WIRELERS eneorporates * Amateur
Wireless.”

The fact that goods made of raw materials
dn short supply vwing to war eondilions are
ndvertised in this paper should not be taken
as an Indication fhat they are necessarily
avallabls for export,

whole matter should be reviewed
again when the General Election
is over, Powers which the
Gbovernment arrogated unto itself
for the purposes of fighting the
war should be taken from it now
that the emergency has passed—
unless, of course, the electors
decide at the polls that it prefers
the shackles of control to the
freedom of enterprise.

Export Licence Relaxation
THE list of goods which
require export licences has
been considerably reduced by a
new Order of the Board of Trade
now in force. All the remaining
countries are removed from the

" list of territories to which the

export of all goods is controlled.
Wireless receiving sets and a
large range of electrical products
may now be exported without
licence. The full list cam be
obtained from the Board of
Trade, Millbank, S.W.
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Duich Gratitude to B.B.C. v “Prom.” Season at Albert Hall

IN- a recent broadcast from the Dutch station, ‘ Resur-
gent Netherlands,” i was announced that * in ordet
to shiow the gratitude of the Dutch nation for the splendid
work of the B.B.C., a temporary commitiee has been
formed to offer the B.B.C., as soon as this is possible, a
tribute, a permanent memento, A suitable gift is
thought to be a typical Dutch memorial window.”

The temporary committee, it was added, consists of
Herman Weldehof, of Amsterdam, who took theinitiative,
and Fritz Toch, of Baam. Public subscriptions have
been invited.

Secret Submerged Radio Stations

DETAILS were recently released of the secret Geérman
automatic radio and meteorological stations which
were submerged far outin the Atlantie. These * stations”™
appear to have played an important part during the
last four years of the European war,
The first “station” te be discovered was picked up

During the war i1 Europe, a once Fashionable Paris Hotel played_an. important
part as_the mnerve cenire of all the news from the Western Front, The
iHustration shows a telephoto transmitter, installed in one of the hotel bathreoms,

and being operated by a member of the U.S. Signals Corps.
news photographs were wirelessed to all parts of the world.

off Slyne Head, intact and in working order, and was
férwarded in sections to the Admiralty.

These submerged stations were about 3ooft. long,
and their main features included : Undersea moorings,
gyroscopic comtrol, automatic aerials with short-wave
beam-sending apparatus, and an_electric motor for
raising the aerial mast io take observations at fixed
times,

HE B.B.C. announces that the stst season of
Promenade concerts will be given at the Albert
Hall from July 21st to September 15th inclusive. The
orchestrds will be the London Symphony Orchestra and
the B.B.C, Symphony Orchestra, Mr.” Basil Cameron
and Sir Adrion Boult will be joint chief conductors, and
the associate conductor will be Mr. Constant Lambert.

Channel Islanders Listened on ‘Crystal Sets
THROL‘GHOUT the years of the German occupation
the voice of the B.B.C. kept the Britishers in the
Channel Islands in touchjwith home, and gave them the
courage to wait on quietly for the liberation which came
to them last May. Almost every famnily daily heard the
news from London and listened regularly on the Home
Service and overseas wavelengths,
No wonder the word “crystal” is a magic word
there, Torin June, 1942, the Germans banned all radio
sets and ordered that every one must be surrendered.
Most of them were seized. Houses were searched regulariy,
and the people were told that to
possess a radio or to listen in to
the B.B.C. would mean death or
imprisonment,

,For a few days the islanders
were without news. And then to
the rescue of all came Mr. Louis
Roche, of St. Helier, an elec-
trician, He taught the islanders
all about crystal sets. Not the
crystal sets you knew in the
carly days of the B.B.C.; they
were far too big and bulky when
Germans were always outside
the door and might walk in at
any minute of the day or night.

The: “Broken Clock”

Receiver
HE Lonis Roche crystal. sets
were in hundreds of shapes
and sizes and disguises, On the
mantelpicece in the home of 3r.
B. Davies, of St. Helier, was a
red alarm ¢lock that was in-
variably wrong. ‘ The clock is
broken,” he always told the
Germans when they asked about
it.. Actually it was a two-valve
receiving set. By attaching wires .
to “the two winding screws,
twiddling the screw which moves
the hands, and listening through
a small headphone from a tele-
phone recciver, he received faint
but clear the voice of Londen.
Another two-valve set was built
inside o two-inch tin, But most
of the homes contented them-
selves with simply-made crystal
sets. Some were built fn match-
boxes. The smallest of all was an intricate job inside
a gramophone needle box.

Louis Roche charged a small price for each set he
made, but wanted no profits. He spent all his spare time
and leisure making them, or showing his fcllow islanders
how to make them. Once he was cauglft and spent
scveral months in jail, but when he came out he set off
at onece to make hundreds of calls round the island to

From this room
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repair faulty crystals. The German Command -were
given almost daily a clue which might have led them
to the secret of how' the Channel Islanders
breaking their radio ban, but they never realised it.
Every day there were complaints of ear-pieces being
missed from telephones. These were the ear-pieces
which, after a minor adjustment, were attached to the
crystal sets, so that every islander could daily listen in
and hear “ This is London Calling.”

: “The Voice of Norway”
T E Norwegian poet and patriot, Nordhal Grieg,

_. did much by word and deed to inspire his fellow-
countrymen with a true love for their homeland and a
belief in the ultimate triumph over the German invader.
Many of the Norwegian fishermen and farmers have
his poems by heart. ‘

“ All that is mine, demand,” he wrote in allegiance
to his country during the days of peace, and when war
broke out he accepted the challenge and shared fiercely
in the fight for {freedom. He saw military servicesduring
hostilities in Norway and played an important part in
the safe removal of the Norwegian gold reserves to this
country, ‘He later took part in the hazards of war by
sea and air, and died in December, 1943, while taking
part in an operational flight over Berlin.

To Nordhal Grieg such occasions as May 17th,
Norwegian Independence Day, were always oppot-
tunities for reaffirming his faith in the land he loved
so well. .

This vear on that date a special programme, “ The
Voice of Norway,” about his life and his work, written
and produced by Louis MacNeice, was broadcast in the
Home Service. It included Norwegian music and
translations of some of Grieg’s poems by G. M. Gathorne-
Hardy. o

German Tribute to Radiolocation

T is interesting to note that the Admiralty employs
about 3,000 scientists in its various deparfimentis and
laboratories, and has recently embodied them into the
newly formed Royal Naval Scientific Service. This shows
that the ERoyal Navy is
alive to the importance of
maintaining research in

peace and war.

Early in 1944, Admiral
Doenitz gave a talk to
German Naval Officers in
which he said :

At the end of last year
and the beginning of this,
one development became
very obvious which, long
ago, even in peacetime, had
been feared, that the
enemy might .deprive the
U-boat of its essential
feature—the element of
surprise—by means of
radiolocation,  With these
methods he” has conquered
the U-boat menace.

“The scientists® who
created radiolocation have
been called the saviours of
their country. So, it was
not superior strategy or
tactics that gave him
success in the U-boat war,
but superiority in scientific
research, - .

“ Germany made the great
mistake of calling up her
scientists into the armed
forces instead of letting them
continue their researches,
and it was not until eight
months later that fhe

people,

Were-.

The Du Mont Television Laboratories,
Persons Bureau, are conducting televised broadcasts as an @id in the tracing of missing

Reichswehr ordered the release and exemption of
scientists from military service.”

Britain did not make the same mistake, Her scientists
were employed to the best advantage on research work
both in and out of the Services.

“Radio Dick” Service

AMONG the most interesting souvenirs in the B.B.C.

war; . archives are some hundred or so specimen
copies of Servige * Radio Dick ” news-sheets. Some,
elaborately set out cyclo-style productions of several
pages, complete with cross-headings, maps and ilius-
trations, showing the hand of the experienced journalist,
others, neatly typewritten single page sheets; others
again, hand-written, or block-printed pieces of paper of
telegraphic brevity, :

* Radio Dick " is the nickname given by the Forces
to the men who take down the special News Bulletins
broadcast by the B.B.C. at dictation speed for the
Services overseas.

It has been a matter of surprise to many who have
visited the fighting contingents, whether on the battle-
fronts or at isolated ocutposts, that these news-sheets
have always been a focal point of urgent intcrcst to
the Forces. As a fresh sheet appears, men in twos and
threes will run to read, mutter the contents and race off
to pass it on.

Appreciation from the Forces

THE B.B.C. started this bulletin on January 23rd,

1944, in response to a widespread wish for news
read at a slow speed which could be written down by
hand at the receiving end and passcd on. The bulletin
soon ‘won great appreciation, and on September sth,
1944, it was increased in length from 15 to ‘20
minuntes,

The bulletin is introduccd with the words : * This is
London calling Forces everywhere and especially the
Tiditors of Forces’ papers and ships’ papers.”” . It-gives
brief, latest news headlines, read at normal speed, and
is folc%owed by news of the past 24 hours read at dictation.
speed.

of New York, in conjunction with the Missing

2 Our illustration shows the engineers at the transmitting board with its many
dials and screens from which the final control of density and ight is made prior to and

“during the broadcass.
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A Directional Three

Self-contained and Portable. By F. G. RAYER

HIS receiver has a rotating irame
aerial fixed to the chassis and
can thus be used anywhere, as

no aerial or earth are necded, although
the main advantage does not lie in
this. Rather dacs it consist in taking
advantage of the directional propertles
of the frame—not necessarily to bring
up any particular station to full
strength by setting it in line with
the transmltter but by rcmoving
interfering slanals by setting it with
its axis to the pomt Where they
eriginate. The frame is not of very large
dmmeter but gives a good pick-up, as
it is in free space and not adjacent
to batteries, etc.,, as in a normal
portable. e

Standard Circuit
‘The circuit (Fig. 1) is quite atandard :
an H.F. stage being followed by
detector with zeactlon and one L.F.
stage. Tumecd anode coupling is used .
for maximum gain, and also a trans-
former codpled tetrode or, pentode to
give .good L. I*1 amphﬁcatl}on This
exnblea a small ‘MC speaker, which g
will fit upon the chassis in the space The Completed Receiver. .
shown to the right of the tuning controls, to be operated to be received free irom interference. For long-distance
satisfactorily. =~ VM volume contrel is used, which, reception phones can be used if desired.
combined w1th the judicious use of reaction and the The receiver-is constructed upon a metal chassis, and
directional properties of the aerial, enables most stations the layout will be seen in Fig. 2. All parts relating to

9 ~ P
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Fig. 2—Top of chassis_ layout.

-the detector stage are below chassis, and the coil does
not pecd screening to prevent interaction with the frame.
A manufacturer’s surplus chassis was used, the top being
covered with a sheet of zinc. This was for appearance’s
sakc only and can be omitted, or even a sheet of card-
board may be uscd to cover the unwanted holes.

The frame turns upon a length of }in. diameter rod,
fixed upright from the chassis by screwed rods and
dismantled shaft-couplers. The rod is Braced to the top
of the gang condenser to make it quitc firm. The earth
return to the frame is taken through this rod, and the
grid connection by means of 4 length of flexible wire.
The latter is screened to prevent stray pick-up, as is
the lead from the gang condenser to .the grid of the
H.F. valve {see Fig. 2). The trimmer and tuning
condenser are earthed through the chassis, and the
latter fitted with a reduction drive and scale.

Leads to the speaker are taken from the upright
.00z mfd. condenser mountcd by the detector valve
to the right of the chassis. ’ . :

Layout of Components .

Most of the components are underneath, and Fig. 3
shows the locatton of these, If the potentiometer is of
the type which has the spindle connected internally to
the slider, then it will be necessary to insulate the
component with fibre washers from the chassis, Failure
to attend to this will make the VM control inoperative.

There is not.much wiring, but it should be run as .
shown to prevent instability, especially in the IH.F,
stage. The grid and anode leads of the H.F. valve are |
screened, as shown in Figs. 2 and 3, the outside brading
being connected to the chassis.

Both the H.F.C. and coil are mounted on the front
runner of the chassis, well apart. The L.F. transformer
is upon the back runner. Lengths of flex are used for
battery comnections, these all going through a rubber
gromme! in the -one side runncr and being twisted
together. The frame aerial.
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Lross

. Frame
Tuning o o 70 ROTatE
Congdenser On Rod

Bracing

Free

Frame Aerial 3

The location and dimensions of the frame aerial will
be seen in Fig. 4. Each of the six pieces comprising it
are 6in. long and zin. wide. Thin plywood is used, it
being secured at the corpers by an overlapping angle
piece of thick cardboard. When adjusted to the proper
shape, a cross brace of thin string is taken from each

‘corner, All.these are bound tlogether in the centre;

as a result the frame will be quite solid and cannot
collapse or:get out of shape, while being light and easy
to make.

The bottom strip of the six is slightly wider. in the
centre,” and this permits it being secured by.two short
screwed rods or bolts to a large dial of the‘old-fashioned
type, the winding on the frame passing between the
rods. The centre of the dial is fitted with a bush which
will turn freely, but withont wobble, on *the upright
rod secured to the chassis. - Examination of the illustra-
tions will make the gencral arrangement. clear.

The frame winding consists of 55 feet of 24 D.C.C. wire,
each turn being spaced slightly from-its neighbour.
One end of the winding is taken to one of the screwed -
rods which contacts‘the metal rod, and the other to the
H.F. section of the tuning condenser. The wire should
be wound on evenly, and as tightly as possible.

The tuning coil is also heme-wound. A 1}in. diameter
former is used. The grid winding is go turns of 32
enamelled wire, close wound. Approximately }in.
ffom the boitom end of this winding is thé zeaction
winding of 55 turns of similar wire pile wound. Connee-
tions will be seen in Fig. 3. The coil is secured to the
front runner by a long screwed rod and cross piece as,
shown. .

Ganging .

It will be realised that the circuits must gang. pro-
perly, and if there is any doubt about the gauges -of
wire, ete., ised an experinental test should be made to

Sr “’”\ me 0003 Mrd
M P G.8. 45 : o
= £ 7 M
A o) SG. Void
Bz \J 3/ 5 g
o ) ALE
Conds” ~ " > }
'[ 2 Meg 03 To H.F. :
V4 Varve Ceo To Tuning
LI+ Condenser
(3 HT+60=-8 7 Mrd
P . . o L .
S G <0003 Mfd i
~/ ’ > #.C., To Tuning
.05 Condenser
Mrd -
- 500000 Coit -
vl -~ ; {See Text)
35 : MG o
AR - Reaction
g‘g HafiEs ﬂ Condenser,
Q0 . sy, )
Q.
Y F T

Fig. 3.—Sub-chassis wiring.

Grommet For' dattery Leads
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get the circuits in tune, The trimiger connected to the
frame is of rather large capacity, and should not need
much adjustment throughout the tuning range. Two
separate tuning condensers were employed in place of
the gang condenser and trimmer originally. This
removed any ganging difficulties, but it was found later
possibic to use a twin condenser instead. .
Stray capacities in the screened wires, and other
things, will effect the tuned circuits, but it should be
possible to adjust the trimmer {o a definite peak for best
results throughout the tuning range. If this is not
possible, a temporary trimmer can be connected to each
section of the gang condenser in turn to see which is

tuning to the lower wavelength, and turns removed-

from the frame or coil as necessary to bring the circuits
in line. If additional capacity alross the detector
circuit gives the desired effect it will be necessary to-
remove turns from the frame, ard vide versa.

An ample H.T. voltage is recommended, and the battery
can be fitted in the cabinet below the chassis. The
frame+is rotated as necessary, remembering that when
itisin line with the transmitter pick-up is at a maximum,

and when its axis is in line, at a minimum. If the
leads and gang-condenscr are scrcened, pick-up at the
minimum position for any station will be practically
zero, which is just the effect desired.

LIST OF COMPONENTS

Two 4-pin and one 5-pin chassis valve-holders.
Two .0003 mfd. mica fixed condensers.
.002, .05, and 2 1 mfd. paper condensers.
2-gang ,0005 tuning condenser,
" 0001 mfd. panel-mounting trimmer.
.0003 mfd. reaction condenser.
30,000, 50,000 ohm, and 1 and 2 megohm resistors,
.5 megohm potentiometer with switch.
Parafeed transformer, about 1 : 4 ratio.
Small high frequency choke.
Metal chassis.
Reduction drive and scale.
“Wite for frame and coil ; knobs, etc. .
Valves: Mullard PMI12H, Ever-Ready K30C, Mullard
- PMZ22A, or similar types.

Two-way Communication Switchboard

By N.

HIS simply constructed switchboard allows you to
relay radio programmes, operate " a two-way
cornmunication system or listen in_to any room

in vour house.
gramophone pick-up and extension speaker terminals,
together with a few cheap speakers. suitable for the
set, a microphone or sensitive headphoue, some double
poic double throw switches and a tumbler switch are
required. The speakers are fitted in various rooms as

7o External L.5.
Terminafs on -
~Rece/'l‘ver

«o . | MICROPHONE -
@\W D@ OO @
g 377

_ ¥ ¥
To Gremo. BU
Terminals on
Receiver

B
¥
Mrike Switeh

To Vsrjous

FRONT Exrernal Speakers

Only an ordinary radio receiver with’

D. FORD

speaker, as#he external speakers will act as mikes when
spoken into.

To ®tonduct two-way conversation, you only have to
operate the room speaker switch, from Radio position
when vou speak, to Microphone position when the
room occupant speaks. Also specch from onc room can
be heard in the other rooms on the speaker system by
manipulation of the switchboard. o
"~ 'Y6u can also listen into any room by putting receiver

To Externsf LS.

:'_‘,ermina/s on
ecefver
—

Y

O

DRPDT SW  DRDT SW DPDT SW.
O O ST O

Switch QO
¥ ¥

¥ ¥ v v
] Van‘ou&///’/

Exrernal Speakers o Gramo AU
Terminals oo
Recefver

BACK -

The :board is shown wired for three external speakers, but any number can be fitted, an extra D.P.D.T. -swi
wn parallel with. the rest, having to be added for each L.S. A sensitive he;riiphm’ze may be used in plsawczewf:f
e S " the microphone, if desired.

desired and the microphone or headphone is mounted
on the $witchboard as shown. Cheap insulated bell wire
can be used for the installation, which is wired as in
the1 _diagram, the switchbodrd beidg fixed closc by the
radio. .

To #elay radio -programmes to any pdrticular room,
put the switeh for that room up to Radio position. To
speak to any roomi; switch the receiver control to
Gramophone, put the switch for the desired room to
Radio position, switch the microphone in circuit and
speak into it. To reccive reply, swiich the room speaker
to Microphone position and listen on the radio receiver

control to Gramophone, switching the microphone out

.and putting the desired room spcaker switch to Micro-

phone positioni, when sounds from that room, provided
they are sufficiently loud, will be heard on-the radio-
réceiver speaker or may be relayed to other rooms as
desited.’ " This is useful for Iocating the whereabouts’
of toisy children, playful dogs, snorers, ctc.

flhls system is not confined to one house, as it may
be ruft for short distances to friends’ houses, workshops
of sheds, but the outdoor wiring must be good. It is
advisablec not to use more than two cxternal speakers
-on the output side of the receiver ai the samé time.
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An Electric Guitarette

A Novel Musical Instrument to Construci
By “EXPERIMENTALIST”

1S instrument is played like a Hawajian guitar and

sounds like one, but unlike such siz-stringed-

instruments, it only boasts a single steel string,
hence its unusual, if not api, name. . )

A test model, designed and built by the writer, gave
surprisingly good results. Theoretically, it was realised
that by using an earphone as a reproducer unit the
model would, or must, work, since-—as we have seen in
previous articles—an earphone piece has been made to
serve as a reproducer for a pick-up, 'oud-speaker, etc.

teel
String

Fig. y.~—Shortened top and side view of instriment and
’ handle.

The vibration of a tuned, steel string, supported upon
the tip of a short metal post fixed to the special shaped
3/32in. thick mild steel diaphragn shown in these pages
recently is more than sufficient fo cause the instrument
to work, and so it proved. Reproduction has to be
heard to be belicved ; the familiar wailing notes come
through the amplifier (any radio receiver having pick-up
terminals or sockets) as clear as a bell, and, best of all,
one does not need to be an experienced musician,
especially a guitarist.

he smooth-playing * comb ” used was the back of a
penknife ; the *“ plectrunl” was the forefinger of the
right hand, and the amplifier a-straight two-valve set
the writer employs for his many experiments. You
will, with such primitive accessorics, get as much of a
“kick ” out of the Guitarette as a proper, expensive,
model, .

There is no harmony, of course, because there are ng
other strings for tuning in unison. The effect obtained
is reminjscent of the sound obtained from a one-stringed
fiddle, only the notes are louder, sharper and of longer
duration. The notes can be prolonged if a celluloid
plectrum is used and the fremolo (shake) put on the siring
as-in mandolin playing.

The Handle

The handle piece, detailed at Fig. 1, is cut to size and”’
shape from (preferably) fin. thick American whitewood,
However, a cheap soft wood such as deal serves the
purpose, or, in fact, any wood of.a soft nature, ecasily cut
with a fretsaw handirame fitted with a coarse toy-
making blade.

The handle requires a piece of wood 26in. long by
1%in. wide. A reecess is cut for the earphone casing, as
shown, The bottom side is checked zin. long by }in.
deep for the knee piece, the latter {see Fig. 2) being
checked to make a groove allowing both parts to half-lap
suitably together. i

When cutting the handle to shape, note that the
head end (for the string peg) is }in. narrower in width,
The neck shape, when cut, is rounded at the underside
with a spokeshave and rasp, then filed and glasspapered
smooth. This is done more for appearance, since the
instrument is laid ~across the knees, not held in the
left hand, which is the case with most stringed instru-
ments, . ’
© A {in., square noteh, for the bone nut piece, is cut
across the fingerboard surface, 33im from the head end,
then the latter cut to slope dnd planed ncatly. Bore
a 3/16in. hole for the peg about rin. inwards from the
head end; the hole is bored at right-angles with the
head slope, as seen by the side view.

The nut piece, which is fitted and glued in position
at this juncture measures {in. long by }in. wide by }in,
thick, It inay be cut from bone or any white composi-
tion, such as a piece of comb, for example. A light
groove is' cut or filed in the centre, at the top edge, to
keep the string in place. . g

2'8y £ Deep
Groove

Fig. 2—Shape and sizes of collar pieces and knee piece,
with constructional detail,
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Earphone Collar Pieces

Two “ collar ”” pieces, to grip the base of the earphone
casing, are prepared by marking out the shapes shown
at Fig. 2, doing so on %in."thick weod. Keep the shapes
#in, apart, as this is the distance they will be apart when
attached to the sides of the handle piece. The central,
circular aperture is scribed according to the diameter
of the earphone used. ’

Having cut the collaring pieces to shape, true up the-
side edges with a plane or by rubbing on a sheet of
mediuni  glasspaper thumb-tacked to a flat board.
Alternatively, the collaring. could be marked out along
the planed edlges of a piece of wood, thus avoiding the
need for truing with a plane. . .

The collar pieces are affixed to the handle by means
of 2%in, length of B.A. threaded brass rod about in.
thick. In fespéct to the latter, the writer made use of
old coil rods. Suitable holes for the entry of the rods
are made with a 5/32in. drill at the ends of the collar
pieces, about 1in. inwards. Similar holes, to correspond,
arc made in the handle,

The Assembly

Glue and screw the knee picce to the handle, then
attach the collar pieces; the nuts on the fixing rods
should be based with 3in. or 3in. diameter brass washers.
A %in. by 6 mooring screw, for the string, is driven into
the handie pigce in the position shown by the enlarged
side view at Fig. 3.

The peg used by the writer was a ukulele type, but
a suitable onc can be made from }in. wood, as shown.
The finger grip may be left flat or made convex or
concave by filing, as preferred. ‘A very fine hole should
be bored for the string near the {ip.

Try the earphone in position: The casing should be

a neat, tight fit. If a bit stack, a few shavings can be
removed from the sides of the collar pieces or a short
piece of insulation could be. pressed around the base of
the casing. By adjusting the tightness of the rod nuts,
the writer could ease or tighten his reproducer unit.
Slackness must be avoided, if possible, as it is apt to
“deaden ”’ some of the necessary vibration set up by
the manipulated string.

i

bl
do

e
—Q

o +
Fig. 3.~—Enlarged t’z,’etail,of body, showing how earphone
fits in its recess, with details of diaphragm and wooden
peg.
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Fig, 4.——A back view and diagram showing how finger-
board is marked to give the usual “fret™ positions.

A Special Diaphragm )

Readers who have ‘ma'de the 3/3zin. thick diaphragm
shown-—greatly exaggerated in comparison with the
other enlarged views at Fig. g—need to file the three
‘“arm ” shapes to half thickness. A }in. hole is drilled
«in the centre and countersunk on the reverse side for a
%in. long by 4in. thick bolt having a flat head. -

‘A tiny nick {for the string) is made across the end of
the bolt which is-then inserted in the diaphragm by
means of a suitable washer and nut.” “The bolt head
needs to be filed flush with the surface of the diaphragm,
should it project ‘a trifle, or else the hole ¢ountersunk a
little more. . .

An alternative diaphragm, cut from 1/x6in. thick
sheet iron or mild steel, is detailed. The shape is one
easily cut with a hacksaw. If can, if necessary, be made
more sensitive by filing the ““ arms * a trifle {hinner.,

The Steel String Used
"~ The writer used a plainsteel znd (A) mandolin string,
It is “ hooked ” over the mooring screw and brought
over the diaphragm post and nut to the peg, it being
threaded through’ this and turned in an anti-clockwise
direction to tighten it. Owing to the exceptional léngth
in comparison with the fingerboard of a mandolin, the
sfring is best tuned to middle C on a piano or organ.
Owing to the difficulty of obtaining steel strings for
musical instruments in most districts, the strands of
steel wire found in bicycle brake cables can be used as
a temporary substitute. Such strands are finer and not
so smooth as a proper “ A ” mandolin string, naturally,
They are more like ** E 7 mandolin strings, and as these
may be used, too, such is better than nothing.

The Keyboard Fret Positions :

Actual frets need not be fixed upon the fingerboard,
which the writer has marked out as a piano keyboard.
Only the fret positions need be marked, such positions
being indicated at Fig. 4.

Along one edge the sharp and flat “ key ™ positions
are made, the natural key positions being marked along
the opposite edge. Consequently, looking down on the
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instrument upon one’s knees, a
piano keyboard can be made out.

The natural notes are C (the
“open” string note), D, E, F,
G, A, B, C. That is .one octave,
and as there are two octaves,
complete with sharps and flals,
quite a useful range of melodies
are -possible. * :

By the way, always begin your
tunes approxi-
mately in the
middle of the
fingerboard, This
ensures a geood
compass of high
and low notes
and keeps the
melody going at

Fig. 5.—General view of the completed instrument,

an even rate, without sudden ‘‘jumps” to notes of
a higher octave.

Final Hints

When using the steel comb or penknife, press on the
string with it gently, but firmly. Pluck the string with
the forefinger of the right hand for each note wanted.
When a note is a breve or semni-breve (lasting for four
beats to a bar in the first case, and two beats in the
latter case), keep- gliding the comb quickly from side
to side to produce the proper sustained, wailing effect.
You will find that you can glide up to certain notes
with €ase. )

If, under test, reproduction is weak, the diaphragm is

likely too far distant from the earphone pole picces, or
vice versa, in which case packing with 2in. rings of
blotting paper is necessary. Volume can be controlled
by adjusting the earphone cover itself. The tightness,
or slackness, of the cover on the diaphragm also affects
reproduction, either making it bad or improving it.

The writer had to “ pack” his diaphragm between
two rings of blotting paper. The surface ring (on which
the cover screws) helped to cut out a slight harshmess.
Incidentally, it is rather odd to sit in one room and hear
yourself playing loudly into another room.

A good long piece of twin flex is wanted, of course.
For ordinary purposes, an 8ft. length should suffice,
As a finish, the writer painted his model with ebony
polish and marked the fingerboard fret positions with
white paint.

Fig. 6.~—Sketch showing how the instrument is held and
’ played.

ITEMS OF

SOME listeners are rather anxious to know what their
receiver consumes from the mains, and in an
endeavour to work out the cost attempt to calculate the
total load and transpose this into terms of watts. This
is not usually possible, owing to the effect of the
transformer in the case of A.C. although on D.C.
supplies a more or less correct answer would be obtained.
It should be remembered that an ammeter may be
included in series with the mains lead and the load
worked out from ‘the reading given, or alternatively
one of the special watt-meters may be joined to the
mains inpui circuit. These were normally obtainable
with two pins and two sockets so that they may be
plugged into the mains socket and the receiver plug
then inserted into the meter. A direct reading is given
in watts for various. mains voltages.
’ * *

A Wiring Point
IN some receivers it is found that two or more wires

need to be joined to a common point and difficulty
is sometimes experienced owing to the fact that when

INTEREST

the second wire is being connected the first beconies
unsoldered. The simplest way of overcoming this
difficulty is to twist the two wires together after tinning,
but as this usually results in a clumsy and unsightly
joint, a better plan is to use one of the special double-
ended soldering tags and make certain that the iron is
not so hot that the first joint is unsweated.”

& * *

Anti-microphonic Valveholders

SOME years ago special vibrating valveholders were

supplied in an endeavour to overcome microphony,’
and a case was recently investigated where excessive
microphony was experienced in a receiver. The
constructor had made a valveholder incorporating what
he called * anti-microphonic” principles, but as he had
a defective valve in which the electrodes were loose,
the vibration from his speaker was setting this valve
into violent miovement on the rubber suspensions
incorporated in the holder and accentuating the trouble.
Although the valve should have been replaced, a rigid
holder did not give nearly as much trouble.
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Constructing a Ribbon Microphone

An Easily-constructed Instrument

ANY people, on seeing the interior of a ribbon
M microphone for the first time, express great
surprise at the utter simplicity of its construction

and frequently remark that it should be fairly casy to
make one at home. That is perfectly true, but there are
quite a number of very important pdints to which
attentior: should be paid if a‘wide and level frequency

- _End _Clamp
— g | | Pore Fleces
gt

E! Electrical "‘//

ﬁ% . Output Ribbon
Matchin NEnd
Transfofmer Cramp
Paermanent

Magnet

- Fig. 1.—General wie.w‘of the essential working parts of a
ribbon microphone.

response is wanted.. It is thé purpose of this article to
enumerate these points-and to suggest how to make a
ribbon microphone with a fairly level frequency response
from 30 ¢fs. to 9;000 cfs. It is perhaps well to point
ont at this stage, before the theory or construction are
discussed, that this type of microphone gives a very low
output indeed. It hence requires a high gain amplifier
to follow it, before sufficient power-is available to
operate. a_quality amplifier or the A.F. section of a
receivers It is not the author’s intention to give dimen-
sioned sketches of all the parts from which the micro-
phone should be made : much of that work will be left
to the interested reader, although someé verv critical
tlimensions will be given by the author. If due attention
is paid to all the points made in the article the constructor
-can be assured of success.’ .
- There are quite a.number. of types of ribbon microphoene
but the type to be described here operates on what is
known as the “ velocity ** principle. In the U.S.A. such
microphones as this are known as ** velocity 7 types.
The essential parts of the
microphone are shown in
Fig. 1 which is purely dia-
grammatic. The microphone
consists cssentially of a very
thin conducting ribbon, which
.acts as the diaphragm, sus-
gerided‘in the magnetic field
ctween two pole pieces
attached to a permanent mag-
net. ‘The ribbon vibrates in

Fig. 2.~The frequency
range of a ribben micro-
phone _depends on the

distance ““d”

_pole pieces.

sympathy with the sound waves striking it and, in doing
so, cuts the magnetic ficld and so generates an
alternating E.M.F. across its ends, this constituting fhe
output of the microphone. The mechanism of operation
is, in actual fact, a little more complicated than is
suggested in this explanation. Briefly, the theory is as
follows. Since the ribbon is open to the atmosphere at
the front and the back it moves as the consequence of
the difference in air pressures. This difference in air
pressurc can be evaluated as shown in_Fig. 2, which
shows a plan view of the microphone. In this *d ™ is
intended to represent the shortest distance between
the front-and back of the ribbon measured around the
The pressire difference which moves the
ribbon is-exactly the same as that betwecen any ttvo
points in the path of a sound wave which are separated
by a distance *“d* as shown in Tig. 3, in which a
sinuscidal sound wave is drawn. Clearly, if we keep
“d” constant and increase 2, the wavelength of the
sound wave, the pressure difference and hence the
voltage output will decrease. Conversely, if 2 is de-
creased, the pressurc difference will increase (and so

At this

wavelength there will be maximum oytput and then the
pressurc difference will fall. Beginning with a very fong
wavelength, then, the output thus increases steadily

will the microphone output) L_\’ntil “d" o= 2

as the wavelength is decreased until *d ” = g- Otherwise

expressed, the output increases steadily with increasc

Pressure Ditference
Causing Ribbon

L
Oistance

i

Pressure
e e o et s s s e o e
i
I

[ SO
i
Fig. s.—lIllustrating pripciple of * Velocity >

|

operation, -

in frequency until we reach the frequency for whick
A

“d4” = 7. Suppose we want an upper frequency limit.

of 9,000 ¢fs. For this frequency ‘

velocity . I,x00 ¥ 12 13,200 S
{requency 9,000 = G000 - Tm
approximately so that we must make “d” = .73in.

to'give an upper frequency limit of 9,000 cfs. That is
the first important point : the distance around the pole
pieces must not exceed Zin. If a response up to 4,500 cfs.
1s considered adequate then this distance can be doubled.

Constant Quiput . .
We have seen that the output rises with increase of
frequency *as a consequence of the velocity principle,
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It is done by arranging that the ribbon itself resonates
at a very low frequency, preferably about 2o c¢js., so
giving what is termed “ mass control ”’ over the audible
frequency range. The resonant frequency of the ribbon
depends on its weight and on its elasticity and by
suitably choosing both the desired low resonant frequency
can be obtained. This is important point number two:
a very low mechanical resonant frequency. Provided
these two essential points are attendcd to, there should
be no difficulty in securing the desired frequency range.

Let us now turn to the actual assembly of the micro-
phone. Possibly the most difficult part to get will be
the horse-shoe shaped permanent magnet. Since the
output of this type of microphone is very low and
depends on the strength of the magnet it 13 advisable
to get the strongest one possible, preferably one of
Alnico or Ticonal or some other highly magnetic alloy.

Fig. 4.—Suggested construction of microphone. Essential
dimensions are given.

No dimensions . are given in Fig. 4 for the mdgnet;
it is best to use whatever size can be proc#red. - The
important point is to sce that the pole pieces, which
inust be of soft iron, are of correct dimensions. It is not
possible, therefore, to deviate very much from the
dimensions of the pole pieces suggested in Fig, 4. These
are of square cross-section, each side being 3/16in. long,
and are secured to the magnet by screws as shown.
The side pieces are not purely for mechanical strength ;
they also serve to lead the flux to the magnetic gap.

The Ribbon .

The ribbon should be very light and should be a good
conductor. Aluminium or duralumin will therefore be
suitable material and it should be about .oootins.
thick or even thinner, zins. long and }in. wide. The
aluminium foil used in some fixed tubular condensers is
suitable. Toil as thin as this has a tendency to cusl
at the edges and to prevent this it is customary to
corrugate the ribbon horizentally as shown in Fig. 4.
A good way to'do this is to pass the ribbon between
two pinion wheels in mesh (Mecanno ones would probably~
be suitable, provided their teeth are more the}n the
necessary iin. wide). There are one or two points to
watch in mounting the .ribbon in the gap. The end

WIRELESS August, 1945
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Ritbon
g/,faszis Ebonire

Soft jron
Pofe Precés

Fig. 5.—Suggested construction of end clamps.

clamps (a close-up of one is shown in Fig. 5) should
be of non-magnetic material to avoid magnetic short-
circuiting of the gap. Ebonite could be used for example.
Onc method of clamping the ribbon to the ebonite is
clearty shown in Fig. 5. It is simply gripped between
two picces of brass which are screwed tightly together
and to the ebonite. The ebonite end clamps are screwed
to the pole pieces as shown. Readers with some skill
in mechanical engineering may like to make some form
of adjustable tensioning device at the top or bottom of

- the ribbon so that it may be stretched slightly or released

somewhat in order to adjust the résomant frequency
to the required low value. If no variable tensioning
device is provided, then this adjustment will have to be
carried out by slackening off the clamping screws at
one end and moving the
ribbon, slightly up . or
down. The ribbon should
be quite slack so that it
flops slightly when blown
on gently.  Connections
ate needed to each of the
brass ead pieccs for the
electrical output of the
microphone. These leads
arc taken to a matching
transformer, which. may
be located inside the case
of the microphone under-
neath the magnet as
* suggested in Fig. 6. The
purpose of this transforiner
is to step up the impe-
dance of "the instrument
to a suitable value, say
600 ohms, for connection
to a line. The impedance
of the ribbon itself will
be very small, and prac-
tically equal to its D.C.
resistance, usually about
a quarter of an ohm,

Gavze Shiefd lined.
With Fine Materiat

N

Mg t{hi ng 3 : y
Transtormer | . L
: ) Fig. 6.~—Outside appearance

of typical ribbonmicrophone.
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Fig. 7.~Suggested circuit diagram for microphone amplifier.

so that the matching t{ransformer should have

610. o
.25

There seems to be no reason why 2 normal output
transformer of a suitable ratic should not be used hcre
with the small winding (normal secondary) used as
primary provided its response curve is good and that the

primary inductance is adequate to mainfain the bass
response,

a

step-up ratio of 1: 1 : 50 approximately.

Protecting the Ribbon . . .

Some protection is required for the ribbon as it is
so delicate and so easily blown out of the gap and it is
usual to place one or more perforated metal screens
around it lined with thin material such as fine sitlk
georgette, Sometimes as many as thrce such screens

-are used, one inside the other.

-amplifiers.

It is the outcrmost of
these screens which gives the ribbon microphone its
characteristic appearance,

For best results the source of sound should not be
nearer than 18ins. from the microphone, otherwise
accentuation of low frequencies occurs, and one should
also be very careful not to place any sound reflectors
near it otherwise a loss of bass results. The microphone
should not, for example, be used near a wall,

The output power of a ribbon microphone is very small’
~—so small, in fact, that it is below the threshold of hearing
and so it cannot be heard if a pair of ’phones is connected
directly across its output terminals. A circuit for a
suitable microphone amplifier is given in Fig. 7. The
output from this should be several volts and hence
should be adequate for feeding into the pick-up sockets
of most receivers.or for driving most high quality

Brig.-Gen. R. F. Legge )
R1G.-GEN. R. F, LEGGE, C.B.E,, D.S.0,, has becn
appointed to the board of directors of Britannic
Electric Cable & Construction Co., Ltd., Britannic
Electric Cable & Construction Co., Ltd., is a member
of the Philco group of companies. Brig.-Gen. Legge is
also chairman of British Mechanical Productions, Ltd,,
another member of the Philco group.

In addition, Brig.-Gen. Legge has wide electric power
interests and is a director of a number of electrical
power supply companies.

E TN #
Radio Pictures from S.E.A.C. Area
AS part of their plans for the development of tele-
communications in the S.E.A.C. area, Cable and
Wircless, Ltd., are operating a direct photo-telegraph
circuit between London and Colombo, Ceylon.

The circuit is working on an experimental basis and

is not yet open for general Press gr public traffic,
* ® 3

Record Number of Wireless Licences

THE number of wireless receiving licences in force
in Great Britain and Northernj Ireland has now

. reached the record high total of 9,710,830,

In spitd of this, there are still wireless sets in use for-
which licences are not held, thus laying the users open
to the risk of prosecution. During the last 12 months
over 1,000 persons have, in fact, been prosecuted for
this offence. Fines up to £10 bave been inflicted, and,
in several instances, the Court in addition ordered the
confiscation of the offender’s wireless set. .

Owners of sets are asked to renew their licences
promptly and to keeg thez;l hanﬂdy for inspection.

Registered Abbreviated Addresses in Telegrams
ABLE AND WIRELESS, LTD. announce that
‘registered abbreviated addresses may now be used
in both the address and signature of telegrams, except
Empire social telegrams (GLT), to all places in the
British Commonwealth, excluding India and Ceylon,
and to the U.S,A., Puerto Rico, St. Croix and St.
Thomas. .

Also, signatures are no longer essential in telegrams
to these destinations.

‘As the use of registered addresses has been prohibited
for nearly six years, senders are recomumended to
ascertain from their correspondents abroad what
addresses are actually registered before using the
restored facility.,
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An Economy Communications Superhet—2

Constructional Details of an Efficient S.W. Receiver

By P. STEARN
(Concluded from page 316, Fuly issue)

HEN the receiver has been made to function
correctly, it may be advisable to make some
small adjustments to the basic lay-out, before

attempting some of the alterations to be described later.
In all probability the L.F. {ransformers have been con~
nected ‘‘ out of phase,’”” which éncourages the circuits
to oscillate when brought into line. If will be found
on examination of a commercial superhet that the I.F.
coils are both wound in the same direction, and that
the outside wires or * finish > wire invariably goes to
the anode and grid position, the inside wire, or start
of the coil, must likewise be connected to the I.F,
return channel, H.T, chassis or A.V.C.

ISP LET

st

686
ct Cle
S N7 | |
4 YVVVVYVYV ll
RIOS 3
=t <
- SAnN —Pon
cr2 % /3
g - ?
4 vy 4
I : RI3
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= ;
i |
& B
I¥ AE Grig ]
———

Fig, 1.~Modified circuit for the noise Limiter.
The reason for this may readily be understood if it is
remnembered that the transformer is really a hand-pass
filter, with primmary and secondary identical, and both
_tuned to the same frequency. A band-pass filter is,
at its best, either completely screened in two separate
cans, and capacity coupled externally, or else mounted
in the same can and inductively coupled only, without
any capacity existing between the two windings. Be-

cause this is virtually impossible, designers resort to .

winding the coils as described above, for by this method
the effects of the. capaeity existing between the two
coils are balanced out completely, giving almost pure
inductive coupling. By this means a good band-pass
curve may be obtained by means of an oscillograph and
irequency-modulated oscillator, or by heavily damping
the transformers with a resistance when aligning.
Connected in -any other way, a peaky, jagged curve
" would result, impairing the quality seriously.

Anpother point to notice is the way in_ which the
trimmers are connected. It is advisable to wire the H.F.
side of the coil to the underside plate of the trimmer ;
thus the top plate is at a low potential and acls as a
shield. This is important in the oscillator circuit, where

‘the capacity of the screwdriver will cause serious fre-

quency drift on the short waves.

Little has been said about the valves yet, except a
short description of each one. A list -of equivalents is
given, together with some near equivalents. Type 6K8
is very well replaced by 6J8, and this should be sought
out as the first equivalent. Others are shown on the
chart., Type 12B8 is easily replaced by 25B8, although
the heater current is different. The .other alternatives
given will need a small change in the cathode circuits.
All of the triode-pentodes are difficult to obtain, but are
by no means impossible through the normal trade chan-
nels. Most experimenters have one or two to hand.
Type 6B8 is made in fair quantities by a British manu-
facturer, and no trouble should be experienced from this
quarter, or the rectifier and output valves. The magic
eye tuning indicator to be described later is also in good
supply, and may be obtained from some of the postal
services.,

It was stated previously that a fair amount of noise
was amplified by the L.F. stages, and passed on to the
speaker as a bad background hiss. In the following
‘“hotting up *’ deseriptions, the resistor and condenser
numbers refer to those on-the basic circuit diagram.

The Noise Limiter

To deal in part with this unwanted noise, a very
simple modjfication is possible, similar to the silent
tuning devices incorporated in’ many of the earlier
commercial models. In operation, it delays part of the
signal coming from the L.17, stages in exactly the same way
as the A.V.C. voliage is delayed. All background
noises may be tuned out by theextra control, which may
be pre-set if desired. The simple modification is shown
in Tig. 1. R1o, the common cathode bias resistor, now
becomes a potentiometer, and. Rxx, the diode load
resistor, is tapped into the resistance, instead of-being
fixed to the high potential side. The potentiometer
should be of the wire-wound type, and if unobtainable
Rio may remain fixed as before, and the contro! may
consist of a 10,000 chm carbon volume control, with the
outer ends in parallel'with Rxo. The slider is then con-
nected as before. - i

To set up the control, tune to a point of no reception,
and adjust until the background noise just disappears.
A delay equal to the noise level of the receiver has there-
fore been effeeted, and as a result no signal under this

E

25L6GY

-02 p1d.

RI7

<

Fig, 2g.0Circuit for “top cut”
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Fig, 2b~Circuit diagram for ° bass boost.”

strength will be received. This is no real fault, however,
as anvone who has tried to understand .a programme
amidst a plutter of atmospherics wili realise, To cope
with motor car ignition interference a rore complicated
system is usually required, but a useful idea is to bias
the first L.F. valve back a bit, and then series a westector
with- the earthy end of the volume control, negative
side to chassis. With a sudden burst of signal, the
westector becomes non-conducting to negative voltage,
thus building up a potential and cutting off the signals
momentarily, through overbiasing the valve. A switch
should be incorporated to short out the system when not
required.

Tone Confrol.

Tone control circuits are also an advantage when
dealing with atmospherics and background noise,
because most of the interference has a frequency
above % kefs. By sharply attenuating the high-
note response, a fair proportion of the unwanted
noise also disappears, whilst still leaving the pro-
gramme intelligible, if rather muffled. The circuits
suggested are quite conventional, Tig. 2a being
the normal ““top cut’ arrangement, also useful for
reducing heterodyne whistles. Fig. 2b is a simple form

values need not be adhered to; the variable control
may take the form of a variable Ri4, with the slider
taken to cathode via a suitable condenser, .001/.02 mifd.

R.F. Circuits

The R.F. circuits in the basic model are quite good,
but it may be felt that an extra waveband is desirable, or
that extra H.F. selectivity would givesome improvement.
In the photograph of my model, an adaptation has been
made to the original circuit. . Medium wave coils have
been fitted, and wave-change switch is provided to bring
in the short waves again when required. Fig. 4 shows
the essential components and the altcration to the wiring.

A more drastic alteration, Fig. 3, shows H.F, stage,
with suitable switching to incorporate medium waves if
desired, A triple gang tuning condenser should be
obtained, less trimmers, and if possible with ceramic
insulation. When planning fhe layout, a single point
earthing system should be planned as before. A suitable
valve to use is type 6J7, which is readily obtainable. As
an alternative, 6K7 will do very well, although it is
inadvisable to control the valve in this position with
the A.V.C. bias voltage, as ‘‘ over control”” may take
place during a fade in signal strength; that is to say,
instead of signals staying constant (in the ideal case)
or diminishing, during a fade, they actually become very
much louder.” This is partly due to-the non-linear grid
characteristics of the variable-mu valves.

It is as well to point out that better results may be
obtained if the coil positions are reversed. As may be
seen in Fig. 3, the medium wave primaries-are at the
TL.F. side of the circuit, This means that when switched
to short waves, some of the energy is absorbed By the
medium wave primary and wasted, even though there
is a by-pass condenser across it. If a high inductance
primary winding is used, as on a wearite ‘ Type P”
coil, thie positions. should definitely be reversed. It is
unfortunate that a suitable switch is hard to obtain, for a
much better idea is to fit one of the three wafer switches
which shorts across all coils not in use, and also provides
for a siitched primary. The small 4-unit three-way
switches are in fairly good supply at the moment,
and it is not such a great disadvantage to use it as 1
suggest. The oscillator circuit is as shown in Fig. 3 in
both cases.

Tuning Indic ator
A tuning indicator is desirable when medium waves

of negative feedback, or ‘‘bass boost.” Component are incorporated, for beside giving the normal *‘dead
\ f +180Y
] PTIET 105 V.1
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100 mmra. 2300000 2
] 2 1F
28mmrd.

o]
Ol

iy

)

/;'I

4 . /
8enGanged 0005 MPd wmmntimmmm aed

g % l/ St o
A —1 R
‘ o 2
S S ==
,' / 2300a g
oz P4 ! IC._4- .
¥ - - . X Chassis
: A -
i/ 01 Mtd I/ [ ave I -doosmra

A Cathode

Fig, 3.—Circuit diagram. showing H.F, stage with suitgble switching for medium wavelength,
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Fig. 4.—Modified R.F. circuit.

beat’’ indication, it gives a good check on fading and "

signal strength. ~Marconi/Osram Y63 ‘‘ Magic Eye”
valve is plentiful again, and is ideal for our purpose.
‘The only-additional components required are: 1 Y63
valve, 1 z-meg. }-w. resistor, 1 }-meg. I-w, resistor,
1 octal valve holder. -All components may be mounted
on the vaive-holder. Tig. 5 shows the theoretical circuit,
which is extremely simple. In use, as the signal comes
into tune, the area of fluorescence increases, causing
the eye to ““ wink,”’ Transmissions too weak to operate
the A.V.C. system will not, naturally, have any effect
on the eye.

The LF. Rejector

A very irritating defect in many modern superhets is
the little whistle sometimes noticed when tuning, and
usually is noticed more on the sidebands of a weaker
station than on a “‘local.” Often the whistle is more
powerful, and is heard on all stations, and punctuated
with morse signals. :

The cause is a station transmitting on or near to the
intermediate_frequency, and forming a beat note with
the required I.F. signal.” As the required signal is brought
into tune, the frequency difference decreases, causing
the whistle to drop in pitch, and at resonance the inier-
fering signal disappears, to return again the other side
of the carrier. This description of the symptoms nust

not be confused with the

H T+ 180V (V63) mdre serious whistles associ-

+ 105v(re4) ated with I.F. instability,
or ‘‘squegging” in the
oscillator circuit. These
faults require altogether
different treatment, and
guidance will be found in
past issues of ““P.W.”, and
a reliable text-book by the
same publishers.

Obviously, to cure the
break-through, the un-
wanted signal must be pre-
vented fromreaching the .F.

Chassis

h ‘Fig. 5. —Theoretical circuit

Numbers = | of tuning indicator.

veotve Pins (Ocrssy

stages. Originally the receiver was designed for housing in
a metal cabinet, and thus we have only to contend with
signals introduced via the aerial systen1. A tuned circuit
in the acrial lead is undoubtedly the best solution to the
problem, and may be either series or parallel tuned.
The latter is the easiest to comstruct, for it may consist
merely of one winding salvaged from a surplus IF.
coil. This should be mounted in a screening can, with
the adjustment in an accessible position. In some
American receivers, T have found the filter in series with
the F.C. mixer-grid lead, and it may be desirable to fit
a filter in both positions, more so if the receiver is not
to be operated in a metal screening cabinet. -

To adjust the filters as shown in Fig. 6 set the service
oscillator to the intermediate frequency, inject the
signal into the aerial lead, and, at a point of no reception,
adjust the filter for minimum response. Scal the zdjust-
ment, and do not touch again unless the I.F.Js are
realigned,

Headphone Operation

A person who ‘““barns midnight oil*’ would be very
much out of favounr with the rest of the family if it
meant operating- a loudspeaker in the small hours,
-listening to overseas transmissions. As a consequence,
provision for headphones should always be kept in
mind when designing a short wave receiver. Unfor-
tunately, it is rather difficult to arrange on a mains set
unless a separate cutput valve is used; for considering,

_ﬁ:ep ¢

I

T3 ,
B -
T P T i
SET §
: “ !
4 | i

Fig. 6.—Filter circuit.

we can coriclude : (a)- That there is too much current
flowing in the anode circuit of the output valve, and
there is also too much power; (b} That there is -in-
sufficient power from the first I.F. anode; (c) That
there is just sufficient power across the sccondary of the
output transformer, but nothing in reserve. Therefore,
L have chosen the only other recasonable alternative
method. Fig. 7 shows a three to one ratio intervalve
transformer n serjes with the screen,of the output valve,
with a suitable switching device. The loudspeaker is
muted when switched to phone, and ihe phenes are
inoperative when switched to speaker. This device has
been used many times with great success, and 1 have
not found the output valve damaged in any wav. 1 can
give no hard-an@-fast rule as to the direcfion in which
the transformer is used. Usually a step-down ratio is
required with the normal 2,000 ohm (D.C.) phones.
With the modern moving coil phones, however, the
ratio will have to be calculated.

To conclude this article, I would like to impress upon
the reader that this is not a complicated receiver.” Every
component serves a useful purpose. As a result, it is
almost impossible to prune down the circuit without

{Continued on page 571)
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AF. Voltage and Small-power Transformers and Chokes
for ali types of electronic apparatus, in all normal ratings
" and in a diversity of physical sizes.

1 __Heavily silver-plated non-rotatable solder-tags for
connections.

2_~_Tropic-gfrade synthetic-resin-bonded tag hoards for
high insulation resistance under all conditions.

3__colour-coded ieads, welded to instrument-wire in
bobbin.

4_Layered and sectionalised windings of highest-grade
h.c. instrument wire.

5_Synthetic-resin bobbin holding windings in immovable
formation.

G_Bobbin and windings vacuum—impregnated and
coated waterproof materials. ;

7_core shrouded and tightly clamped with maintained
iron-circuit and fixing centres.

Over 100 Types to choose from

A. F. BULGIN & CO., LTD.

BYE-PASS ROAD, BARKING, ESSEX.
RIPPLEWAY 3474 (5 lines)
(The Neame “ BULGIN ” iz a vegistered Trade Mark)

The * Fluxite Quins” at Work.

““ Quick ! Switch-the set off.”’ cried 0O.
“ He'lldw:;eck it! Then what shall we
02"
Said Qi : ‘‘ Don't take fright,
What it needs is FLUXITE,
And that’s a good cure for the Mew !

=3
- 2 &

See that FLUXITE is always
by you—in the house—~garage
= workshop =— wherever
speedy soldering is needed.
Used for over 30 years in
government works and by-
the leading engineers and
manufacturers. Of all
ironmongers—in tins,
8d., 14 and 2i8.

Ask to see the FLUXITE
POCKET BLOW LAMP,
price 2/6.

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

The FLUXITE GUN
puts .FLUXITE
where you want it
by a simple pres- .
sure, Price 16, or.:
filled, 216,

ALL MECHANICS WAL HAVE

¥

FLUXITE

IT SIMPLIFIES ALL SOLDERING.

Write for Book on the ART OF *‘ SOFT **
SOLDERING and for Leaflets on CASE-

‘| HARDENING STEEL and TEMPERING

TOOLS with FLUXITE, alse on ** WIPED
JOINTS.*  Price’ 1d. EACH.
FLUXITE LTD. (DEPT. W.P.).

BERMONDSEY. ST., S.E.l.

-
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Fig, "7 ~Diagram of intervalve transformer and switching
arrangements and diagram of base connections.
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Action of
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either impairing its efficiency
or drastically altering -the
basic design. There is no need
at -all o build it on midget
lines, as I have dome. Im-
provement pnay result if the
components “arc spaced out
more widely, and no difficulty
should be experienced in
obtaining any of the parts,
The coil matching data supplied by R. Linley in
the January edition of this magazine may be hélpful
to these who would like to wind their own coils, If
any amateur has any interesting experiences with this
receiver, or any criticism to offer, I would like to hear
of them, through the discussion page of this magazinc.

Valve Testing

O ensure accurate “testing it is necessary to check all

meters at frequent intervals. The usual procedure is
to use a standard milliammeter with a long scale and
obtain various voltage and current ranges by means of
stabilised wire-wound shunts and series resistances.
This standard—which carries a National Physical
Laboratory certificate of accuracy-—is kept in a safe
place and’ sub-standard meters are compared with it
daily. These sub-standards are carried round to the
test boards and measurements taken ‘direct from the
valve holders. Any meters on the test boards found
to be inaccurate are removed and adjusted in the meter
room. B =

On some valves, particularly transmitters, the total
electron cwrent has to be measured. This is not
possible by drawing the emission continuously from the
cathode as the valve may become overheated and the
cathode damaged. It is therefore necessary to provide
for the anode voltage being applied suffictently inter-
mittently to avoid temperature changes in the wvalve
during measurement. One niethod of doing this is to
use a rotating interrupter run at a constant speed,
working out mathematically the frue value of the total
emission read on the anode milliammeter.

A small perceritage of each batch of valves is run
continuously for 500 or 1,600 hours as a life fest.. The
normal working voltages are applied and at the end of
the period, when the valves are re-tested, the performance
must remain substantially the same as at the beginning
of the test.  A'reduction of x5 per cent. in anode eurrent
may be permissible. ) ’

Inspection .

Each valve affer testing is inspected to seé that there
are no loose particles in the bulb; no loose electrodes on
the mount, no cracks in the bulb. and that the base and
top cap are not loose. The soldering-of the pins also
muist be satisfactory. - “The glass is cleaned and polished

with mcthylated spirits and then the type designation -

is marked either on the side or the top of the bulb. This
marking is frequently indelibly etched into the glass
either with silver nitrate or ammonium bifluoride. In
the latter case a small amount of a resinous varnish is
rolled out thinly on to a piece of plate glass. A rubber
stamp of the design to be etched is lightly pressed on the

glass and then applied to the valve. A camel hair
brush is used to dust finely powdered ammonium
bifluoride on to the varnish impression. Surplus
powder is lightly brushed off and the bulb held momen-
tarily in the flame of a spirit lamp. The heat burns out
the varnish leaving the marking ‘completely indelible.
A more modern idea is to print the type designation
in_white ink using a small elecirically driven offset
printing machine. Black or coloured ink is used “for
metallised valves. The impression, which requires a
few hours for drying out, is not indelible but it is
sufficiently durable to withstand normal handling during
the life of the valve. Finally, the valve is,packed.
Those for retail sale are invariably packed individually
with some indication of the type printed on the carton.
Valves to be incorporated in sets are usually packed in
multiple egg-box pattern cartons each holding fifty.

Gas-fllled Valves

The valves already described in a recent series have had
one thing in common—they have all been of the high
vacuum type. There are, in addition, many specialised
types of valves which are initially exhausted and then
havé carefully- measured quantities of vapour or inert
gas- passed. into thenmi. One of these, called a voltage
stabiliser, consists of a tubular cathode-—rather like the
anode in normal valves—inside which are two_ ‘stiff
wires comprising the anode. In the case of a voltage
stabiliser, this after exhaustion, is° filled "~ ‘with
argon and helium and, in use, as the-voltage applied
across the cathode and anode reaches 4 certain value.
the gas ionises with a purplish glow. This value depends

‘on the gas mixture and may range from 110 t0o 180

volts. There are other types of voltage stabilisers filled
with neon which ionise in the region of 170 volts.
Another type of gas-filled: valve is the Thyratron
which is filled with argon and has a purple glow. This
valve—a triode—finds considerable use in cathode ray
tube time base circuits as a saw tooth wave generator.
An example of a vapour valve is the mercury rectifier
which has metallic mercury inserted in the bulb after

-exhaustion. " The mercury vapourises with- a charac-

teristic pale blue glow when ihe cathode is heated and
it is usual to-delay the application of anode voltage until
ionisation has taken place.
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Practical Hints

Accumulator Economiser

of eclock spring is cut to the size

HAVING recently constructed a
three-valve Dbattery portable
receiver with dial illumination ener- -
gised from the L.T. supply, I found
the single dial light to constitute a
serious drain on the accumulatoi’

_Not wishing to dispense with the 3 Joe%  Turm that
dial light as the set is used consider- Editor, * PRACTICAL

ably in bad lighting conditions, I
devised the following simple solution
which may prove useful to other
constructors who experience the same
diffieulty,

I replaced the “onfoff  switch
with a rotary double-pole three-way
switch and made the connections as

THAT DODGE OF YOURS!

Every Header of ¢ PRACTICAL WIRE-
LESS ** must Rave originated some Mille
dodge which would interest other readers,
Why xot pass it on fo us ? W pay hali-a-
Zuines for every hLint published on this
Turn that ides of yours te aceount
iug it i us gddressed to ihe
‘WIRELESS,” George
Kewnes, Lid., Tower House, Sonthampion
Street, Strand, W.C.2.

address on every item.
that every notion sent in must be original,
Mark enveloper * Practical Hiats,”

SPECIAL NOTICE

Al kints must be ascompanied by fhe
cougon cut from page iii of cover,

required, and one end soldered io the
shank of the screwdriver, as show,
The end of the spring is pressed close
to the end of the blade before inserting
it in the screw slot,—P. B, THiCKETT
{Tinsley),

L.F. ¥olume Control
N L.F. volume control can be
employed to advantage in most
receivers. In sets using R.C. coupling
between the detector and output
valves the control can take the form
of a 500,000-ohms or 1-megohm
potentiometer. This should take the
place of the fixed grid-ledk in the grid

Put your name
Please note

shown in the accompanying diagram.

It willbe seen that one set of switch
contacts is left blank for an off position, With the
switch in the second position the dial light and valve
filaments are in parallel ; this position being used while
the station required is tuned in

As the dial light is only required for tuning-in purposes,
once the station is found, the rotary switch is advanced

®l{l -

Oisl Lighs

'!LIZ Sut;pl..wr
~4-

lator

ising 1

Switching arrangement for
current.

to its final position, which extinguishes the dial light, but
at the same time leaves the valve filaments energised.

To re-tune, return the rotary switch to the second
position.—D, Loxc {Melksham).

Improved Screwdriver .
I ENCLOSE a sketeh of a bandy addition to a screw-
driver which can he made in a few minutes. It will

firmly hold any screw in ar awkward corner. A piece

Priece of Clock Spréing
Sotdered ro Shank
o* Screw-Driver

Spring Pressed iato
Screw Stor Holding
Screw Fast.

So/déred

Adapting a screwdriver for holding screws in awkward places.

cireuit of the output wvalve. The
coupling condenser should be con-
nected to one end terminal of the confrol and the
G.B.— lead to the other end terminal, the centre
terminal being then joined to the valve grid. If
transformer coupling is used, the end terminals of a
250,000-chm  potentiometer can be connected to the
G. and G.B. terminals with the valve grid joined
to ihe centre terminal. Another method is to use a
potentiometer in place of the anode resistance of the
detector or intermediate L.F. valve. Theoretically
this is a better metbod than the conmection of the
control across the secondary of the transformer, but it is
very difficult to obtain a potentiometer that is noiseless
in operaiion when the anode current is passed through
it—L. Stacey (Hounslow),

Negative Feedback Tone ‘Coutrol

HE accompanying eircuit-diagram shows a negative
v feedback tone control arrangement.

The 2,000 ohms control gives a good range of Dbass
and treble boost, and the circuit constants should be
adhered to, although if more bass is required a larger
condenser could be used, in which case the gain of the
amplifier will be less. . S

It positive feedback takes place, and .instability
occurs, ‘this can be checked by connecting a 3.5 voit
flashlight bulb across the speaker secondary {bulb, glows
if unstable), then the connections to the speaker traps-
former should be reversed.’ Co 3

A poteptiometer with built-in switch could be used
for'control and the eircuit broken at © X » if desired.—
R. Jouxsox (Lancaster).

Push/Purt

Prase ~
Splitter

=

LF Amp.

Ls

7
h,

- g

2 w3

Qo f e

-~ 2 / +

5.9 25

T Mfd Bass Boosr

Y i Tone Condens/er
,H/'gh { Low 4 3
k 20000 I 15 Mtd

Trebte Boost Condenser

Circuit diagram for regative feedback tone control.
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Some Correspondence Answered
T is my practice to reply personally to those readers
who from time to time write to me, and gccasionally,
when the subject is of general intcrest, I also deal.
with the matter in this feature, My correspondence is a
mixed bag. -A great amount of it is concerned with
technical matters, a soupcon invokes my aid, and a
smaller percentage are the inevitable critics, some
carping, and--some otherwise. Criticism is always a
healthy thing, for it helps to improve thc product.
When the criticisin, therefore, is offered in good faith I
give more than ordinary attention to it. Anonymous
letters suffer the ignominy of being dropped into the
waste-paper basket.

One of the letters of helpful criticism arrived from
Mr. A. F: Gowling, of Petts Wood, who-thinks that in
sote ways certain of the fcatures showld be dropped.
He would like to see the entire journal #evoted to
technical articles. That is his view, but I do not think
for one moment that this view would be shared by the

majority of readers. A ‘journal which is 100 per cent.
technical is as dry as dust. There must be some leavening
of the pages by means of news features, criticism,
correspondence from teaders, and paragraphs concerning
personalitics.

During the war, unfortunately, with arigid censorship,
and with most firms manufacturing service equipment,
with no new designs coming on the market, and a
blanket of secrecy over all new scientific developments
plus the further handicap that the B.B.C. has restricted
its programmes, and there is a shortage of components,
it has not been easy to find the necessary ingredients
with which to make the tasty editorial pi¢ even once a
month which we served wp to our readers before the
war once every week. Like everything else we have had
to appear in utility dress, and the paper control has
scverely restricted editors in other ways.

So, if certain of the bright pre-war features have
tended to lose a little of their lustre during the war, it
must not be thought that it.is due to any slackening off
in the interest of contributors or staff who have been
hard put to it to produce the paper at all. The * Round
the World of Wireless” feature, for example, is intended
as a general news feature on all that is moving in the
radio sphere, The staff cannot manufacture news, and
if the news is dull it must be dull. There are certain
items which cannot fall into any other feature. When
Mr. Gowling goes on, however, to criticise the quality
of the paper, he is puttmg himself in the same class
as the man who criticises the wartime fare allowed by
the Ministry of Food. 1 must admit to having been
a severe critic of those frightful wartime sausages myself,
with their insanitary and unpalatable smeli, redolent
of some oleaginous mass taken from the bottom of a
crankcase. I do not, however, ¢riticise the paper on which
my wartime newspaper or periodical is printed. I think®
the press has'done a rémarkable job in keeping going
at all, especially in view of shortage of staff difficulties.

Qur Roll of ADerit

Readers on Active Service~—Fifty-sixth List

V. R. Bailey (Cpl,, R.A.F.).

J. Stuart (L.A.C,, R.AF,).

F. Warrew (L.A.C,, R.A.F.).

. G. (A.C., R.AF,, MEF.).

. Hope (L,A.C., R.A.F.).

1. S Dickson (A.C., R.A F., S E.AAF.)
. Ackhurst (Sgt., R

L. G. Jenkins (L.A.Cr .A.F.).

ccp

s

] By THERMION

Mr. Gowling goes on to criticise the placing of the
advertisements. He would like to see them collected
together at the beginning and the end of the journal.
This criticism has become a hoary old man of the woods.
Periodicals to-day cannot be produced without advertise-
ments unless the reader is prepared to pay very much
more for his reading matter than he does to-day. Whilst
advertisers prefer facing matter position§ and have to
pay a not inconsiderable sum for the space, as those who
pay the pipers they are entitled to call the tune. There
will be, therefore, no change in this respect. Advertise-
ments are intcresting and, in a technical journal especially,
they are worthy of permanent record.~ 1 am glad {o
know Mr. Gowling agrees with ma about crooners and
similar peculiar people. T agree with him that when more
normal times return we should use a slightly larger size
of type.
G7 Statxon Suspended

HE R.5.G.B. wish to inform members that certain

stations which have in past months been heard em-

ploying 7 call sighs and apparently working as amateurs
have, in fact, been serving a special purpose: for which
they received official authority. The working of this
special service has now been suspended.

No amateur transmitting station in this country has,
since the outbreak of war, been licensed to operate as
such, although the restoration of amateur licences is
under the active consideration of the authorities concerned.
The Short Wave Listener’s Handbook
I HAVE received from the general secretary of the

British Short Wave League a copy of the half-a-
crowrr handbook entitled ““ The Short Wave Listcner’s
Handbook,” which they hope to make an annual one.
It contams an up-to-date station list, codes and abbrevia-
tions, the amateur codes and a good technical section
containing articles on short-wave coils, receiving acrials,
formulae, etc.

SILENCE !

{PrEss ITem.—Sir Edwin Appleton. speaking to members of
the Institute of Llectrical Engineers, said : * If a very powerfut
sender could be erected, radio ‘waves would travel a two-and-
half-second journey to thﬁ: moon and back.” When asked why
scientists are trying to contact the moon, he said that because
of Government secrecy he was unable 0 give the reasom.]}

Quite right, Sir Edwin Appleton,

Our plans must be concealed.

The reason for these lunar trips

Must never be révealed.

In fact, so far as they’re concerned,

We fear our lips are sealed.

So be careful that you do not blow the gaff,
Welve found it most desirable

When public wants to know

To giveno information

And firmly answer No!

And if they persist in asking.

We just tell them where to go.

So be careful that you do not blow the gaff,

The inore we work in secrecy

The more our greatness seen.

P'raps we're‘out to prove that moon is made

Of cheese that has turned green.

If we give them that conviction,

Then upon it let them lean,

For we simply don’t intend to blow the gaff.

In fact, good government consists

Th#“Hush-Hush | Keep it dark,”

And to ook on all resentnent

As a rather jolly lark.

With the public trained to foot tl‘»e bill,

Their only proper part.

:Herels our motto for all time " Don’t blow the zaft!
“ Torcn.”
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An Introduction to Frequency Meters

A Brief Survey of the More Common Types in Use, and

& Short Description of

By A. D.

FREQUENCY meter (or in the older phraseology
¢ wavemeter ) is a device used for accurately
tuning o transmitter or receiver to a given

irequency. The two oldest types are the “ buzzer
excited wavemeter ” and the * absorption wavemeter,”
The former is now too obsolete to merit description,
but the latter will still often be found in use.,” The
basic circuit is shown in Fig. 1, and consists of a coil,
variable condenser and lamp. When the coil is brought
near to the transmitter and the condenser varied to
‘bring the meter into resonance, an R.F. current flows

7‘£ Fig, 1.~=~Simple absorption

frequency meter.

through the meter circuit,,causing the lamp to glow.
The glow will be at a maximum when the transmitter
and receiver are cxaetly in resonance, thus giving a
simple visual indication of the fact. This type of meler
can also be used for receiver calibration where a straight
receiver is employed and only a small degree of accuracy
required. The meter coilisloosely coupled to the receiver
defector circuit coils, the receiver being adjusted so
that it is just oscillating. The yneter condenser is then
revolved, and when the receiver and meter are in
resonance the receiver will go out of oscillation. Pro-
vided the receiver and meter are loosely coupled, accuracy
to within 30 kec/s should be obtained at frequencies in
the neighbourkood of 7 mecfs. A much more modern
version of this type of meter is illustrated in Fig. 2.
It is intended for transmitter calibration and employs
an indicating device consisting of a metal rectifier
and micro-ammeter. Thanks to the excellent arrange-
ments for reducing R.F. input to the indicating device
to a minimum, very sharp and accurate resonance
readings can be obtained.

Heterodyne Frequency Meter .
The next type of meter to come into-use, and the
most generally used type-to-day, is the heterodyne

Sereening Box

e

- .o - —-—

Fig. 2~Modern absorption wavemeler.

Their Practical Operation

TAYLOR

frequency meter. In its earliest form, this merely
consisted of an ordinary triode R.F. oscillator circuif,
but this was soon superseded by much more stable and
intricatc oscillators using multi-electrode valves. There
are various methods of calibrating these meters, but one
of the most popular and satisfactory is the 100 kefs
crystal oscillator. This method was largely used by
the amateur transmitting fraternity in pre-war days when
100 kc/s crystals were easily obtainable. These crystals
were used in a small battery or mains operated oscillator
circuit, and the method of calibration is as follows : The
crystal oscillator, frequency meter and any’ avoilable
receiver covering the meter frequency range are set into
operation. The desired harmonic from the crystal oscil-
lator is then located on ihe receiver, and the frequency
meter carefully adjusted until it is at ‘“ zero beat ™

Aeriat I 8" Approx.
T—

\T
|

LI+ AL+
Fig, 3100 k¢/s crystal oscillator.
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with the crystal oscillator harmonic. ({This is done by
adjusting the meter until it heterodynes the crystal
oscillator harmonic, .then -adjusting it to the ¢ dead
spot "’ where the two oscillations are exactly syn-
chronised.) The meter dial- reading is then entered
on the calibration chatt and the process repeated with
the other crystal oscillator harmonics falling within
the frequency range covered by the meter. In this way
a very accurate calibration is obtained, while at the
same time the crystal oscillator is always available
as a checking standard for the -accuracy of the meter.
. When using this type of meter for transmitter cali-
bration, an absorption type méter should also be available
if possible. The transmitter is first roughly tuned
with this meter, then the heterodyne meter is adjusted

. to the desired frequency and picked up on the receiver.

The transmitter is then adjusted until it is at * zero

beat ” with the frequency meter. The reason for making

the original rough calibration with an absorption meter
is that otherwise there is doubt as to whether the second
meter is being heterodyned by the transmitter funda-
mental emission or by a harmonic.

Heterodyne frequency meters are also constructed
,using telephones or a low range milliammeter to give
an oral or visual indication of resonance, but there is
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little difference in the practical operation of these types
from the one described above., This type of meter also
forms the basis of the modulated test oscillator, the
latter merely consisting of a heterodyne " fiéquency
meter having a source of tone modulation and some means
of coupling its modulated R.F. output to the receiver
under test. Typical circuits of a roo ke/s sub-standard
erystal oscillator and a heterodyne frequency meter
are shown in Figs. 3 and 4.

Crystal Frequency Monitor

The last type of frequency meter to be discussed is
hardly within the scope of the amateur, but it is finding
increasing popularity in commercial and Service work
where it is necessary to accurately adjust a self-excited
transmitter to a number of “spot frequencies, and
circumstances are such that it is impossible to maintainr
a heterodyne frequency meter at full accuracy. This
type of meter is known as the & crystal frequency
monitor ” and one variation of this circuit is ilustrated
in Fig, 5. It consists of a crystal oscillator having
switched -pre-set tuning- for its three crystals, and a
receiver having nine pre-set tuning positions.  These
cover the fundamental and the second and third har-
monics of each crystal employed. As an example, if
crystal A has a frequency of 3 mc s, receiver setting Ax
switches in a 3 mefs circuit, Az a 6 me/s circuit (second
harmonic) and A3 a 1z me/s circuit {third harmonic).
In this way nine “spot’ frequencies can be covered
with the three crystals. The operation is simple. The
approximate setting for, say, 12 me/s will be known on
a commercial or Service transmitter. The set is there-
fore placed on this setting and the meter switched to
“Crystal A” and * Tuning A3.” This means that the
receiver section of the meter is picking up the C.W.
wave emitted by the oscillator section of the meter,
If the transmitter now be started up 3nd the controls
varied slightly, the transmitter will beat with the
crystal oscillator, producing an audible note in the meter
telephones, The transmitter can then be adjusted. to
““zero beat »* with the erystal oscillator and is then very

Aerial &' Approx;

o —— ————

i

Gr/d and Ancde
Condensers Canged
8By Coupling Spindie

REC.
/ HT =
accurately tuned to 12 me/s. The writer has had some
experience of using this type of meter with high power
single valve self-excited H.F. transmitters, and the
results obtained were excellent,

Finally, one word to the man who is about to embark
on the practical operation of fréquency meters. Never
let familiarity breed contempt! It is the casiest thing
in the world fo make a2 mistake when adjusting a trans-
mitter with a frequency meter, so always check and
double check your results, taking particular care to see

that it 4s_the trarsmitter fundamental you are working
with, and not a stray harmonic!

[ e AN
: —— —
: !
{ J 3
:
: Sereening Box T
L —

Fig. 4—Heterodyne frequency meter.
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Fig, 5e—Crystal frequency monitor,
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Instructional Details - of a Compact
and Sturdy Receiver Suitable for
Home or Overseas Use

By R SHATWELL

arrangement is quite useful for an-
nouncements, etc,, if a microphone is
not obtainable. No power supply is
included in the set, and it requires 206-
250 v, D.C. at-50-60 mA, and 6.3 volts
at 3.amps for the heaters, The “ P.W.”
Universal Power Unit will supply this,
or a separate simple power unit can
be made up.

¥

Circuit . : ) :
The circuit is straightforward in all
respects and the controls cover prac-
tically all requiréments that are likely
to arise without materially -affecting
tuning, which helps logging consider-
ably. Beginning at. the aerial, the
aerial "coupling condenser’ is' a 35 pF.
stamp type tritamer, which is not
adjusted after its final setting. The
first stage is an untuned variable-mu
one, using a 6Ky, with its gain con-
trolled by a 20,000 ohm variable
resistance in the cathode lead. This
is transformer coupled to the detector,
which is a 6J7 H.F. pentode, with
- reaction controlled by a 50,000 chm
potentiometer. This gives really velvet-
smooth” reaction. So quietly doe¥ the

™

detector burst into oscillation that on

HE set here described was designed and built for
use while overseas ang is, -therefore, of sturdy
construction and quite powerfu‘l, bat compact

and easily carried about. Provision is.made for the
L.F. section to be used as a small amplifier for pick-up
or microphone, and a *phone jack is provided for solitary
listeninig. If the *phones are plugged into the microphone
socket and used as -a twin microphone, quite good
results-are obtained over the specch frequency, and this

’phones, at any rate, if no signal is
© present and the knob is turned .toc
quickly, the operator is unaware that oscillation has
commenced. Selectivity is varied by the H.F. gain
control. * The detector is resistance capacity coupled
to the L.F. stage which uses a 6J5, upon which the L.F.
gain control operates. This is also R.C. coupled to the .
output stage, a 6AGS being used in this posifion which,
fully loaded, is capable of 3.5 watts undistorted output.
The amplification of this stage is very great, and a
50,080 ohm grid stopper is necessary to stop parasitic

==
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Fig. 1.—Theoretical circuir didgram.



.and cuts out the speaker.

_efficiency and isolation of stages.” All eontrols, together

- -uned by the .0ooo14 bandspread. This system is not,
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oscillation. The pick-up jack, which antomatically cuis
out the radio, feeds in parallel with the L.F. gain conirol
which is, therefore, operative on pick-up as wéll as radio.”
The ’phone jack is on the cutput side of the L.F. valve’
Fig. 1 is the theoretical
gireuit of the receiver. d

Chassis :
The chassis is of somewhat unusuwal design, which,
while giving a neat front panel layout, makes for high

with power impul and spealker, 'phones and pick-up,
sockets, are on the front panel, which allows the whole
set to be completed without conncctions having to be
made and broken when the cover is fitted or removed.
Only the acrial and earth connections are on the side
of the set, but even there no connections need be
disturbed. Damping from the roetal case is negligible. ~
Even on the shortest wavelengths tuning is only very
slightly disturbed by the -removal. of the case. If
possibie the Eddystone tank condenser and bandspread.
should be used, as these give a very high degree, of
dccuracy in Jogging stations, the tank or bandset being
seli-locating in ten .ooocor4 scctions, each of “which is

&ﬁr""" _.<_l'.~,-_~a, i

of course, an_essoqtial, but merely a CQI_I\'.CDi_e'I}Ce. )
these are used, it will be found that the minimum wave-

Fig. 2.—General
arrangement  of
the chassis.
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Fig, 3.~The front of the chassis, giving the spacing for the wvarious holes.
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length of the coils will be slightly higher than stated by
the malkers, as the tank condenser has a rather high
minimum capacity. The Eddystone bandspread hgs an
integral vernier,and, if another type is used, that Goes
not include this, a straight through vernier drive should
be fitted to it and the condenser mounted on a bracket
stood off the front panel. A stowage compartment is
rovided for four coils which, with the coil in the set,
will cover all the short-wave bands and the Home and
Forces programmes. The total size of the set is gin,X
9in. X 4in. ’
Fig. 2 shows the general layout of the chassis, which
is built in two shelves, the lower being \he L.F. section,
and the top one the H.F, section. The whole set is of
metal, and the front panel is anintegral pa.t of the chassis.
22 s.w.g. tinned steel. is used for the whole set, and no
difficult metal work is encountered in its construction,
The valve holders, and coil holder if necessary, are
mounted on §in, distance pieces above the chassis, as
this enables shorter wiring to be run. The front and back
of the set are shown in Figs. 3 and 4. Fig. 5 shows the two
support brackets for the H.F. shelf, together with the
coil stowage division. The aerial and earth connections
are made by Sockets in the end support of the H.F.
shelf. The earth connection goes direct to chassis, but
the aerial connection-is, of course, isolated, the in.
diameter hole being for this purpose. Similarly, one

A_\_ugusi, 945

-of the speech coil sockets must be mounted on a piece
of insulating material, and an oversize hole is provided
in the panel for this reason.  If the insulating material’
is made large.enough to mount both sockets, and an

LIST OF COMPONENTS

Cl-—}g pF. stamp type Ri—.5o0bm.
trimmer, R2--25k.

C2, C3, C8,- Cll—.1 mfd.
C4,. C14--.0001 silver mica.

R4—4 ohms,

1
R3-—20 k, vatiable I
« 'i} watt,

C5—.00014 bandset R5—100 k.
C6—.000014 bandspread. R6, R13-10 k.
C7—.0002 mica fixing type R7, R14-—50k.
or silver mica. © R8—.5ohm
C9, C13—,01 mica. potentiometer
Cl0—~2 mfd. S LT
“ C12—25mfd. 25 v. Ril—1 ohm. j
1—5 mfd. . R12—180 ohms 2 watts.
QOutput transfe 3 two ’ph jacks ; two Raymart

knobs. one with_3in. skitt ; one Raymatt 3in. dial
and pointer ; On/Of switch ; three small pointer
knobs; one S, W. choke. )

Valives: 6K7 or KTW63 ; 6]7 or Z63 ; 6J5 or 163 :
6AG6 or KT61, o

Coils and- coilholders :

14

idy e or Raymart,
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Fig. 4.—Rear view of chassis, showing ventilation holes,
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additional piece placed behind the chassis on the isolated
ofie, the earthed socket will anchor it firmly and prevent
shouting which, while not serious, will, of course, result

in a complete cessation of signals.

Alternatively, one

of the paxolin I.S. strips with sockets can be used

instead of two separate
sockets, This also applies
to the aerial and ‘earth
sockets. The pilot light
is fixed so that the glass
bulb is outside the front,
protected by the cover,
which throws the light
down over the front of
the set, facilitating tuning
in the dark, without being
too casily damaged.

Chassis Parts .
When  making  the-
chassis parts it is as well
to work to a system that
allows errors in workman-
ship to be corrected as you
go. Check the fitting of the
bandsct into the slot in the
H.F. shelf (Fig. 6), and
modify theslotitnecessary.
As each piece is made and
bent, check its mecasure-
ments and, if necessary,
modify the next piece to
suit, provided, of course,
the error is slight. As-
semble the front and
shelves, with supports and
coil partition, and mount
all panel components and
position the remainder
before fitting the back.
This done, fit the back
and check the overall
measurements  before
making the sides, '
It should be noted here
that the top, back and
sides are permanently
holted together after
enamelling, and drop over
the set, fixing by self--
tapping screws, four down
each side, two at the top
iront edge and four at the"
back of the bottom shel.
The lid is fixed by two
small hinges soldered toit,
and to the top tip of the

o~

back. The joggled portion required on the lid and coil
stowage cover is merely a step in the metal which is
quite easily obtained with two strips of metal and a
. About 18 s.w.g. metal of any kind will do.

vice

.

(To be concluded)
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A Multi-range Meter

~ Constructional Details of a Useful Unit for the Constructor or Service Engineer

written about extending meter ranges, the
popularity of this subject being due, no doubt,
to the reappearance on the open market of an increasing
number of meter movements., Indeed, at the time of

QUITE a number of articles have rccently been

writing, there is appearing in Pracricar.” WIRELESs a-

scries, by 2CHW, on this very subjeet. The value of
these articles is further enhanced by the fact that the

purchase of a multi-range meter is now well-nigh

impossible.” Whilst this article is in no way intended to
supplant the others, it is hoped that it will illustrate
the practical application of the principles involved, and
if the amateur constructor or service engineer cares to
read on, he will find, at his disposal, the basic design of
a versatile picce of workshop equipment. I usc the word
“Dbasic ' in preference to * specific,” as it is highly
improbable, during  these timcs, fhat the original
instrument could be duplicated in detail, .
Most” of the service engineer’s requirements are
adequately met by the now common 1,000 ohms/volt-
meter, but, in keeping with the rest, it fails when one has
to deal with A.V.C. voltages.” For this branch of the
work a valve voltmeter is essential and, realising this;
the writer set out to build one. This instrument was to
be built around a o-1 mA. movement, and as this unit
cost about £3 (and as the writer is resident in Scotland 1),
it was ‘decided that it should really earn its keep!

The result has been an instrument, without undue
complications, providing the following ranges:
{1) *o-1 v. D.C,
{2) o-10 v. D.C.
(3) om0 v. D.C,
(4) o-500 v. D.C, R
{5) 0-3500 vi A.C. @ 1,000 ohms/volt.
) €6) 0-50,000 ohms,
(
{

@ 1,000 ohms/volt.

5

7} o-1o mA. D.C.

8; o-r00 mA, D.C.

9) o-500 mA. D.C, )
(IO; R RO @ 100,000 ohms/volt (valve
(11) 0- 10 v, D.C. ;¢ voltneter) ]

“{12) 0-100 v. D.C. ; s o

¥ This is very approximate and only indicates that the meter
movement is connected divectly to the panel terminals, This
provides the current range of 0-1 mA. D.C. and permits of the
meter movement alone, being easily connected fo other pieces
of equipnrent. -

Apart from consideration of cost, it is very handy
to have all these ranges available at the *““flip .of ‘a
switch,” - nearly every measurement encountered in
servicing being covered, which is much miore convenient
than having to resort to several different meters.. The -
actual meter movement used was obtained from Messrs,
Webb’s' Radio. ' It has a F.S.D: of 1 mA. and an internal -
resistance of 124 ohms, and apart from being clearly
graduated in divisions of .02 mA., it also has
an ohms scale marked from o-50,000 ohms.

As was stated previously, a great deal has
already been written on.the subject of extend-
ing meter ranges, so no detailed description
will be given here. However, a short -explana-
tion of each {function might not be out’ of

s
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place ‘and will, no doubt, help to clarny the complete

circuit dmvr'\m

D.C. Voltmeter

A resistance R is connected in series with the meter,

the current flowing being a measure of the voltage
appued For a 1 mA. movement R is: -
10,000 w. (inclusive of Rm) for a F.8.D, of 10 v.
100,000 w. for a_F.S.D. of 100 v. . |
500,000 w. for a F.8.D. of 500 v.

The accuracy of the readings depends on the accuracy .

Power, ,
Rheosrar®

Balance
and S W3

Djtat Ligh
P/_IoLl.gt

lasviated

'Range 2
S o
Fzg. 2 —-l"anel layout.

- _Se/ecgor.
SHE

Adjustient

of the resistors.. The meter re51stance can ‘be ignored
on the higher, ranges.
In this case R must be chosen according to the metal

rectifier used and wsing the manufacturer’s dah Failing -

this, the value of R must be found experimentally (as
did 'the writer) by comparing readings with those of
an accurate meter such as the A V.0, model 40. For the
range o-300 v. A.C., R was found to be apprommwtely
473,000 ohms,

D.C. Mxihammetet

To obtain the current ranges the meter movement '

must be shunted, and in this particular instrument the
universal shunt method has been adopted. This method
does not seem to have received much attention in recent
articles (unless it has escaped' my notice), so it will be
dealt with more fully here.
consideration of the circuit diagram, that as the higher
. ranges are switched in so less resistdnce is shunted across
the test termmals, and simuliancously more resistance is
sncluded in the imeter side, This will be more clearly
understood from the subsidiary figures A and B.

* It will also be noticed that the total resistance
“round * the meter {and inclusive ‘of Rm) js-always
constant, Bearing this in m.md, it is a good idea to
make the.total resistance Rr=(Rr+R2z4{-R3+Rq-+RM)
have some arbitrary value from which to work. Sinée
the meter in question has a resistance of 124 ohmns this
total resistance twas chosen as zoo ohms. Now, by
applying the formula appropriate to this method the
values of the various shunts can be derived.

. (1) 300 m.A. range !

-.;(2) 100 mA, range* R4+R3 —I%-z—z ohms.

s o R3=1.6 olums.

(3) 10 mA. range: R4+R3+R2 ——0—0_20 ohms

: “R2=18 oluns,
From thls it is obvmus that R1 should have a value of:

: RI‘—zgo—(R4+R3+R°+RM)
=180—

: exactly half scale,

Ohms\ K

It will be seen, from a .

Tabulatmg these results, therefore, for the complete

mﬂhammeter
R4=.4 ohms
R3=1.6 ohms
R2==18 ohms
Ri=180—RM ohms.

The chief advantage of the universal shunt is that
switch contact resn.tance has no cfiect on the readings—
an 1mportant con:.lderltlon Should any of the shunt
resistors ““ open,” then the total current heing measured .
would flow thr ouﬂh the meter. However, if those resistors
are constructed of stout wire thereis very little likelihood
of such a catastrophe.

Ohmmeter .

Rr and Rz are adjusted to approximately 1,500
ohimns, so that the meter reads full scale (or zero
resistance on. the chms scale) with x shorted. ’lhe
irctusion of the unknown resistange at the pomt “x
causes the current to fall, and the value of the 1e=15tance
is'read directly on the” ohms scale.

Incidentaily, this is the set-up used to determine
the mtemal resistance of the meter if this is unknown.
With “x" shorted Rz is adjusted, so that the meter
veads e\actly ‘full scale.. A rheostat is then shunted
actross the meter and adjusted so that the meter registers
The meter and rheostat reslstances
are then of the same value, and the value of the rheostat
can be found in the convéntional manner. No olunmeter

or other micasuring instrument should be connected dm:ctly

o aeross the. ineter.

Valve Voltmeter

.. The fundamental circuit of the V V M. is 1llu<trated
ho:e Tt will be seen that the valve (the triode portion
of a DH63—~an H63 would, doubtless, be suitable)
forms one arm of a balanced Wheatstone bridge. The

O Power
] Transformer}

foem ey
i
1]
*

i
-Choke }

e i d

{Mounred
Underside)

Electrolyrics

Fig. 3.~—Chassis, showing posin'on of main components.

application of the unknown Voltage to the «rrld of the
valve upsets this balange, the change being recorded by
the meter. The u)ustam:, of the c:rcmt are so choscen
that the application. of 1 volt (~—ve) causes the meter
to vead full seale. The three ranges {1, 10°and 160 volts)’

are obtained by wsing a \'olta ge divider with
Ri=100;000" ohms, ‘Rz2=900,000. ohms and” R3==9
mc«ohms AH 1cadmos

RE is the balancing contlol
are at 100,000 ohmsjvolt. - - .
These, . then, are the various functwns per fmmed by
the completed instrument,” and "now it only reniains
to bé shown how, by means of suitable switching, they
are all eomprised in one unit; -As it is antl(np'tted that’
only* ‘experienced constructors will attempt the construc-
tion of this instrumeént no detailed’ -drawings are béing
appended. From my own experience, the placmg of the
varieus compoments does not seem -at ‘all- critical,” so
the constructor is Jéft to satisfy his-own fancy in thxs ]
matter. All the necessary. coniponents, in my own
rodél, © are . very - “.comfortdbly " “Boused 'in a4
1zin,3¢7im % 7in. metal cabinet" supplied by Medsts.
Berry's (Short Wave), Iitd. This instrument case is

finished in black crackle enamel, which is most attractive,

and lends quite a professional and distinctive appearance
to the outhit,
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Referting, now 10 the corapletc. circuit diagram, a
few hints will be given on general constructional matters
and the adjustment of the valve voltndeter,

Switecr 1. The only type available at the time of -

-construction were small 3-pole 4-way switches. However,

after the removal of the two small stops, thus permitting
complete rotation, and the femoval of two of the wiping
contdcts (both simple operations), the result was a neat
little f2-way stud switch. It is necessary to short the
three soldering' tags corresponding to the wiping
“comitacts. - : o

SwitcH 2.  This is ‘the same type as Sw.x without

any modification.” ¥

SwitcH 3. This is mourited on the balahcin'g control

and, in the ‘* off ” position, it isolates the meter whilst

the valve.volimeter is warming up. This is necessary

as theé meter current rises to a value of about 3 mA.

before settling down.” After a minute or so the meter:

will register a”* negative » current and the balancing
control imust then be adjusted so that the pointer
registers zero, ) .

With reference to the valve voltmeter itself, circuit
values have been given and these will be found to be
approximately coirect., However, dué to differences in
valves, etc., each instrument will réquire individual
adjustment.. After the ciréuit has been sét in operation
an accurately kinown voltage of 1-volt should be applied
to the'test ferminals whilst St isin the zv. (g 1.) (V.V.M.{
position.
scale. " If it falls short, the 50,000 W. resistor {connected
to the cathode of the DH63) should be lowered. If it
goes beyond full scale, the 50,000 w. resistor should be
- increased.’ The wattage rating of this resistor should be,
of generous proportions. In fact, in the writer's instru-

g°g

The "meter” pointer should just reach full -

ment, 6 } megohm I w.resistors are used in parallel.
It was found that this combination gave just the required:
resistance and allowed operation without any trace of
heating. (A little expensive, perbaps, but very efficient
and no trouble is anticipated from this source’t). The
accuracy of the 10 v. and 100 v, ranges (V.V.M.) naturally
depends on the accuracy of the .9 megohm and g megohm-
resistors incorporated in the voltage divider,” To com-
pensate for small variations in line voltage, a power
rheostat has been included in the primary circuit of the
mains transformer, For those interested in even more
stable operation, a voltage regulation system could be.
incorporated in the power pack. Hawever, as this
instrument ‘was built, more for the general investigation.
of faults in AVC. circuits than the measurement of
absolute values, this refinement was considered unneces-
sary, After all, will the average service engineer condemn, |
‘an AVC circuit because his meter reads, say, 2 v. instead
of 2.2 v.? :
. One final word about the shunts. The .4 w., 1.6 w. -
and 18 w. resistors should be very accurately wound,
using heavy wire (the wire off"ah old filament rheostat
will do). Rx shouid then be wound to a greater value
than ‘that calculated for the meter in question. By
comparing readings {on any current range) with those
of a reliablc meter, Rx should then be reduced until the
readings on both meters are identical. Provided that
the construction .of the low resistance section of the
shunt has been accyrately carried out, all the current
ranges will be found to be *“in line.” . P .
For 'a more detaifed discussion of the principles of thiis
valve voltmeter circuit {and nearly évery other V.V.M.)
the reader is referred to * Vacuum TFube. Voltmcters,”
by John F. Rider. : C

Direct Disc Recording-8

Standard Ch:a;a'éterisﬁcs\—EquaIisers-—-Main Amplifier—Monitoring

E saw in the last article how it is necessary to apply
W a certain amount of pre-emphasis in’ the high

_ frequency .end of the scale as the recording
approaches the centre of the disc, The:distance from
the centre at which this compensation should 'start can
be fixed more or less definitely for all purposes as being
at a groove diaméter of some 5 inmches for #8 I.p.m.
recording and some 11 inches for 334 r.p.m.

In actual practice it is hardly nccessary, and seldom
carried out, for normal #8 r.p.m. recerding with direct
discs, when: a modern lightweight pick-up with properly
shaped stylus is used for playback: It is not considered
good practice to record at an inside diameter of less than
4 inches at 78 r.p.m."in any case, as we have already
seen in a previous article.

The question of pre-emphasis, and how much to apply,
dependS a great deal on the type of recording being
carried out and a number of other considerations, which
dre best left to the recordist concerned, as no hard and fast
rule can be laid down in an article of this nature. In
any case they are 'peculiar to the 33} .recordings with
which .the private user will not, if he is wise, attempt
until he has become very thoroughly experienced with
the more usual #8 r.p.m. methods.. The exact method
by which this pre:emphasis is carried out varies with the
type of equipment. Usually it is done-by means of a
variable control linked to the feed . mechanism of the
cutter'head, which increases the amount of pre-emphasis
as the head approaches the centre of the disc.  The actual
amounts required can be set up beforehand by means of
alterations to. the tone control cireuit used jn the compen-
sator unit, :

Standard Characteristics - .
There have been many attempts to establish an “ ideal™
+ characteristic in the past, such as constant-amplitude
favoured by the crystal enthusiasts, to several combina-
tions of constant-amplitude cum constant velocity.
Indeed, - there are three characteristics- being used in
America at the present time and several professional
equipments include the necessary compensation and
switching for altering the overall response of the play-
back equipment to suit any one of other of these three.
For the home enthusiast it-is still more difficult because
he has to cater for the commercial pressings, which vary -
in themselves, and also his own direct recordings, with
perhaps a sprinkling of other direct recordings of his
iriends or professional transcriptions, all of which vary,
in their characteristic. It will therefore be seer how
snecessary it is, and how useful it would be, for some
universally fixed and used standard characteristic for all
direct recordings.
An attempt at this has been made by the American
*“ National Association of Broadeasters,” who have
published .a list of proposed” standards covering quite a
large number of.points dealing with electrical transerip- -
tion work. . The standard "characteristic which they
propose is shown in Fig. rA and it will be seen that a rise
of 15db at 10,000 c. p. s. is called-for, This calls for a
large power output amplifier, even if the cutter works
from a low input, and wilt be found rather unnecessary
for'moit private users. Indeed, in the author’s opinion,
it is too large a ““lift ” for any normal purpose and one’
has only to listen to the majority of American trans.
criptions to- realise that it is, in fact, too much,’ the
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responsc being “ edgy *’ to say the least. This probably
accounts for quite a lot of the really -terrible American
transcriptions which are frequently broadcast over the
American and B.B.C. transmitters. In the latter case
it is quite probable that it is even worse, due to incorrect
equalisation, not from lack of knowledge, of course, but
due to the fact that the B.B.C. recording characteristic
isnothing like the American. .

1t is, of course,.very necessary for any large studio,
commiercial or private, to establish a characteristic of
their own and keep to it, and it is, of course, guite possible
for them to do it. The B.B.C. have their own standard
which is very rigidly kept to, as-the author happens
to know, and as all their dircct recordings are carried
out to this standard no trouble arises. The commercial
shellac pressings are also kept to a definite standard :
or at least they are supposed to be, there is mounting
evidence that quite considerable deviations $ave been
made from time to time on some recordings ; and it is
certainly to the advantage of the private user if he aims
at-a definite standard characteristic, Small deviations

will imake very little difference, but it is desirable that

some sort of standard should be aimed at. The author
suggests a characteristic similar to thatin Fig. 1B as
being one which can be obtained-with little trouble,
using good quality, well-designed equipment and one

quencies, falling off quite appreciably in the bass and -
treble registers. ) .

We can theréfore record at a higher .evel in both the
bass and the treble than we could otherwise do, without
fear of overcutting, or of presenting too *steep a wave
front in the higher end. This is doubly useful as we shall
sce. First, because it enables us to record at a slightly
higher level in the bass, which means rather less boost
will be required on playback, also a higher level in the
treble so thaf on playing back we can afford to use a
slight treble cut which enables us to cut out any back-
ground noise due to needle hiss, disc variations, etc,
Secondly, it means that our overall characteristic can
be more uniforin throughout and the less compensation
and faking we can use, the more likely are we to obtain
really first-class quality on the finished record.

The final decision must be made by the user himself
as to how miuch emphasis is used and where it is used,
for no matter what the “experts” say the final answer
is always “ does it please the listener.” If it does then
it’s right. ’

Equalisers

First, it is necessary to obtain a constant amplitude
chavacteristic below about 400/500 c.p.s. for reasons
already discussed. Equalisers for performing this can
either be inserted in the main
amplifier, or between the output

ab

! 4 transformer and ‘cutter Lead.
(4) In the higher class cutter heads

+ /5 .

they are included in the head
‘/’ and no other equalisation is
needed for all the more usual

#0]-

o

purposes. If they .have to be
put in it is perhaps the better
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,A

practice to include them in
the intermediate stages of the
amplifier, rather than between
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the eutput and the head, as
/] this can lead to quite severe
distortion. A suitable bass at-
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{A) Froposed American Standard
Crossover =~ 70Q C.R .

(B} Suggested Characteristic =%
For Normatl Directr Recording .
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i tenuator - can quite well be
included in the tone cogptrol
stage*and has, in fact, several
advantages if {fitted in {this
stage.

Secondly; some form of treble
bhoost must be provided for to
_lift the top end of the scale, so

i
]

as to give a rising characteristic
in recording which, when atten-

uated on playing back, gives a
_ reasonably “level response with

s0 100 1000

Fig. 1.—Characteristic curves for recording crossovers.’

which can easily be adapted to commercial pressings
when this type are reproduced in the ordinary way."

_The author has used this standard consistently for a
long period with excellent results on all types of recording.
The equipment used both for recording and playback
is capable of a really high degrec of quality without
any elaborate and expensive ‘‘ gadgets.””  After all, the
home user does not want to have to use special playback
equipnient each time he plays commercial pressings be-
cause his recording amplifier is fixed for some fancy
characteristic which differs widely from  the usual
standards. :
- Certain rules havé to be kept to in all cases, such as
the modified curve below the region of 500 c.p.s. to
prevent excessive amplitudes and the desirability of
increasing the higher g¢nds to get a better signal to noise
ratio on playback. These, fortunately, do not cause
quite so much trouble as one would imagine at first,
chiefty because we are not copcerned with recording
sine waves, all the time of equal energy at all frequencies.
The encrgy content of sounds with which we shall be
mest concerned with are greatest in the middle fre-

a good signal to noise ratio,
70,000 and an attack on speech and
music which makes the record-
ing’ “live,” " as though the
orchestra were right in the room
and not away back behind the loudspeaker. This
again can be carried out in the tone conirol stage, - -

A properly designed tone control stage is an essential
to any recording system and if one is unsed which is
correctly designed it will A1 all the requirements of the
normal user. Special equalisers for experimental work,
or for obtaining some special characteristic, can always
be included at suitable points where desired, with a
shorting switch to give the “ normal” position.

Mony tone control circuits have been published from
time to time, the better class types are all good and
suitable for our purpose, it is morc a matter of general
choice as to which onc is used. Fig. 2 shows the type
which the author recommends as being perfectly satis-
factory as a basis to work on. Alteration of the con-
densers, resistances and cfioke can be made to give slight
differences in the overall characteristic if desired, the
basic circuif remaining the same. No originality is
claimed for the circuit, it is quite a well-known standard
type which has proved very rcliable in use.

Most tone control stages of good design use a valve
to compensate for the uswal loss occurring in the circuit,
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“r Tt is essential that this
*% valve be carefully de<
coupled and that a really
first-class’ free-from-
ripple H.T. supply be
provided. Tone control
stages can be a very bad

s

for the slightly extra driving power and associated
trouble required.

An amplifier using two valves of the PXz5 class in
push-pull, together with a good quality cutter requiring
something of the order of 0.6-1.5 watts, will produce
really first-class results which will leave nothing to be
desirved. :

source of hum pick-up, The main amplifier—which should include the tone
16 Mrd and they should always control stage in the * straight ™ posit;ion——shdﬁld have
S MFd
50,K 3K
= "
/ Ganged
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Fig. 2.~Tone control circuit.

be inserted well away from any A.C. component such as
the mains transformer, particularly if they use, as most
do, an air core choke for high frequency boosting. Whilst
on this subject it might be as well to mention the question
of suitable layout of the tone control/mixcr stages and
the main amplifier.

It is very desirable that the mains unit should be
separate from the mixer and tone control stages. The
latter can be in the form of a small unit with sloping
panel close to the operator, whilst the output stages
and' power pack can be on another pancl, probably
rack mounted. Alternatively the mixer unit can be
separate; the tone control stage, voltage amplifying
stages and output stages can all be on the one chassis,
with the power unmit quite separate., The author’s
equipment is built like this and is absolutely hum-free
in all conditions; it also has the advantage of very
casy and clean constructiof.

The Main Amplifier

The main amplifier should be capable of providing
the cutter “head with “sufficicnt power to operate
efficiently ; the output will depend upon how much
power the cutter requires. In any caseitis very desirable
that at least three times the power required by the
cutter is provided and in no case should it be less than
6 wafts, There is no question that power triodes are
the most suitable for recording work, and although good
results can, and are, obtained with pentodes having
.plenty of negative feed-back, applied expetience shows
that the triode more than compensates, in final results,

as good an overall frequency response as possible,
which should certainly be not worse than - 1 db in
the range 30 to 8,000 c.p.s. and could quite well be
extended to 10,000 e¢.p.s. without much trouble, It
should be absohutely hum free. This cannot be stressed
too highly; the slightest hum should not be tolerated,
as it will show up as a nasty rumble on the recording,
besides upsetting the response as a whole, The complete
equipment should be so hum-free that it is quite possible
to ‘“ put one’s head in the speaker ” before it is apparent
that the equipment is live.

Good quality components should be used throughout,
especially for the coupling condensers, whith should be
mica for prefercnce and have a really high insulation
resistance. The output transformer should be as good
as it is possible to buy, as it is the most important
component in the amplifier. It is quitc casy to obtain
the above-mentioned response in pre-amplifier, voltage
amplifying and output stages, but this will be no use if
a badly designed output transformer is used.

Fig. 3 gives the circuit of the author’s amplifier,“which
is quite a well-known conventional type. It is very
doubtful if this can be improved in any way as regards
quality and the reader can rely upon getting the very
best possible results by using this circuit with good
components. The only alteration which some may prefer
is the input circuit known as the Schmitt circuit, after
the designer, which gives a more true push-pull driver
stage than the original, It has the merit of requiring
two less 16 mid. condensers and a bias decoupling
condenser but, on the other hand, the cathodes of the

(Continued on page 387)
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THESE ARE IN STOCK

ELECTRONIC EQUIPMERT AND
ACCESSORIES. By R. 6. Walker,
B.Sc., A.M.LE.E,, A.M.I.Mech.E. 25/-.
Postage 6d. .
PRAGTICAL WIRELESS GIRCUITS.
By F. Jd. Camm. 6/-. Postage 4d.
PRACTICAL WIRELESS SERVICING
MANUAL. By F.d. Camm. §/6.
Postage &d.
THE MATHEMATICS OF WIRELESS.
R.Stranger. 7/6. Postage 4d. .
FOUNDATIONS OF  WIRELESS.
By M. G. Scroggie, B.Sc., A.M.LE.E.
7/6. Postage 4d.
TELEVISION REGEIVING EQUIP~

. MENT. By W.T.Cocking, A.M.l.

10/6. Posta"e 3d.

THE AMATEUR RADIO " HAND-
BOOK. 3/6. Postage 6d.

RADIO DATA CHARTS. By R. T.
Beatty and J. McG. Sowerby.” 7/6.

Postage 4d.
NEWNES ELECTRICAL POGKET
BOOK. 6'-. Postage 3d.
THE WIRELESS WORLD VALVE
A. Operating conditions and
Base connections of the principal
types and makes. 2/~. Postage 2d.
VALVE REPLACEMENT MANUAL.
For Radio. Bervice KEngineers, 6/-.
Postage 3d. . -
We have one of the finest stocks of
Technical Books in the Gountry.

THE MODERN BOOK CO.
(DEPT. P.A.),
16-23, Praed St., London, W.2.

COULPHONE RADIO

PROMPT MAIL ORDER SERVICE
NEW GOODS ONLY
Orders over 5/- post and pacKing free.
Tumgsram and B.V.A. Valves. Over
2,000 in steck. List prices.
Mains Transf., 350v,-0-350v. 100 mA.,
4v. 6a., 4v. 21a., Oor 6.3v. 3 a., 5v. Za., ~6/6
Transt. Bobbins, as above ..
P.M. Speakers, less transf., 3iin 9/—
8lin., 21/6; 5in,, 21/-; 8in,, 22/6 10in..
35~ With pen. transt., 6in,, 27/ 8in.,
27/6; 10in., 42/6.
8in. MLE. 1,200 ohm. field pen, trsf. 82/6
Povwr—Pen, Qutput Transf., 40mA. 8/6
Parafeed L.F. Transfs. 4 11 6/~
S-way Cable, 10d. yd. ; 3-way, 6d. yd
Mains Dropper Reslstors, 800 ohm
2 adj, taps, 3 amp. with fixing feet 4/
Push-back Wh‘e 50ft: 2/9 ; 100ft. 4/9
Carbon Resistars, 1w, 6d; 51w,
9d. Standard valves 50 £, to 5 meg,
esin Cored Solder... 4/ Ib.
ned Copper Wn'e, . . 2/8
Steeving, 2mm., A.LD. Speci., 2d. yd,
Moving Coil Microphone.,. e 95/~
Mike Floor Stand, chromium . 42/~
‘Fubular and Sitver Mica, all sizes
Vaive-holders, Eng. & Amer,, 6d. each.
Yol. Controls with sw., 4/9,9ess sw. 3/6
Smoothing Iron Llements, 450w. 2/‘3
Fire Spivals, 750 w., 2/ ; 1,000 w. 2/6
Staneleo Soldering Irons, 530v, 17/6
Speaker Ficld Coils, 2,000 ohms, 9/6

_;agoothmg Chekes, 15 Hy. 200 mA.

21/-
Tuning Condensers, 0005 with trim-
mers, 2 gang, 11/6 ; 3 gang, less tr. 13/6
Tuning Coils, M. L. wave, with
reaction circuit . Pair 12/6

-Mrﬂi’xmmeters, 4tin,, B. S “1st gx‘avde

. Knife edve pomter .
Electrolytie tondensers. Limited
supphes. 8mfd. 450v., 8/9 ; 8-8mid. 450v.,
12/6: 25mfd. 95v., 50 mfd, 12 v, (boti
gge przced 9/6) ; 95mfd, 50v., 3/~ : 7 "50mfd.

Line Cord, -3 amp., 60 ohm per ft.,
2and 3-way, 8/8 per yard.
Stamped -addresseqd.envelone far lList,

NEW LONGTON,; Nr. Preston

MIDLARD INSTRUMENT CO.

BATTERY CHARGERS, 200/20-v.
a0, over 3 models, outputs from
2 V. at 1 amp. to triple circuit 3,000~
watt types. All  fitted selenium
rectifiers, a.mmeters. fuses, sliding
‘resistance  or pped  transformer

control, fitted in smart battleship grey.
gu&mcleq

Iilustrated leaflet and pI‘lCeS

RE TAPE, yellow 3 in. w1de,

,005 t}hlck 4id, yd.; 12 to 72 yds.,
4d. vyd,
it %, & or § hole, admis §, i or 4 cable,
10d. doz., 8/- gross,
8 colours, 1-yd. lengths, 2/8 dog.
MICROPHONES, ex-respirator, hake-
lite case, contains super inset, fitted
cord and jack-plug, 56 ; less plag,
4/6 ; plugs only, 1'6. Insulators,
ex army receivers, for aerial lead-in,
also suitable for transmltters and car
radio, ete., 1'-, 10/-
MEDIUM ~ WAVE C()IIS, th
reaction, circuit, 3/6 Midget medium
wave, aerial and H.F. coils, circuit for
a 3-valve seb, 7/6. S.W. coils, set of 3,
4-pin, 12-80 mstres, circuit for a %-valve
set, 8/6 Paxolm formers, 1% dia.
31 long. 8d., 5i-
) A\(xA\IO V\E‘;I‘()‘\' 200250-v. . A.C.

motors, synchronous, self-starting.
Initial speed, 200 r.p.;m. Fitted reduc-
tion gear, final drive approx. 1 rev. in
12 minutes, 22/6. Boxes of, gears,
worms, collars, bearings, différential
and _ reduction mechamsms etc.,

peculiar to above motors, ¥/6.
L\s’lRL MENT WIRES, copper enam-
elled, 14-16-18-20-22-24-26-28-30-32-38 swg.
29, 8-, 3"%, 3/6. 3'9, 4'-, 43, 4/6, 4 9,
5/-, g'- Th., Tess than I-lb. reels
3. extra, 1 to 3-1b, reels '1/- extram,
4 10 8-1b. reels 2/6 extra: 22-swg, D.C.C.
3.6 1b., 26-28-swg. D.C.C. 26, 3/, per
8-0z., reels ad. extra. All reels return-
able Gauge covering and continuity

eed.
(,OL'\’U RS, roller type, 0-999 repeat-
ing, 36. Slydlok 5-amp. fuses, 2/8.
*"hckODlsk volts, ohms, watts and
current calculator, ivoring, 6/6, Mer-
cury ntches, 20-amp., latest type,
5'8. Tungstum contact sebs, 6d.

lT)tarmJ naéa/, smail telephone type,
0S8,
CHASSIS, steel un—=praved S-valve

holes only, 10 x 6% X 38, 8/6. Hydro-
meters, graduated float type, 5,6.
Insulators, porcelain stand-of, ribbed
and tapered, 311n 1-. 10~ doz, Ditto
1tin, Yd., 5/- doz. Soleands 6 or 12-
velt at l-amp. 2/6. Powerful 200-250-v.
A.C, magnets, 3/6.

COVERED “lRE, 20 swg, tinned,
copper, rubber covered and braided
6 colours, 12 to 400-yd. coils, 1d. yd.
Push-back, .020, 6 colours, 50 yds. 2/9,
100 yds. 5/~ Twin mjamond flex, 1st

4l WV.C.
3-core, 9029, 1/6 yd. VIR 81029, 4d.
¥a, Be]l, etc., wire, 22-swg, DCC
25 yds. 1/, 50 yds. 1’3, 100 yds, 3/
RESL\I—L()RED LDER, 1& swg.,
% 1b, 1/-, 3 1b, /=, 11 4/-, B.A, bolts
ﬁtted nuts, assort, gross 5i-, Soldering
irons, Henley or Siemens, 220/230 volt,
65-watt, 13:6. Neon indicator hmps
930,240-V0lb, B.C., 2/9.

'l.ELEPHO\T BELL BOXIIS a.P.O
type, 7/8. post Sd., consists of (sold
separately) AL, bell, 2/6; Induction
coil, @~ ; 2-mid. conds., 2/~ ; fitted in
teak wall fitting boxes 2/6. Mieca
sheet, 2 in. square, L' 4oz., 9/- gross.
Ammeters, M/ 1.5, 3 and b-amp, 20~
each. Press-button - "switches, small
5-way, non-locking, 28,
CRYSTAL SET  assemblies  with
circuit, 6/6. Detectors with crystal
and C.W. 2/6. Permanent detectors,
2:6. Quantities small radio and
.electrical piece parts to offer, sampie
box, over 100 parts, 5i-. Usebul steel
boxes, open top, approx. 4 x 2 x 21 in.

/= doz, Insulation tape, wd. roll.
Insulated staples, box of 100 1:-
Mechanisms incorporating 20-amp.
switch, 2.6.

Lists, 1d. s.a.e. Tlustrated Chareer
list, 2id. s.a.e. Orders over 30/- post
iree, " No C.0.D. under £3, Note ; we
were closed for holidays J uae 30th -to
July Tth.

MIDLAND I\STR'L\IE’\’T co., "

18, Harborne Pk. Rd., Birmingham, 17
Tek: HAR 1308,

Ruhber grommets 3 sizes, .
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. B T A SR I
H. GOULD,

RADIO & ELECTRICAL
- DISTRIBUTORS,

12 PRINCES STREET,
CAVENDISH SQ., W.I.
MAYfair 4014 .

MAINS TRANSFORMERS.—Type C, ‘7‘00'04’»00,
6.3 ot 4 v,, 28/6, Type D, 500-0- -300, 6.3 v., 36/-.

SPEAKERS.—8in, Celestion, less trams., 92/8.
5in. Rola, less truns,, 21/8, 8in. Magnavex. with
TEADs,, .,8/6 61in. Mavnavo‘r, with trans., 26/8,

VOLUME CON‘I'ROLS 50 K., 1, §, 1 meg., with
switebh, §/9, 100 K, }, 1 meg less swvtch 3/6.

OUTPUT TRANS. PENTODE 6-6, heavy duty, 8/6.

COLILS (Litz wound).—3/wave A, and A.F., T.R.F.
cironit enclosed, 10/6. M/\mve high gam 8-,

TUNING CONDENSERS ~—2 gong .0003, with
selibrated reale, 14/6.

DROPPERS, .3 adjustable tapping, with feet, 4/8,

LIKE €ORD.—.3 3-core (60 ohms, per it.), 4/= ya.

SYSTOFLEX,—2 m.n., 8/0 doz. yd. lengibs.

VALVEBOLDERS.—Tuternational Octal, U.S. A,
G-, 3-, and 4-pin. English, 7- and 5-pin, 8d.

SPEAEER FIELD COILS.—1,000, 2,000 chms., 8/-,
CHOKES.—H.F., 2/9, Midget LT, 5/9.
WIR E--Wgi QUND POTENTIOMETERS.-—0-2,000

ohing
KKOBS. ~>Laﬂdard type, 8d. Instrument type, 1/-,

ELECTROLYTIC KIT.—Tncluding SMFD, 450VDC,
4MF‘D 360VDC, 2MED, %){IVDC 1IMFD, u.)()
-1 doz Assorted Tubnlars, etc., 27/6,

EADIO LITERATURE,—Valve Moanual, $/€,
Text Gear, 1;6. Radio Circuits, 2/0.

CGriers by Post Only. Post Free Over £1. No .0.D.

YOU

can become

a first-class
RADIO
ENGINEER

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

T. & €. RADIO COLLEGE
NORTH ROAD, PARKSTONE, DORSET.
(Please note change of address.)

P v i ——— - - -

Y (Post in unsealed envelope, 1d. stamp.) |
| Please send me free details of your I .
} Home-Study Matbematics and Radio i
¥ Courses. ‘
} NAME . I
i "

| § ADDRESS o
1 . ’ : i
13
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VALLANCE'S' SPEBIAI.S

.VALVES, large stocks de].lvery b “fetirn.

CTL, 4 v. 3 amp. Alo with 6.3 v, 5 amp. CT.
and 5 v. 2 amp. at 35/3 each (shrouded),

SE’CONDARIES, 260-0-308 v, T5'm.a;, 4 v 4 amp,

at 37/6 (shrouded).
SECONDARIES, 45040-450 200 m.a., 4 v. 8 amp

5, 4:v. 5 amp. CT. 4 v. 3 amp. at 429 each. After brief, intensely interesting study
. —-undertaken at home in .your spare
o BS. 01 m.a, full sale, moving coil. |- time—-Y¥YOU can secure. your pro- || 2/8 each’

Also 6.3 v. b amp, CT., 6.3 v, 3 amp. CT. and
5 v. 3 amp. 42/8. Plug 2/8 post and puukmg.

~ || FIRST-CLASS
s s raanss, o | REDIO COURSES . . |

(Op. Padd. Hospital.) Phone : Ci

| LASKY’S . RADIO

370, Harrow Rd., Paddmgton, we

12 mfd, 500v. 1 Yra 500v..

106 ohms 28n. dam. §2je; Sin. Giam, O3, fessional qualification.  Prepare for ]| mains

. flush mounting. - YOU
MICROAMMETERS, 0-500, 200 ’ohms,' Slin, diam, in Radio.

71/6, 5'm.a, meter rectifiers
8.P. 12-way. rotary switches 5/« eacl
D.P. 6way rotarv switches 5/~ each (low Tesistance
(,ontucts). :
SPEAKERS perm:ment Magnet Moving Co‘xl
8 obn
ROLA, 51n £1/8, 63in. 20/8, 81_1_.\. 2_4].- 5
GOODMANS, 33in. 80/~ (3 & 15 obma), 1210, 135/,
VITAVOX, 12in. 20 watts £11/13/3. - .
PUSH-PULL OUTPUT TRANSFORMERS. Bpeaker
matching from 1-30 ohms, valve loads 1,500 dhms
to 16,000 ohms. Will maich almost all types of
valves, single-ended stages. Push-Pull class A,
ABl, AB2 and B, 15 watts 84/-, 30 watts 49/8.
Full instructions with edch transformer,
HEAVY DUTY MULTI RA'L‘IO 1‘) rr\tms for 2.8
ohm speat 70 ma. d stage. Has
special applk(mon to 10 ohin speakers. JInstruc.
tion leaflet with cach transformer., Price 18/8.
RAYMART precision short-wave components always
in stock.
Please send: cash and pos(f)a:ge with order, otherwise
C.0.D.

VALLANGCE’S

s s, s .

o i 0

Let-us show you how !

g===== FREE GUIDE imm=m, |{ valuc

The New Free Guide contains 132 L |} 3/- doz. Volume Controls, 1, 1 and 1 meg.,
lesiswigch atsals each ; ugn;h switch, 5/9

i d p
E ?9 and 7/6 each., gam 3-way 1’J
ohms, per fogb, best quahty, at 3/11 yd.

e Escutcheon

. pages of information of the greatest
importance to those seeking such |
success compelling qualifications as 1
A.M.BritiR.E., A.M.LEE., City | i | Slow aotion Dial and Dri
and Guilds Final Radio, Matric.,
kopldon B.Sc.(Eng.), AM.LPE., I |] 83 1 and 1 watt, at
ship-(all branches), etc., together 11} 160 mA., 1596 e
with particufars of our remarkable l 1 coils with react;ion‘ at 10/6
versal Speaker Transformers, 765 Cla

and QPP, driver and outpub types, 9/6.
Pentode S/Trans., 5/9 each. Solder, Re
ances, tin copper wire, soldering 1rons .
knobs, . toggle smtches, 2 and ;3 gang-

get- Medium Wave

T. R F Girt with diagram,

Guarantee of

SUCCESS OR NO FEE
Write now_for your copy of this }
invalyable Imbhcauon. it may well %
prove to be the turning point in your l colls, A, &
career. - 1 10/6 pair. Cheaper types
A
- &?ﬁgd‘&?&gggﬁ_; | gY8, 8. 236 cach. ' Godimi

NATIONAL INSTITUTE OF
ENGINEERING

114, 3 watt resistors,

Draughtsman. Smdothing Chokes, Midget

condensexs,Hete

SPEAKERS. Rola P.M., 5in,,

ovei' 5000 hew boxed Engl

OFFER FOR SALE THE I‘OLLOWING i
AL OFF!

GET A CERTIFICATE! THIS MONTH'S SPECK

4'v.2 amp, Also With 8.2 7. 3 amps, 5 amp QU ALIFY AT H OMquN SPARE %0 assorted Condensers oo sisting of 8 ‘mfd.
: TIME -

v.,4 mid. v (can t.vpe).

&y 350 7
13 etc., ete. . All fOr £2. Post free.
| 2 mtd. Block Paper Condensers, 850 v. wrk.,
4 mfd ‘700 v.w., 5/8 ead]

33/6_ea d 6.8+5 W tl gg?é
. ea., an Vo eaters, h
R share in the post=war boom Eman erocodile olips, 519 dog of

marked and: useful
values. £1 19s. 6d. per vard. Servisol at 5/~
in, Systoflex, assorted, at 9/3, /6 and

type, 2/8 each. Reswtors. assorted Ku; of -
1, £1 lotb..

60 mA, 6/6 each: larger type 500 ohms
ach., Medinm andggjng-wave
T,

5/8. pa
21/-3

.~2716 10in,, 39/6 each, Celestion 10in.
ith Transiormer, 45/8. ¥

lish and U.8.A

mains and battery valves as list prices.

'VALLANCE AND DAVISON, LTD.

144, BRIGGATE, LEEDS 1

(Dept. 461), 148, HOLBORN,
- LONDON, EC...

Send 1d. for our Msts, etc

Send s your réquirement C.0.D., BUT
ASH WITH ORDER PREFERRED

NEW BOOK

RADIO SERVICE
TEST GEAR

By W H. CAZALY. An e\tremclv uscful book.'

for those who- want. to . construct their own
instruments. It forms a valuable introduction

to the subject, and will help keen amateurs .

to understand the fundamental a.c. and
radio theory and principles’'so necessary for
the design 5f &ven the most simple apparatus,
This-background, combined ‘with ‘practice in
constructing an’ mstrument ‘is the surest and

‘most- satisfactory way of gaining -a sound:

lmowledge of fadio- theory and technique,
. o = aga s, net.

: 'NEW:EDiTION
SHORT WAVE
' RADIO

By I, H, REYNER.. A fourth ed
work by an :acknowledged authorityy on the
. subject—a reliable book on modern develop-
ments in'the use 'of the shorf, ‘ultrd-short, and
_uicro-waves, In. this new, edition the author

_has +included chapters ‘dealing  With ;the .

chnique of velocity modulated oscﬂlators
aud the Important subject of den guides,

- 8d. not.,

Pitmin Houso, PITMEN ngsway, .
Parker Street, ‘London, W.C.2

p ‘ .ERMAL DELAY“ X
SWITCHES

OLIVER PELL CONTROL L

CAMBRIDGE ROW WOOLWICH '5'E

TELEPHOMNE ! WIOLWECH * [ 422

’-

fon of a.

t:en E ltn

Elco design and build solderinz
irons, machines, melting YD St
and special furnaces- foa- al
solderi needs 0 sui

voltage up.
illustrated are four
mte rchangeabl

many others.
Virite jor leaflet to
Sole Agent ;

ELOORDIA LTD,,

2y caxton Street. London, s.w.i.
Tel: ABRey 4986,
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e ) . Fig. 3.=Circuit of well-knovn conventional type amplifier.

two ,nput valves are some yo volis up, which is not
very desirable. - It is a matter of personal cheice which
input circuitis used; either are excellent for our
purpose. ' ’

layout and- despite its excellence iS quite cheap to.
produce. ‘The mains unit should be.ivell designed with .

two stages of smoothing; filament windings should be
centre tapped and balanced to earth, with a separate
winding. for each output valve 6 that self-biasing can
be used. Total harmoric distortion of this type of
amplifier should be under 1 per cent. when giving full

The circuit lends itself to a very easy and clean-

rated output. - It is. convenient for the tone control
stage and the two driver stages to be mounted on the.
same chassis with .the output valves. The former can
all be fed from the same filament winding. Little need
be said regarding the layout and- wiring. as ordimary

“general practice can be followed, always remembering

that a recording amplifier must be’as perfect as possible
and that it pays a good dividend to put the best into it

The tone control stage, together with the amplifier
shown, is quite snited for use with either radio or pick-
up input, but will require an extra stage of amplification
if used with a microphone, - .

- 4o0K00Nn

854 vs-

0K .

0000008000000

Px25s ' .

Fig. 4~—Alternative input (Schimitt circuit). To balance, in each.case, insert 50 vesistor at P, With 1,000 c.p.s.

Ty

input balance 20 k. potentiomigter to minimum signal—with phones ccross P.
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Monitoring , T g @
It is essential - that some form of monitoring should be
provided if one is to obtain the best results. Several
ways of doing this can be-.arranged—from the simple;
high -impedance loudspeaker . placed across a low
mpedance head to the more elaborate: monitoring
iamplifier. The former method robs some of the power

" available to the cutter and is not easy from the point

.of view of controlling the volume of the monitor speaker.

Without doubt, the two best methods are : use of a
separate small amplifier with its own bass and treble

. controls and fed from some peint on the main recording

amplifier, such as one side of the output transformer
with suitable attenuwator network. This method  has
the advantage that the volume can be controlled
perfectly at will, without in any way affecting the output

o the cutter head; at the same tiwne it is possible to
“listen to the programme as it will be beard from the

completed record, with the correct bass and treble
adjustments. It is always desirable to monitor at a
point as near as possible to the cutter head, rather than
earlier in the chain. The above method can further be

improved by using a pick-up on the disc being recorded
and placed a groove or iwo behind the catter head.
By this method it is possible to actually monitor the
recorded disc and although one must remember that.
there will be a small time lag one is actually hearing
what is recorded, taking into comsideration the cutting
operations;” which no other monitoring method
can do. . o . .
If the expense of a small amplifier for this purposc

-can be met, then it is without question the best method.

The valve or valves necessary (never miore than two)
can be fed from a separate winding on . the mains
transformer of the main power unit if desired. Another
advantage of using the separate monitoring amplifier and
pick-up method is that by using a change-over switch
it is possible to listen to the incoming programme or the
recorded disc in a matter of seconds and thus have a
direct comparison of the original and the recording.
The next two artitles will deal with playback ; types
of pick-ups, needles, compensating circuits, tracking,
with photomicrographs showing needle wear and
specially shaped stylii. b

o

Television Broadcasting Practice

{Concluded from page 344, July isstie)

RESENT technical opinion in America holds that a
channel wider than 6 me/s is required for a colour
television system if it is to be competitive with

the present black-and-white images. Moreover, many
problems remain fo be solved in providing proper
balance of ‘colour under the wide variety of spectral
distributions and brightness encountered in . light
sources. A non-mechanical method of imtroducing
the colour sequence is also highly desirable. These
problems will receive attention as spon as facilities for
research "are again available. . .

The long period of inactivity in: television since
America’s entry into the-war has obscured the future
course of events, but there are indices which point to a
post-war period of intense activity.. One such index
is the list..of applications :for commercial television
station licences, now pending before the Federal Com-

- munications Commission. There are now 39 such

_applications, over four times the number of commercisd

licences at present in force. The geographical distri-

bution of the proposed stations is shown in Fig. 25.
Another index of coming activity is the plan tenta-

tively announced by the American Telephone and Tele-

graph Co. for extending the coaxial cable. The schedule, .

contingent on the progress of the war, calls for extensions
of the present New York—Philadelphia link to Washington
in 1945; to DBoston and Charlotte, North Carolina,
Chicago to St. Louis and Los -Angeles to Phoenix,
Arizona, in 1946 ; Chicago to Buffalo and the beginning
of a southern transcontinental route in 1947. - By 1950,
at the completion of the present programme, the coaxial -
system will extend as shown in Fig. 26. This gigantic
system of coaxial cable is not necessarily predicted upon
television network connections; rather it is planned
as normal extension of long-distance telephone circuits.

" But sufficient reserve facility is planned to accommo-

.

date television demands where they may appear.

A definite index of post-war plans is the review of
standards recently made by the Television Panecl
of the Radio Technical Planning Board. This group of 30
experts voted unanimously in June, 1944, to recommend
standards substantially the same as the pre-war standards.,
stating that “the proposed standards are the best on
which to resuine television activity, based on. all presently
available information.” =~ } o

The changes in the standards proposed by the R.T.P.B."
Panel are simple. The alternative standards permitted
by the F.C.C. and previously discussed in this paper

in America

are restricted to permit but ore method in each case,
Frequency tmodulation is ne longer proposed for alter-
native use in transmitting the picture -signal, and the
alternative waveform shown in Fig. 13 is no longer vé-
commended. Definite changes in the standards relate,
strangely enough, only to the sound channel. JFre-.
quency modulation is retained, but the. maximum
frequency deviation is reduced from £ 75 kejs to -
25 kefs, to reduce the difficultics associated with focal
oscillator drift on the ¢hannels at zoo mc/s and above,
which are now proposed for active use, To compensate
partially for the reduction in signal level brought about
by the reduction in frequency deviation, it is propesed
to increase the radiated power of the sound transmitter
to the range from 1.0 f0 1.5 times the radiated picture
power, a maxitmum increase of three times over, the
prevailing standard. = Finally, the time-constant of the.
audio-emphasis characteristic has been reduced from
100 S t0 50 i S, in the interest of more efficient opera-,
tion of the sound transmitter. ] ,
The recommendation of the R.T.P.B. Panel which
points most clearly o the expected level of post-war
activity is a proposed atlocation (Fig. 27) which calls
for twenty-six 6-mc/s channels between 50 and 246 mc/s.
Whether or not these facilities will actually be assigned
remains to be secn. But the need is clearly apparent
for ‘a truly nation-wide service, comparable with the
present standard broadcasting system.

In conclusion, a brief -comparison between presexﬁ:

. American standards and the pre-war British standards

is appropriate. Sincé the British standards are eight
years older than the most recent revision of the American
standards, the British standards inight profitably be
reviewed to take account of recemt practice.

If this were done, comparison with the American
standards would snggest that vestigial-sideband trans-
wisston be adopted in preference to the doubie sideband
systeni, and that the number of lines be increased from
405 fo some value hetween 500 and 600. The z5 per sec,
frame rate should of .course be retained; this allows
approzimately ro per cent. more lines than the 30 per
see. frame rate. A suitable figure corresponding to -
the American value of 525 lines would then be 567
lines (=3%X3x3X3X%). In all other respects, except
polarity . of transmission and equalising pulses, the
American and British systems are closely simdlar.
The method of modulation for the sound channel is a
question on which much intérnational discussion is still
required, but the issue is not a major one in any event,
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Impressions on the Wax

Review Qf the Latest

HMY, 0 ’
open the selection of HL.M.V. releases for this
month I cannot do better than draw attention
to a truly delightful and cqually brilliant recording
by Jussic Bjorling (icnor) and Hjordis Schymberg
{soprano) on H.AL.V. DB6ixg. They sing in Italian
two well-known duets—one being the rather haunting
“ 0O Soave Fangiulla” (Lovely Maid of the Moonlight)
from Act 1 of Puccini’s opera, “La Bohéme »?: and
~the second, “E Il Sol Del'anima” from Aet 1 of
“Rigoletto,” by Verdi. Of the two I like them best
in “O Soave Fangiulla”; this is, no doubt, because
I can always enjoy that duet, particularly when it is
rendered in such a faultless manner as in the recording
under consideration. Jussi Bjorling and Hjordis
Schymberg possess voices of exceptional charm, quality
and range; and, as duecttists, their balance and
understanding leave nothing to be desired. I strongly
recommend this record to all who enjoy and appreciate
singing in all its beauty. .
Two morc duettists who call for _special mention
are Jose Iturbi and Amparo Itwrbi. In this case it is
for their skill at the piano, and, so far as Jose is
" concerned, for the transcription and arrangement for
two pianos of the ever popular ‘ Rhapsody in Blue
by George Gershwin. The recording occupies four sides
of two records, H.M.V. DB6220 and DB6221, and it
forms a very pleasing example of outstanding merit,
of perfect co-operation between two pianists whose
performance is rich in expression and technique.

An unusual record, and one which I would rather
leave to the listener to judge, is “ A “Threnody for a
Soldier Killed in Action,” by Michael Heming and
Anthony Collins. It is in two parts on H.M.V . C3427,
and has been recorded by The Hallé Orchestra, conducted
by John Barbirolli. As its title indjcates, it is a solemn
lamentation, or funeral dirge, for one who has given his
life for his country and all that he holds dear. The
next record strikes a very different chord, It is entitled
“ England, My England,” and it forms a Pageant of
Naticnal Songs, played and sung by Massed Symphony
Orchestras, Organ, Dennis Noble, B. Bannerman and
Chorus—the whole being conducted by George Walter.

This recording is, as one would expect, stirring and
representative of the songs we all kiiow and associate
o closely with this island of ours. The soloists, Dennis
Noble and B. Bannerman, give fine renderings of their
songs, and they are most ably supported by a well-
balanced chorus and a first-class accompaniment by
the massed symphony orchestras and organ, Make a
note of the number—H .M.V, 3434, ’

From the roin. releascs I have a very mixed bag.
On H.M.V., Bg419 the well-known voice of Joseph
McLeod can be heard reading *“ The Lord’s Prayer ”
and “Psalm 23—The Lord Is My Shepherd.” = On
H.M.V. Bg417 can be heard the ** Bells of Westminster
Abbey, York Minster, Coventry Cathedral, Bath
Abbey and St. Mary’s, Puddletown™ as rung on Victory
Day, May 8th, 1943, A fitting commentary is given by
Frank Phillips, i -

John Gielgud, with Massed Choirs and Orchestras,
can be heard on H.51.V. Bo4zo, in the recording entitled
‘“ Fanfares ; Excerpis from-* Richard I’ ane: ® King
John’**; * God Save the King.” All profits _from
the sale of this record will be handed to King George’s
Jubilee Trust Fund, On the other side of Bo420 The
B.B.C. Symphony Orchestra, conducted by Sir Adrian
Boult, have recorded “ Rule Britannia” and * The
British Grenadiers.” . .

"As a distinct contrast “Hutch® offers “I'm
Cordessin’” and  “Waiting” on H.ALY, BD: 104 ;
while on H.M.V. BDr10o5 Dinah Shore renders “ Like
Someone In Love " from the film * Belle of the Yukon,”

ol % a

Gramophone Records

and “ Auld iang Syne.” In the latter she is accompanicd
by The Sportsman Quartet with Orchestra. -

Columbia ’

“ ORWEGIAN Dances,” by Grieg, Op. 35, form the
recordings on Columbiz DXr1192-23. This

delightful work is played by the City of Birmingham

Orchestra, conducted by George Weldon:

The dances are in four movements: No. 1, Allegro
Marcata (in D_minor); No, 2, Allegretto Tranquillo
(in A major); No. 3, Allegro Moderato aller Marcia {in
G major); and, finally, No. 4, Allegro Motio (in D
major).” Kathleen Ferrier (contralto), with Gerald Moore
at the piano, has made a good recording on, Columbia
DX1194 of “ Come To Me Soothing Sleep ” and * Spring
Is Coming.”” Miss Ferrier has a voice of pleasing charm,
and her performance is to be commended.

Another of the “ Old-Time Dance Series,” or rather,
another two—Nos. 12 and  13—will be found on
Colwmbian DX1195, on which Harry Davidson and his
Orchestra have recorded “ Excuse Me Waliz ” {Elon
boating song) and * Slow.Waltz ” (Songs d’Automne),
two topping numbers for dancing. . :

In the roin. series there is a spate of patriotic record-
ings: "Cohwmbia DB21jo is entitled “ National Anthems
of Allied Nations,” played by the regimental band of
H,M. Grenadier Guards,” The anthems included are those
of Britain, France, Norway, U.S.S.R., Czcchoslovakia
and Holland,

On Columbia DBz2172 the same band has recorded
“Star Spangled Banncr,” followed by * Liberty Bell,”
and, on the other side, “ God Save the King,” followed
by *“ Pomp and Circumstance March No. 1.”

On Columbia DB2173 there is “La Marscillaise,”
{followed by * March Lorraine *’ and “ National Anthem
of the USS.R.,” followed by *‘Song of the Plains.”
These are also played by the regimental band of H.M,
Grenadier Guards. ’

Foden's Motor Works Band — conductor, Fred
Mortimer—have a good recording of * Die Fledermaus
Overture ” on Columbia FB3112, both sides. 20

Victor Silvester and his Ballroom Orchesira have
selected for their latest recording on Columbin I'B3iiy
“Love Is My Reason —waliz, and “ We'll Gather
Lilacs »’—quick-step. '

Parlophone .

“DREAMS of Yesterday” and “Coming Home,”
two delightful little numbers, are rendered on

Parlophone F2076 by Dorothy Squires, accompanied

by orchestra conducted by Billy Reid. .

Billy Thorburn’s-“ The Organ, the Dance Band and
Me,” with, of course, Billy at the piano, have recorded
“The Boy Next Door "—waltz, and * Down Our
Way “—foxtrot, on Parlophone Fzo74.. .

Geraldo and his Orchestra offer two good foxtrots
—“We’ll Gather Lilacs” and * Robin Hood "—on
DParlophone I'2073, These are played and presented in
true Geraldo style; and I recommend them to all
dancers, . .

No. 67 of “Tin Pan Alley Medley,” played by Ivor
Moreton and Dave Kaye {on two pianos with string
bass and drums) will be found on Parlophone I 2071,
It introduces * Ac-cent-tthu-ate the Positive,” “1
Promise You,” “ A Dream World is Waiting,” *“ Sleigh
Ride in July,” “ A Little on the Lonely Side ™ and
“ Don’t Fence Me In.”

Regal

HARRY LEADER and his Orchestra make the only
recording I have for Regal this month; and they

have sclected * The Last Waltz of the Evening ” and

“ YWaiting 7~foxtrot.



390

PRACTICAL WIRELESS

August, 1945

Open to Discussion

The Editor does pot necessarily agree with the opinions expressed by his correspondents. All letters must
h Y FITI)

be accompanied by the name and add:

.of the

Standardised Terms

IR,—Much has been written rccently and verbal
debates have been conducted upon the standardisa-
tion of technical terms, more especially with regard to
clectrical and radio phrascology. The {echnical press in
many cases is introducing, and rightly so, the more
logical “ capacitor ”' for condenser, “inductor ” instead
of coil, etc. Now surely we find our greatest revolutionary
need at the basis of all electrical and radio theory in the
incongruous description of a negative charge of electricity
as an “ electron,” so named by its discoverer from the
Greek “electra.” Atomic nomenclature includes such
freely used names, all self-evident, as the’ * positron ”
in describing the positive charge present in varying
numbers in the proton. The * neutron ” to describe the
corpuscular mass ajso present in the proton, but instead
of almost automatically speaking of the * megatron ” as
that negative charge we cling to the obsolete  electron ”’;
may I then propose an increasing use of the more logical
and descriplive term * negatron ’ amongst those of us
whose busincss it is to control and use it. To conclude
with a word of praise for Practicat WirerLtss and the
marked improvements in its articles. Its size, too, is
meore convenient, and all despite the rigours of war.—

H. T, Norman (Reading).

“A Short-waver”
IR,~—1 wish to make a correction to my S.W, Circuit
that you published in your July issue. The correction
is as follows: 1 mifd. coupling condenser should read

.1 mfd., 1 megohm grid stopper should read 100,000 ohms

or .1 mégohm.—J. H. Bruxt ({geds).
“Deaf "Aids”

IR,—One of our Members has drawn our atteation to
the article by ¢ Thermion” on page 245 of your
May issue. Our Member refers to the fourth paragraph
under the heading * Deaf Aids.”” Your Journal has
rightly a wide circulation, obviously among thinking
people, and we very much deprecate the-derogatory
terms.applied to the profession of dentistry. Thermion
suggests that little thought or care has been given by
the profession’ to the prevention of dental disease. He

is probably -umaware that unlike other professions or’

callings, all: dentists registered since 1921 have to pay

an annual retention fce, part of the money of which is.

devoted to endowing professorial Chairs and other dental
teaching appointments, and .part to dental research.
Very large sums of money have been expended since
1921 through the medium of the Medical Research Council
in the cause of dental discase. The Dental Board of the
United Kingdom, the statutory body concerncd, “has
also expended large -sums over the same period on
educating the public in the means of preveation of decay
and care of the teeth. That Thermion should not have
seen the posters on the underground stations and other
public places, possibly only rarely during the war, as

poster propaganda has naturally had to be cut down,’

but certainly widely during peacetiie, is unfortunate,
but we would suggest that before miaking such statements

he might have inquired from those best in a position.

fo advise him. a
He is quite right in his asswmption that anyone
discovering a talisman which would detect the true

" cause of dental decay would be hailed as the saviour”

of mankind, and the dental profession—if one is to
understand- the term “ dental industry ¥ used in the
article, to connote the same thing—would be the first
so to hail it, and would ceriainly not endeavour to
suppress the means. We would be grateful if you would

not nec ly fer p ).

bring these cdnsiderations to Thermion’é attention.—
W. G. Senior (British Dental Association).

) Mozambique
IR,—In reply to F, J. Walters® rcquest for information
about Mozambique, CRYBE lLorenzo Marques

broadcast every evening from 1830-2100 hrs. on 30.50 m.
9,710 kefs giving news in English at 19.10 hrs, I quote
further” extracts from iy log which-may bec of interest-
to readers: HEO4 29.02 m. 10,338 kcfs Berne with
English programme for N. America at 19.25 Rog, YU
Belgrade 49.10 m. 6,110 kcfs with Lnglish news at
19.15 R7, PRL8 25.60 m. 11,718 ke/s with programme
from 19.30 R8. A signal which is giving good reception
here now, but I have not seen reported lately, is HCJB
24.08 m. 12,445 kefs and 30.1e m. which Is a good
programme from 60.06 hrs. to 01.30 hrs., commencing with
the news. SBO Motala 25.53 m. 11,705 kefs with news
at 15.00 hrs, R6.

VLC2 Shepperton 30.99 m. 9,680 ke/s with English
feature programme at 16.15. This transmission is
beamed to Great Britain. A station which I have logged’
is ST—Radio Omdurman Sudan on 22.32 m., 13,345
ke/s with one English programme a week, that 1s on
Thursdays 17.30-18,00 R5. I think that's about the lot
for now. )

There is one small point I should like to make to
readers, When they send information in about stations
received or request information, why don’t ‘they give
the time the station was heard and the wavelength;
this would then be of use to other S.W. fans instead ot
just saying- “25 m. band.” etc.—B. Haves (New
Bradwell). - B

. Stations Identified
SIR,——Re A, Bower's query in June issuc of PRACTICAL
WIRELESS !

VONH, 5,970 ke/s power 300 w., and VONF, 640 kc/s
powdr 10 KW., operate between z22.30-03.30 G.M.T.
VONG, 9,475 kc/s power 300 w., operates belween
14.30-19.30 G.M.T.—R. ALLEN (Sydcnham). ’

 4-valve Short-waver

IR,—I would like to point ouit an error in the letter’
of Mr. M. Bimford, when he stdatcs that becausc

the 50,000 ohm potentiometer is permanently, connected
across the G.B, battery in the 4-valve short-waver, the
latter will run down in a very short time. From Ohm’s
Law, the discharge is found to be not quite”.2 maA.
Calculating that in conjunction with the total anode
current of the receiver shows that if the set is used on
the average 36 minutes daily, the G.B. section’of the
battery will last as long as the H.T. section. . Further-
more, according 4o the valve makers’ recommendations,-
the G.B. on the output valve can be lowered to 3 volts
with 120 volts on the anode, so that a drop in G.B.
voltage (which will not arise norinally until the H.T.
voltage begins to fall), is of no consequence. If the set
is to be left standing for long periods, one of the G.B.
plugs can be removed, or a potentiometer with 3-point

-switch used in the normal way as Mr. Bimford suggests,

as potentiometers with 3-point switches are now more
generally obtainable. -

I would like to take this opportunity of notig that
the special resistors for the D.C. Multimeter, described

-in Jast month’s issue, arc now available. Premier Radio

write they can supply any value accurate to 1 per cent.
at 2s. 6d. cach, and the slight exfra cost is well worth -
while in this, particular case.—F, G. MEver (Glog). - -

{Continued on page 392)
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FILTER INDUCTANCES

Set of four air-cored inductances—
53, and .8 Henry for top cut 3°'~

, 4, -

filter circhit ... 000

Air Cored 3 Henry inductance, for
series connection, tunable approxi-
mately 6,000 to 10,000 cis. Six taps for
ad]ustlng width of *¢ dip.”’ For radio
whistle elimination or gramophone
tone and scratch adjustment ... s 250-

OUTPUT TRANSFORMERS

Multi Ratio Rola : 1,500, 4,000, 6,000,
8,500, 11,000 and 33,000 ohms to.2-3
ohms ~.. 14110

ase ore

. eee "

Single ratio 6,000 to 2-3 ohms .. &9

MISCELLANEOUS ITEMS

Push-back wire, black, blue or green

{2 yds. for 1i6
Epicyclic S.M. Drives, 6 : | ratio o 219
Qiled silk tape, black &m wide, 50 yds.

roll .. o 3i6
Empire tape, 36 yd rolls, Zin, wude ver 3l
fron dust cores, per pair e dd,
Ceramic/mica trimmers, 80 pf.... R
Twin panel-mounting fuse holders .., 2/6

.MOTOR TUNING UNITS
For Callers Only

timited number of motor driven tuning
assembliies for press-button contrel, com-
prising 16 v. A.C. motor geared to drive
disc with multi-station selector contacts,
driving 3 gang ceramic msulatlon .0005
condenser .. £210¢0

soe .

Our stock of SPECIALISED COM-
PONENTS is unrivalled—C.R. tubes in
alf sizes, relays for valve-anode operation
or for breaking kilowatts, A.C. and D.C.,
meters, microamps, volts and amps, etc.

EVERYTHING FOR RADIO
WEBB’S RADI O, 14, Soho St., Oxford
St., London, W.1. Telephone, Gerrord 2089

Note our revised SHOP HQURS :—
10 am. to 4 p.m. Sats., 10 aam,
to {2 noon.

1

THE SIMPLEX FOUR

Complete constructional data, comprising
full scale layout and wiring diagrams,
instruction, ete., for the construction of
this 4-valve, A.C.D.C,, medium wave,
T.R.F. midget receiver, a proven SuCCess,’
per copy, 4/6.

MIDGET coils, aerial and H.F. medium
wave, T.R.F, high gain coils, ideal for the
midget receiver, per pair, 7/6.

MIDGET * STMPLEX ¥ chassis, for the
four valve midget, all holes drilled, electro
zinc finigh, a professional job, 11 by 43 by2m D

7.6,

MIDGET 2-~ang variable 0.0005 mid. con-
denser, 13/

MIDGET dials, medium wave, with station
Home, Forces, etc., ivorine, 4 by
supefior quality smoothing
choke, 360 ohms, 50,60 m4,,

MIDGET, universal output speaker trans-
former, power and pentode, 6/6.
MIDGET knobs, black and ‘orown. standard
ditto knohs, at 9d. each, 8/-

PUSH button units, 6-way, complete with
knobs and eﬂcutcheon. 5/6:

NUTS and b lt > ;/- gross @ gross
in all) 3 ., B/~ gross.

DROPPLRS Mains d.xoppers, with fixing
feet, and two variable taps, 0.3 amp., 808
ohms, 5:6 : and @2 amp., 1,000 ohms, 4/6 ;
‘superlor quahty oppers, the best obtain-
aple, 4t 7,8 eac!

SLOW motion, sbrmg dmve, comprisino
drum and control spindle,
VALVE HO chassis
mountmu English, d 9-pin, and
Ameucan international octal, 4-, 5-, 6- and
- pin, at 9d, each, 8/- doz. Amphenol inter-

LBV,

namonal octal, 1/= each, 1
VOLUME _controls, 1on mdle, with
switch 10,000 and 50,00C ohms, 1 and 2 meg.,

t 6/6 each.
(,OVD]‘\GI‘RS, 0.1 and 0,01 mfd,, 9d. each,
8/- doz. 5 25 mid., 25 v,, 2,6 each.
Licence 0 export to N. Irelapd Send for
complehenswe list, 2}d. stamp with all
enquiries, please, Postage on all orders.
0. GREENLICK, 34, Baneroft -Road,
Camhridge Heath Road, London, E.1.
(Stepney Green 1334.)

RADIO SPARES

MAINS TRANSFORMERS, Primaries
valts, Secondaries, 350-0-350 volts.
TYPE A, 80 ma. 4v, 3a,, 4v, 2ia,
B. 80 ma, 6.3v. 5a., §v. 2la,
100 ma. Ratings as type A
. 100 ma. Ratings as type B
120 ma. Ratings a5 type A
F. 120 ma. Ratings as type B
200 ma. Three L.T.s ol 4v, and
rectifier. Ratings as reqmired ..
E L. 200 ma, Three L.T.s of 6.3v, and
bv. for rectifier, Ratings as required
Secondaries 500-0-500 volts,
TYPE J, 200 ma. L.T, windings as 'type 1
;YPE E N

200 ma. L.T
. 250 m: windings as type I
. 250 ma. L. '1‘ windmgs as type H
Secondaries 250-0-250 volts.
. 200 ms, L.T, windings as type H
. 200 ma, L.T, windings as fype 1
300 ma. L.T. windings as fype H
. 300 ma. L.T. windings as type I
Secondaries 400-0-400 volts,
120 4v. 2ia, -
120 ms. 6.3v. 5a., 5v. 2la. .
80 ma, L.T. windings as type K.
'E U. 80ma, L.T, windings as type S..
Secondaries 425-0-425 volts,
120 ma, I.T. windings asiype B 39—
, 120 ma, L.T. windings as type 8 39/—
Types H to Q are provided with two L.T. windings,
centre tapped,
Please nole that owing fo dimensions and weight

200/250

“windings as type B 52/~

of types H fo @, kindly add 2/6 for carriage and
packing. o d_ i
MULTI RATIO OUTPUT TRANSFORMER,

120 ma, 15 watés; tappmgs for L6’ in push-pull ;
PX4’s ia push-poll ;; low impedance triode ; low
impedance pentode 1 high mmedanee trmde 87,6
complete’ instructions with each Unit,

Orders accepted by post only. Please help us io
eliminate ¢lerical work by sending cash with order,
Please inciude posiage with order. PRICE LIST,
23d. stamp. .

|H. W. FIELD & SON

1 golchester Read. HAROLD PARK, ESSEX

=ELECTRADI

CRYSTAL SETS. The Wall Nut. A
superior set for table or wall, in polished hard
wood case, tapped A.T.L. and Yariable Con-
denser Tuning, Permanent Detector, 42/-,
Mark I1. Converted ex W.D. Wavemeter
type Variable Condenser, coil and per-
manent detector in wood box with¥lid, 55/-,
METERS. M.C. Milliammeters, flush
panel 21in. diameter, 0-1 m.a, 100 ohms,
bakelite case, new, 5716, . Meter Rectifier
I ma., 10l6.

. MIKES. Tannoy Hand Mike,
for Announcers, Broadeasters
and Recorders, multi-cell
carbon type, weatherproof
with switch in handle. -For
your sports meeting or dance

all, 214-, Crystal and
M.C. Mikes in stock.
CORDS, flexible, | yard
long wnh R.A.F. plug, 13
each or 6 for 516 ; all post
free.

G.P.O. Electric Counters
25/50 volts D.C. 500 ohm
coil, countmg to 9999 518,
RHEOSTATS. ** Aetna *' Panel Switch
Rheostats, 0-1 ohm will carry up to 3 amps.,
with Pilot Bulb, 3/~, Ferranti fixed Wire
Wound Resnstances, 50,000 ohms, 2i6.
Holder b/~ extra. Siider Resistances all
sizes ; send us your enguiries,
SWITCHES, Lucas 6-way Switch Box,
lever handles in line with box back, 3
8-way, 3/9. Multi Contact R.L 7-stud 5 amp.
on ebonite panel, teak box base, 4%in. x
4%in,, 7i6. G.P.O, Lab, Switches D.P. up
to 10 amps., 4in. base, reversing, 7/6.
SUPERSEDERS. H.T, Battery Super-
seders for Radio Receivers and Car Radio,
6 voits input HO volts 15 m.a. output, 12
volts input 230 volts 30 m.a. output. The
Army, the Navy and the Air Force use small

Rotary Superseders, a 51fb. midget type
taking less space than your old H.T. battery.
Last for ever and cost little more than 2
few months run on H.T, Battery. Size is
only 5} x 3} x 3%in., beautifully made, model
finish, baii bearmgs, etc., and takes small
current from your accumulator.

Price £3 J5s,

BUTTON MICROPHONES  are
SOUND TRANSMITTER UNITS. A
marvel of acoustic engineering design, as .
used by G.P.O. For amplification and
detection of sound for all purposes.
EVERY BUTTON GUARANTEED
The lin. dia, brass
body forms the granule .
chamber and the dia-
phragm is thin mica.
Needs only a pocket
battery 4% volts and a .
high-ratio transformer. _;
With special trans-
former, 716,  Button
only, 2l6. Prices
include instruction leafiet.
HEADPHONES. .MOVING COIL
P.M. 45 ohm, }in. coil, 1}in. overall, in
bakelite case w:th 3in. front flange. Coil
is energised by the famous ALN} Magnet.
These units also make excellent speech
mikes, or, with 2 matching transformer they
can be used as a miniature loudspeaker.
No headbands available. Price per pair,
24l-, or 1216 for one unit, This is one of the
finest Electradix Bargains ever offered.
MAGNETS. Midget ALNI perm. stee!
disc_magnets, fin. dia.- with centre hole
3116in. dia., of tremendous magnetic force ;
unlimited uses, 3l6 each. Horse-shoe
permanent steel magnets, various sizes,

_from 3/- each.

Piease include postage for mail orders.

ELEGTRADIX RADIOS

214, Gueenstown Road, Battersea,
London, S.W.8. -
S Telephone MACaulay 2159 mmmammm
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Absence of LT.

S[R,——I thank J. Shine (Bury St. Edmunds) for the

rather attractive way he fells me I am wrong in
the Julv edition, but would refer him to the comment
given by the designer of the set in the June issue, i.e.:
% should like to point out to anyone who has built this
set, that it is standard practice to leave the H T. applied
to the ralve anodes, and that this does not haym the valves
i any way.” And again, in the fuly edition M, Bimford
(Macclesfield) states: I agree thal n no way can the
valves of @ set be damaged by omission of a switch to
ssolate H.T. when the set is not in speration.”

Now, I am in entire agreement with both those sub-
scribers, and still maintain my own statement. Comments
on this subject will be welcomed by me from other
PracTICAL WIRELESS readcrs.—F. Broox (Maidstone).

CKXA
S[R,—I wonder whether you would print this letter ?
1 should like to inform R. Williamson that CKXA,
the Canadian station on 25.6 m., is, as far as I can
gather, the sister station of CMTA, and is also at Sackville.

In reply to G. W. N, 1 have alwavs understood
NBB(C) ? to be the *“ New British Broadcasting {Station)
Company,” and broadeasted at 17.30, 18.30, 20.30 and
22,30 D.B.S.T. for 15 minutes. I believe it was a
German-operated station and also operated on the
31 m. band, but T have never received it there. Reception
was very unreliable, sometimes being very loud and
sometimes almost inaudible. . 3

My set is based on F, G. Rayer’s o-v-1 RX, of over
a year ago. It is
haye had VLGz, (Shepperton), 3o.e9 m., at loud-
speaker strength. It operates at 16.15 G.M.T. Also used
is VLG5 on 25.27 m.

Radio Sicarto, Tokjeharta, in S.E, Java, is on 16.53 m.
Very wealk and fluitering signal and broadcasts in
English at 14.15 D.B.S.T,, but I am not sure how long
it goes on.—R. C. OSBORNE {Chester).

Servicing Service Receivers

IR,—Your italicised footnote to C. Pinnington’s

(Liverpool) letter, published in the July issue,
which stated ‘¢ Servicing Service receivers is not servic-
ing,” necds an explanation.

Service receivers are, in the main, of the superhet
type, and are required to receive R/T and C.W. True,
the quality of R/T required is much lower ‘than in
commercial practice. Besides receivers, Signals persommel
are rcquired to repair and maintain transmitters,
amplifiers, rotary convérters, etc., as well as the more
advanced equipment peculiar to the Service. In the case
of the R.A.F. Signals personnel, their responsibility
includes both air and ground radio equipment.

Added to this, continual reference is being made
in the Dress to the unparalleled progress in radio since
September, 1939, and it must be clear that the fruits of
this progress have been handed, almost entirely, to the
Services. As Pinnington points out, such rcfinements
as “crystal gates,” “ noise limiter controls,” are in
common use (within the Service), whilst frequency
modulation was incorporated in pre-war Service equip-
ment.

A further point—during 1943 the largest Command
in the R.A.F. sustained less than o.1 per cent. of wireless
failures, this achievcment, despite the amount, and
varving functions, of the radio equipment in “multi-
engined aircraft. This fact alone speaks volumes for the
high standard of Serwicing obtained in the Service, yel
vou decline to recognise this servicing. N .

What prospects, them, can the Service-trained
mechanic, often of three years” training, hold out for that
“ paradise ” known as Civvy Street.—]J. P. Covie
(Stagton). - . B -

[IWe wepeat that ability to service Service yécetvers,
according to the official system of festing, does not connate
ability fo service commercial receivers. Almost anyone
could service Service receivers afler a shorl course of
training, without “knowing wuch - about radio.  The

battery operated and several times I -

system was devised for the purpose of permitiing unskilled
persons to do it; and in _any case Service receivers
are non-standard from a public point of view. The average
Serviceman might be *“ lost ” with a commercial veceiver of
different layout but employing the same circuil as.a
Service veceiver—ED.]

.. Aspects of Volume Control
IR,~The writer of * Some Aspects of Volume and
Tone Control ” has “dropped a brick” in de-
scribing the distortion of an output pentode as second
harmbonic. .

His deseription of the human ear does not give a
really clear “explanation of its behaviour, at various
volume levels, = Actually it is a non-linear apparatus,
having a response which droops badly at low audio-
frequencies and to a smaller extent at high frequencies.
Thus, an amplifier giving an ideal response at all volume
levels {say, a straight curve from 30 10 10,000 C.pS.},
will only sound correct when operated at exactly the
same volume as the original signal.

At lower levels, due fo the “droops” in the ear’s
response, there wilk be an apparént loss of “top and,
bottom,” To compensate this we must spoil our ampli-~
fier’s straight curve, by deliberately introducing fre-
quency distortion in the form of ass and treble “* lift.”

As the majority of home receivers are operated at a
volume considerably lower than the original, this aspect
is of greater significance than the conditions of volume
greater than original. .

Fidelity enthusiasts ave now agrecd that the old by-pass
condenser is the world’s worst tone corrector. It merely
chops off * top,”” much of which is wanted. The resulting
“ mellow * tone is nothing like the original.

But how many commercial sets were bought by
gullible citizens for their ‘‘ deep, mellow and powerful .
tone!”. A sixpenny by-pass condenser became a won-
derful selling point!! . . .

If, as your writer asserts, harmonic distortion existed
only between 16,000 and 15,000 c.p.s., the loud-speaker
would eliminate it all, for but few respond to these high
frequencies. . S

The most successful method of reducing pentode
distortion is, of course, the use of negative voltage feed-
back.~W. Groome (Birmingham).

Colour Code Indexing
IR,—1I have several volumes of Practrcar WIRELESS
and have decided to code, with coleurcd ink, the
pages containing serial articles {such as ‘ Television
Practice,”” * Direct Disc Recording,” and those -old
favourites, “ Refresher Course,” * Radio Exam, Papers,”
etc.). T would suggest a line down the outside margin
of the page and at the bottorn the number of the con-
tinuing page, all in the colour green.
When a series finishes, its colour could have a rest for
a while and then be used again (if possible for something
on the same theme). The index, when obtaincd, might
be decorated with spots to correspond.—A. CLARK
(Bristol).

. A Matchbox Receiver
IR,~—I have just read in your pages (which [ have
read for yeéars and not always agreed with, e.g.,

-T like the Brains Trust, because they are such good

conversationalists) that you- would be interested in
details of midget receivers. So I attach a photo-of one
‘made by me. a '

As you can see, by comparison with the ordinary
matchbox, it is not very large. The valve is a Hivac
Juidget, with 1.5 volt fifament. The circuit is a normal
triode detector, with reaction, a resistor being used {in
place of the normal H.F.€, The tuning coil can be
seen, It is iron-cored, and tunes medium waves only.
The two small terminals are one for 'phone (the other
*phone lead going directly -to H.T. plus}, and the other
for aerial. Above is a twin trimmer, with short screwed
rods in place of the normal strews ; these are fitted with -
insulated heads frora H.F. valves for adjustment by
hand. By experimenting.with the number of plates-on
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the trimmer sections I found that I could arrive at a

value which enablcd the two Forces and two Home |

Service programuies to be tuned in with one coil. The
tuning capacity is approximately .0oor to .coo4 mfd.
Of course, the high minimum capacity cannot be helped
with a condenser of this kind. Reaction condenser is of
slightly less capacity. The whole set pushes into a small
case. Ther¢ are two leads only from it—the L.T. connee-
tions. H.T. minus goes via these.

"1 have not given a wiring diagram, or circuit, as there
is nothing unusual about these. -

T thought perhaps you would find it of interest, to
compare with other sets received. Actuaily, by using a
coil into which the valve fits, and altering circuit and
layout, I have reduced the size and built a new set
rather smaller now. Unfortunately-1 have not a photo
of it, and as I expect other readers will be able to make
receivers as small I don’t suppose you would be par-
ticularly intercsted in having a photo and details of this
new receiver for publication. :

., Oh, this set has a throw-out aerial of flex, and a cell
for L.T. H.T. is about 30 volis. The set works almost
as well as a normal-sized triode one-valver.—F. G. RAYER
(GlOS). N

(We should welcome constructional details of this veceiver,
including circuit and wiring diagrams
compounénts.—ED.)

The “J7 Calls

IR,—With regard to:the letter of Mr. B. G. Meaden,
. published in your April issue, I beg to inform

him that the J-calls originate from: the British (and not .

- from the American) Army Stations and that two such
stations operate in the M.E., namely Station JCPA
on 216 m., and JCLA on 277 n.-—R. GOLDBERGER
{Tel-Aviv), ’ ’

AFHQ.

SIR,-*_In reply te F. Armstrong’s letter requesting
information about A.F.H.Q. in Italy, its location
is Rome, it is on the air at ro.00 G.M.T. for the Medit-
erranean communiqué, and at 14.05 for New York
press agencies.

We think that your Polish Bing (?) may possibly
originate from Lublin, which broadcasts in the 49 m.b.

Our latest logs include PRLS, HCJB, VLC3, VLC6,
VLG, VUD3, Roumania, TAP, CHTA. Press—\WQV,
WQW, WCA, WCP, MCQ3, MCM3, MCN4, PWB,
IRY, ICD, WJQ.

APH went south after the invasion last. August and
we think it has altcred its call sign to MCI.

Could anyone, give information on JEET

and  Hst of

deleted from the programmes, no matter what contempt
he feels for its pronounced inanily, its irritating gigglings,
and complete failure to answer concisely and intelligently
the questions which are addressed to it. The second
fact conducing to its retention is that it provides a
regular Weekly bonne bouche of f20 to a number of
lucky B.B.C. * retaincrs.”

Mr. Williams’s suggestionn that those who dislike the
present B.B.C. programmes should listen to foreign

- stations is particularly bland and naive, for if that was

indulged in we should have handed our ros. licence fee
to the B.B.C. for exactly nothing at all. Mr. Williams
rieed not inform me that thé whole of our fees are not
taken by the B.B.C., but a far too large amount by the
Postmaster-General, for I am already aware of that
exploitation. I would find these critics much more
convincing if they would give us their sincere assurance
that neither they nor any of their relatives or friends
are in any direction; directly or indirectly, connected
with the B.B.C. itsclf, or any of its dance-band leaders
and crooners or any publisher of Tin-Pan Alley hits.,
The musical scores of these crude efforts are, in
themselves, of the lowest possible ‘description, but the
addition of the ape-like croonings converts them into
sheer outrages. If Mr. Williams is, like myself, a
genuine “ ordinary listener ” and is not grinding anyone’s
axe for them, may I express a wish that in due
coursc he will grow out of his present worship of such
jungle-like cacophony.  If I am in error, I crave-Mr.
Williams’s pardon in advance, but his letters (to myself
at any rate) have all the hall-marks of ‘“inspiration ”
and 1 am sure he will wish to give us-satislactory proof
to the contrary, lest others as well as myself may have
the same conviction.—K. T. HArRpMAN (Birkenhead).

Servicing

IR,—Your correspondents, A. -Ievy and N.
Backhouse, have taken me to task for things which

I did not say. Levy put the words *‘ unskilled, frowned
upon, mechanics of the Forces ” into quotation marks
with the inference that they were mine, and Backhouse
thinks I am earning 1s. 6d. an hour. In fact, I have
been an Army radio imstructor for almost five years.
Nevertheless, T am sorry that my words caused hurt
to men for whom I have a sincere admiration. Surcly
my letter implied no slur on the courage of the Services’
radio .mechanics, nor did it set out to minimise the
difficulties under which many of them are working.
If my letter is read carcfully, it will be seen that I
was doing no more than warning Army men of the
pitfalls they may expect if they attempt to carn a living
in the radio industry, a warning that has since appcared

which is called by WQV?

We would like to correspond with John
A. S. Watson (Herts) and F. Anmnstrong
(Cheshire).—D. GreAvEs (Stockport).

Too Much Jazz and Crooning

SI R,—Your correspondent, C. G, Williams,
of Sidcup, makes out a very poor case
against Thermion and my humble self, and
I cannot find in his letter the least justifica-
tion for him constituting himself as the
spokesman for the bulk of the licence-
holders, and 1 think it can be taken as a
fact that Thermion knows more about
the B.B.C. and its antics than either
Mr. Williams or myself. Br. Williams
claims that the B.B.C. goes to great trouble
to discover what listeners want. What forn
do these gredt cfforts take ? A question-
naire to a small number of selected listeners
who are assisted in filling it up by repre-
sentatives of the B.B.C. itself. Further
comment in this direction is not necessary !
The fact that the Brains Trust has been
on the air {or some years now only confirms

two facts, The first is, that the ordinary
listener has no power at all to have it

1

F, G. Rayer’s Maichbox Receiver,
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at least twice in technical literature ; once in the Post-
war Report of the Brif. LR.E. {Part I1, para. 17), and
again in_the article “ Finding a Job in Radio,” which
appeared in your May issue, Indced, this last reference
is largely an amplification of my own letter, stressing as

it does £he poor pay, the higher skill which is necessary, -

and the high proportion of female labour which is
employed. = @ B¢ - -

Incidentally, A. Levy speaks of ¢ excellent technical
training,” whilst N. Backhouse says, “ I entirely agree
with Mr. Levy’s answer,” and then speaks of ** a hurried
course, with no chance of refreshers.””—F. W. FIRTH
{Bury). : :

IR,—NMay I point out that Mr. Pinnington, in his

“fetter in the July issue, made this statement and I
quote: “. .. we deal with service receivers, some of
them, especially the R.C.A. jobs, having such refinements
as ‘eorystal gates’ and ‘noise limiter controls,”
which to my Lknowledge have never vyet shown
themnsélves in commercial sets in this country.”
Now, both these features have for years beén quite a
common feature.in commercial receivers of the * com-
munications ” type where. high, frequency bands are

used, and I would commend Mr, Pinnington to his |

« Radio Theory ”’ and ask him to consider how he’'can
possibly associate the use of crystal gates ¥ with the

% high fidelity ** type of broadcast receiver of my original .

fetter and I can enly say that his reply only confirms
the gulf that exists between kopowledge of service
communications type receivers and that of “high
fidelity 7 broadcast” receiver technigue.—R. SKELTON
(London, E.). . . ’

A Voltage Dropping Condenser .
IR,—In the May issue of PracTICAL WIRELESS
there appeared on page 244 an article by C. E.
Hedley, headed * Voliage-dropping Condenser.”
This purports to replace with a condenser the voltage-
dropping resistor in A.C./D.C. sets. - : .
For the benefit of those readers who wish to try this,
the correct value of capacitor may be obtained as
follows : o :
By Ohm’s Law the resistance of the heaters in series
is found to be 229.602, say 230f2.  Current required is
.3amp. Applied voltageis 230v, Thereforc Impedance

Z is Z=3-3319-=766.6!2. But Z=vR3FXz2 where Xe=

2nic.

comes {0 534600.

ke 10

=731.12. .. 2nfc—731.1 and C TS

I do not agree with Mr.- Hedley’s statement that the
current builds up slowly to its correct value.

Taking the circuit as a whole, it consists of a resistance

in series with a capacitance placed across an A.C. supply.

The voltage across the condenser is found to be 219.33v., -

and that across the heaters is 69v., which is the required
value. These two voltages are.go deg. out of phase,
and at every instant must add, fo equal the applied
voltage at that instant, The applied voltage is lagging
on the current by approximately 72 deg. 30 min, The

time constant of this circuit is short compared with the -

CR-A0X20_
001 sec., which means that the condenser charges up to
.637 of its maximum value in .00t sec. The time for
one cycle is .02 sec, Comparing these times it is easy
to se¢ that the charge and discharge of the condenser
follows almost instantaneously the rapidly changing
current. In other words there is no time lag. The
foregoing must not be confused with the phase difference
which exists as previously mentioned.

Now the resistance of the heaters at .3 amps is 2308,
but when cold, the resistance is so low thai it can be
neglected in the expression for impedance, This means
that at the moment of switching on, the impedance of

periodic time of one cycle, ie.,

Substituting \:ralues T 766.6= V{zz02+ X2 ;j. :
(766.6)2 = (230)24+ X2 = (766.6)2—(230)2 = X2 _which~
Taking the square root V334600~

= 4,356uF,

the circuit is that of the reactance only, and the current
will be above normal. In this case itis about .3146 amp..
A peak value of .4447. At the same time a peak voltage
of 325.2 volts appears across the condenser. :
‘The appearance of a current building up is due to the
fact that a voltmeter connected across the heaters will
measure the voltage drop. -If there is no resistance there
will be go reading, even if a comparatively large current
is flowing. As the heaters get warm, the resistance
increases, and the meter reading increases accordingly,
until it registers the R.M.S, voliage dropped across the
heaters with a current of .3 amp flowing, At the same
time the condenser woltage falls until it reaches iis
normal value of 310v. peak. a i
With a condenser of exactly 4uF. the surge is not so-
great, because the current is smaller, about 2889 amp.,
with .4084 amp. peak, but the valves are then being
under-run ; .the normal current being .2775 amp.
_The point of all this is to prove that there is a very
definite surge of current and voltage at the moment of
switching on, and.if readers value their valves they will
stick to the resistor method of voltage-dropping.—
Rawsome C. L. Bagir (Mitcham), - : ) ‘

. ) Short-wave Reception .
IR,—In recent issues of PracTICAL WIRELESS several
letters have been published dealing with the
reception of telegraphy signals. I am interested in such’
reception also the short-wave broadcast signals, ard in
wview of the shortage of regular information I'd like to
hear from anyone interested, with the view of exchanging
information, etc. Receritly I had a late night search for
telegraphy sighals between 20 -mefs and 12 mcfs and
heard ‘the following: from 21.00 to 22.30 G.M.T.,
ILPH3, JNJ, ‘KQF, KWJ, LSN5, HJY, VKS6, KWQ,
CEC3E, Viga/VKS2, CWr, ZX A6, KFK, CMA3, XDA,
' XOE. On the Bc. side I have nothing special to report,
apart ‘from hearing VLGs, 25.25 m. at 16.15 G.M.T.
A ‘““ Radio France—Poste Nationale Frangaise ’ near
24.75 ‘m. was Heard at 1620 GM.T. A’loud signal
from Madrid near 31.60 m. can be heard at 16.26 G.M.T.
in English.—R. W. Isart (Langold).

‘ _ Tuned Aerial Circuits

IR,—On page 328 of your July issue there is shown
(Fig. 2g) the diagranr of a coupled aerial circuit,

and the last paragraph of the first column seems to
indicate that with this arrangement an A.C. resistance
of 100,000 olims or so is thrown into the aerial circuit,
this being the dyvnamic resistance of the tuned secondary.
It is not likelj that the resistance thrown into the
aerial circuit would evén approach this value. What
happens is that at resonance the impedance of the aerial
circuit is ‘increased - by resistance reflected from the:
tuned secondary. This reflected resistance is -easily
calculated from (1) the frequency, )2} mutual inductance
of primary and secondary, and (3) the series H.F,
Tesistance of the tuned circuit, that is, in practice, of
the coil. This geflected resistance combines with the
(usually condensive) impedance of the aerial and primary,
and results, with the usual primary of about a quarter
of the secondary turns, in a total primary impedance
of the order of 2,000 or 3,000 chms; at any rate, much.
less than the dynamic resistance of the secondary.
In fact, in many commercial receivers of about 11 years
ago, having the old type screen grid valves, for frequency
changers, a variable resistance of only 3,000 t6 10,000
ohms placed across the aerial primary coil was commonly
used as a volume. control, there being this low resistance
across the coil even at full volume; this low value
would be- fatal across 100,000 ohms.—A. O. GRIFFITHS

{Wrexham). 3 - :

WIRE AND  WIRE GAUGES
By F. J. CAMM. 3/6 or by post 3/9 from

George Newnes, Ltd., Tower House, Southampton St.,
- L.ondon, W.C.2.
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BLUE PRINTS

of the following circuits. Theoretical and

Practical. 376 per set of 3 (1 Theo. and 2 Prac.)
No.1. AC.T.R.T. 3 valves, Medium Wave only.
No.2. A.C.P.R.F. 4 valves 'Long, Med. & Short.
Neo. 3 A.C, T.R.F. 4 valves, Short Wave only.
No. §. A.C. Superhet, 4 valves, Short and Med.

waves,

No. 6. A.C./D.C. Superket, 4 valves, Short and

Medium Wave.

No. 7. Battery T.R.F. 3 valves, Long, Medium

and Short Wave.

No. 8. Battery T.R.F. 4 v.glves, Long, Medium

and Short Wave.

No.'9. Battery T.R.F.'3 valves, Short Wave only.
’\ol 10. Battery T.R.F. 4 valves, Short Wave
only.

No. 11. Battery 2% watt Amplifier, 3 valves
Push-Pull.

Ne. 12. A.C. Superhet, 5 valves, Ultra Short

and Short Waves, 5-100 metres,

No. 14. AC. /DO Superhet, 5 valves, Ultra
8hort and Short Waves, 5-100 metres,

No. 15. A.C. Superhet, 7 valves, §-750 metres.
No. 16, A.C./D.C. Superhet, 7 valves, 5-750
metres,

Priced Jist of components sent with each set of
Blue Prints.

Ve M AT Thosit

LINE (‘ORD.—?,-way 2/8 per yd. ; 3-way,
3/~ per yd. (approx. 60 ohms “per foop).

SPE&MRS, <5 Celesﬁon i P.M., 2in,,
;ess trans,, 27/-; P.M., with trans.,
27/8 ; 6iin. P.M, (mulci-radio trans.), 28/6 ;

“ Rola,” Glin. P.M., with trans., 28/6.
'Two-gang Condensers.— L0005, with trim-
mers, 12/6. Mldget Coils, H.F., and Aerial,
3/~ per

Valve Ho]ders (all types),

Volume Controls (all values), less switch,
3/6 ; with switch, 4

Mains Transformers, 4v. and 6v, 27.6.
Rothermel (Crystal) Pick-ups, metal, 38,

£3/18/6, Senior De Luxe, /9.
Condensers. All types in stock. 2's. 8’s,
%gs, 20,28 500v. working., .1, .01, .25, M5,

, ete.
Resistanees, + and 1 watt. All values,
1/- each ; 10/6 per doz.

ACCUMUL ATORS, Glass, 2v. 45 amp.,14/6.
De. Celluloid Portable, 2v., 17/6.

Let us quote you for ALL your requirements.
Cash with order, pius postage.

MAT

152, Rick Road, Kingst:

RADID SERVICE

| i ng sfpn 4

Thames, Surrey,

4-VALVE, 4-WATT
GRAMOPHONE
AMPLIFIER CHASSIS

Assembled on black Crackle-tinished chassis
fitted with separate Tone Control, Volume
Control with onjoff switch, soekets for micro-
phone, graniophone and extension speaker.
Bum {ree, good uuahty reproduction. A.C.
only. Input 200/250 v. 8ize overall, 8 x 6}
% 73in. Ready to play. Price, 0 Gns

including valves and speaker »
Theoretical and practical Blue Prints of
the above available separately, 3/6 per set.

MAINS TRANSFORMERS

Prlmary, 10-6-200-220-240 ; screened’ prlmary ;

H.T. 375-0-375 ab 175 ma.; LTL, 5 v. 2 a.;
L¥2, 6.3 v. 4 a.; LT3, 6.3 v. 4 a. Price 52/6
each, post 1/1.
350-0-330 3 150 ma. ;' LT, 6.3v.5a.; 4v. 4a;
Ree. 5 v. 2 a.; 4 v. 24 a.: can be used with
international or English valves. Colour coded.
Mains Input tapped "00/220/240 A.C. 50/-, post
/1. 460-0-400; 120 ma.; L. v. 2a.;
4t v.d4a.; 4v.2a.; 4v.2a. lngColunt
Coded Le“ds with high msulatmn (200/220/240)
Mains Tnput Tappmgs. - 45/-, post 1j-.
350-0-350 ; 80 ma.; 4v.4a,; 1v.2a.: AC.
Mains input 110 v, 225-240 v, 80/-, post 8d~
300-0-300; SO ma.; 4v.4a.5 4v. 24, AC.
Maing Inpuf. 230, 80/-, post 8d, 850-0-350.
Chassis Mounting, Shrouded, 4 v. 4 a.; 4 v,
2 a3 Inpﬂt 200,/220/240, 35/, post 9d
300-0-300 75 ma., Chassis Mounting, Shrouded,
dv.da.; 4v.2 . 1 Input 200/230/250. 37/6.
Mains Txanbionnels, wound to specification,
PUSH-PULL Input Transformers, heavy duty.
Split secondary windings ratio 41 1, Price 12/8.
Small for Paralle]l Feed Standard 6/~
ODTPUT TRANSFORMERS, Standard Pentode
midget, 3 obmns, 7/6. Pentode small, §6.
Multi-ratio, standard. 12/6.
CONDENSERS. .2-gang, small, $ trimmers,
#ixing brackets, .0003 Ceramic insulation, 15/,
SHORT WAVE TUNING CONDENSERS,
-00016, .0002, 4,6 each. REACTION CON-
DENSERS, .0003, .0003, .00015; Differential
0003, .0005, 3,’-.
Tnmmers Single Ceramie postage.stamp type,
30 pf., 9d.; 30/80, 100/12, 150/250, 180/200,
1/= €ach. Silver Miea Condensers, wire ended,
40 pf. 060135, etc., 9d. each,
Chassis, sﬂver sprayed, undnlled 10 % 8 x 23,
7/8. 86 x 21, 4/6.
LF. TRANSFOBMERS
sereened, 15/~ p
ULTRA SH ORT-WAVE COILS, plug-in air-
spaced, gilvered-coppsr wire, R.F., H.F., and
oseillator. Range 1, 4.5-8 me\‘reﬁ. Range 2,
8.5-17 metres. Range 3, 16-50 metres, 2.3-
each, 86 per set of 3,
Goﬂs, 3 waveband on one ‘former 2}x;.
aerial and H.F. or aerial and oscillator, 12/6
2 pair.

Orders can be eteruted for B.L.A., C.M.F. and
custom

307 HIGH HOLEORK

465 kes., small

A FREE BOOK
for a" interested in

MORSE CODE
TRAINING.
There are Candler Morse

ode Courses for

Beginners and |
Operators,

Send for this Free
“BOOK OF FACTS
it gives full details con»
cerning all Courses.
THE CANDLER SYSTEM €0. (5.L.0.)
121, Kingsway, London, W.C.2.

Candler System Co., Denver, Colorado, U.S.A.

This new
/] dual model in-
= dicates 2 to 30.

voits and 100 to 750 voits,

Send for ledflet (A 24) on Testing.”

RUNIAKEN MANCHESTER-1
—BERRY'S

{SHORT-WAVE) LTD.
A most complete List *P.W."

- RADIO - AND ELECTRONIC
EQUIPMENT
will ‘Be sent on receipt of stamped
envelope.
25, HIGH HOLBORN, LONDON, W.C.1.
s Telephone : Holborn 6231.)memmmmme

of

SILVER .PLATING SETS

as ';upphed to_ Electroplaters, but in
miniature, for’ small parts, ete., 'in-
structive small sets, 19/-, inc. post.
Send 2d. stamp for printed folder,
Materials for use with Electric Current,
permanent Electroplating is carried out.
Regres that no materials for Chromium,
Nickel, Gold or Copper can be supphed
owing to permits being required.

ARGENTA PRODUCTS (R.8.),
40, Harvogate Road, LONDON, E.g.

—50L6—

is the type we get mest enquiries for.
We bave to say sorry., But from our
stock of 10,000 valves we can supply

nearly all types require d Please
order C.0.D. Under 10/- C,W.0. 2id.
stamp with Enquiries B.O.T. prices,
MULLARD, 2HL, 5/10; 2D4A,
EB34, GHS 6/9; 854V, HLISC, 2D13C,
923 1, 0Z4, VP2, PM: 294, DW2,
DW4,1000, DW4/350, 1W4/.500. AZSl, UR3C,
UR. Cy1, 11/ ACO/44,
TDD4, 6R7 EBC3, %BC% 1:]{3{7 F}(;}%

FC2A, V.
VP4A, VP4B VP13A Pen4VA PenAd,
2518, Ers, 3, EIag, PM24M,
847, 12 10 TH4 ECHS ECH35 EFS5,
E. EL2, EL32, TH: 6A8,
FenBd4, 14/8; EBLIL, PenéDD
28}_EF&V i7/1; EL3b, 5U4, 18/3

4 30
MARCONT OSRA\I, HI.2, 5/10 D41
69 LP2, 71/\4&14 302, 303, 3

65,
5 1, 158; K
18/3 PXo5, 24/4 ; GTIC, GUB0,

MAZDA, HL23, 5/10 ; DD41, 6/9;
220 74;  ACP, AC2HL, HL2IDD,

HL1320, HI.25DD, 9/2"; Pen2s, 215V M,
8P2i0, VP210, Vﬁ23 "UUs, U'UG.4UU7,

!’
S

20D2,

6K7, 6V6,
APPQB APP4C, 12/10 MH1118, MH4105,
TX4,. 'I‘X‘hk VO4s, 14/- :4 ELb, 16/6.

, 26, 36,
48 50, 53, 55, 55A,
3 'IlA 81, 82, 84, 85, 89, 99,
954, 905 956, HMID, Penldl.

VALVES AND ADAPTORS
.In the cases where we cannot supply the
exact, valves or equivalent, we can get
your get; going with a valve and adaptor,
the additional cost being 4/6,

WIODER\' AIDS
“ TESTOSCOPE,” the vest pocket
instrument for tracing faults. Enables
20 tests AC/DC. complete w1th leads,

376
TRI‘\IHFR TOOL KITS, 30/«
AR AhRIALS, telescopm nickel-

ated, 21/
31111. GOODMAN SPEAKERS; 30'-.

RADIO LITERATURE

Egquivalent Charts, 1/7.

andbook on Amencan Midgets, 2,7,
\ianual Br. Am, Valves, 3/6

Radio Simphfod, 4/9.

Basic Radio, 53.
Radio . Inside Out, 4/9,
Receiver Servicing, 6/3.
Reeciver Cireuits Book, 63,
Various Service Sheects, 10/6 doz.
Varieus Serviee Diagrams, 7.6 doz.
Giant Worid Radio Map, 5/-

J. BULL & SONS
(Depi. P.W.)

246, HIGH STREET.
HARLESDEN, N.W.10
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CLASSIFIED "ADVERTISEMENTS

LITERATURE, MAPS, etc.

BRITISH SHORT-WAVE LEAGUE.—

S.A.E, for membership details and sample
monthly “* Review.”” The S.W, Listener’'s
Handbook, 2/9 post free. Writer NOW to
H.Q., 53, Madeley Rd., Ealing, London, W.5,

RADIO SOCIETY OF GREAT BRITAIN

invites all lceen expemmenters to Sapplv'

for membership. - Current; issue * R.S.G.B.
Bulletin  and det:nls 1/-
AMATEUR AD I\‘DBOOI\ (300
ges), paper cover, 4/- H th, 6/6. Radio
Handbook Supplement (140 pages). paper
cover, 2/9: cloth, .B.
Little Russell Street, London, W.
WLEBB'S Radio Map of the World, I.m:ates
heard. Size 40in, by 30in.. 4/6,
On linen, 10/6, ‘post Bd.—Weby's
Radio, 14, Soho Street, London, W.1,
GERrard 2089,

MORSE & S.W. EQUIPMENT

MORSE Practice Equipment for class-room
or individual tuition. Keys, audio oscilla-
tors.for both battery or main operation.—
Webb’s Radio, 14, Soho Street, London, W.1.
Phone: Gerrard

“ H.A.C.Y Short-wa.ve Receivers. Famous
for over ten years, Improved one-valve
model now available, Complete kit of
components, acgessories, with fuil instruc-
tions, now 19/38, postags 9d. Rasily
assembled in one honr. A.E, for free
catalorrue.-—-A chus, 109, Harting(;on
Road, London, S.W.8.

PARTNERSHIP

RADIO PARTNERSHIP. — Trained
music-lover with up to £1,000 capital would
like to meet sound Radio man with similar
capital to start Music and Radio business.
Advertiser is aged 30, anticipating -de-
mobilisation within 12 months.--Write in
confidence to Box 122, ** Practical Wireless,”’
'I‘ower House, Southampmn Street. Strand,

BEGEIVERS & GOMPONENTS

RESISTORS.—Wire-wound, colour-coded,
brand new. Good assortment from between
100 ohms to 140,000 ohms, 24 in packet.
6/6 post paid.—52, Church Road, Manor
Park, London. E.
SERVICEMAN'S Disposal _ Sale, _AVO
Valve Tester, Oscillator, Bridge, AvoMinor,
Speakers, Transformers (all Kkinds), VoI
Controls, Electrolytic Condensers, 8 mid
and 16 mid. 500 v. Valves. Servicing books
and service sheets, etc., Please state
requirements, Stamped envelope.—Young

1’34 ©01d Shoreham Road, Southwick, Sussex.
BAKER Super-quality 12in. P.M, Speaker,
as new, £4 10s.—Falrleigh, John Wesley
Road. St. George, Bristol,

FOR SALE.—Set of 10 B.T.S. One-shot
Inductors for S.T.900 in perfect condition.

Best offer. Wanted urgently, October, 1944,
issue and ALD hack numbers of MONTHLY
issues of *° Pra.ctmal Wu'ales:. " before

February, 1944 * Radio ‘Designer’s
Handbook  and "Radio and Teiecom-
munications Engineer’s Design Man:
State price.— K. Pooley, 16, Rectorv
Road. Orford. Woodbridge, Suffolk.

COTTON-COVERED - copper mstlument
wire, 1b. reels, 18, 20, 22, 24g1 es, 1/68 ; 26,
28 gauges, 1/9 30, 2/~ 3 2 s1 -
covered ditto, 20z. ree: 8g 1/6 ;

15, 94, 26,

39, 34, 36z.,1/8 ; 422, 2/~ ; 16g., double sﬂk
1. 5! H.A. thread screws, 1 gross aseful
sizes, 2/6 ; dltto, nuts, /6 gross : assorted
gross screws-and nuts, /6 ; Gditto, brass
washers, 1/6 gross ;- fibre washers 16 gr. §
assorted solder tags, 2/« gr. | assorted smali
eyelets and rivets, 1/3 gr. ; rubber-covered
stranded copper wire, 1d. yd. ; heavier
quality, 13d. yd. ; very heavy quallty, 2.

vd. ; ideal for aerials, earths, etc. . mnned
cupper conngcting wire, 20ft. coil, 6d. ;
ditto, rubber covered, 10ft., 6d. ;
quality push-back wire, 12 yds., 2/3 ;
cotton-covered tinhed copper Wu‘e.
12 yds., 9d. : 50 yds., 8/~ ; twin:bell wxre,
12 yds., 1/8 : heavier quahty, 12 yds., &8 ;
fiat rubber-covered ditto, 3d. yd. ; twin flat
‘praided - electric cable, 6d. yd. ;- Wood’s
metal stick, 2tin. by Hn., 1/- ; sensitive
permanent detectors, “tellurium-zincite
combination, comflete on base, guaranteed
efficient, 2/6. iable-crystal with silver
cats-whisker, 6d. ; reconditioned hpad—
phones, complete, 4,000 ohms, 12/6 : all
postage extra.—Post Radio Supphes. 33,
- Bourne Gardens, London, E.4.

11 to 10w,,

SALE.—Short-wave 11 with valves, Really
not ! Nearest £35.—Box 12i, Practical
Wireless,” Tower House, Southampton
REWINDS and Radio Spares. Armatures,
Fields, Transformers, Pickups,’ Fractiona
P otors, Speakers, New Cones and
Speech Coils fitted. All work guaranteed
and promptly executed. C.0.D, Postal
Service. Send S.A.E.for list Valves an
Radio Bargains.—A.D,S. Co., 264i5, Lichfield
Road, Aston Birmingham, 6.
SALE.—P.W, Copies Dec./41 to June/ds inc,
What offers ? Alsc  Wireless Components,
Iransformers, Chokes, Condensers, Valyes.
3. A.K, for list.—Empire Holse, Wembdon
Hill, Bridgwater, Somerset.
WANTED.—1 Wearite Unigen Coil.—108,
March End, Wednesfield, Wolverhampien,
Stafls,
FOR SALE,— Practical Wirelessy” Oct.,
1942, to June, 1945, First reasonable offer
for lot.—Swann, 11, St. Peters Rd., Wisbech,
Cambs.

YALVES,—354V, 9/2. 1W4/350, U50, 524, 11,-,
TDD4, ACO44, 8R7, -11, PENA4, BP
MVS’P]"N B, 6K7. 637, 6UT, .6V8, 12/1
TH: SF"7 KB 14/-, 'Tubulars, ".0001-.07

Sd . 10d. 1 wa.tt Resistors, 9d.
Push-back Wu‘e 12 yds., 2/8. Valveholders,
9d. 6 v, Filot ulbs. sd. Bulb Holders, 6d.
Terminal Strips. - 2 sockets, - 4d., Qctal
Plug and Socket. 2!3. Wire, Speakers,
Transformers, etc,—J. R. 8., , Hughes
Avenue, Horwich, Lancs.

M.C. 500-0-500 microammeter, 2%in. -scale,
suitable null galvos, 60/~: M.I. meters,
©-20 volts, 2Hn. scale, 18/6 ; assorted con-
densers, electrolytic, tubular. etc., 5/- doz, ;
assorted resist., 1 w. wire ends, 50 for
1016. Yaxley swltches, 3-way, b-bank,

3117

¢ ,/6 Nwore H.F, chokes. 2/-; condensers,

, 350 v, 1/4; . 400 v., 1/=;
23 mfd 45D v. tub., 9|I. 0 pots ‘1'and 2'meg..
med. spindles, 2/-; fex couplers, 1/3 ;
reaction condensers, 0.0005, 1/6; gang
condensers, etc., in stock. S.A.E. for List.
hcote, 24, Dwrnford Avenue, Urmston,
Manchester.

VIBRATORS, Mallory and others. NRs.
12/6 SRs, 17/6.

ORIES. All 12v. D, C m 230v. 30 ma,
£2 220v 60ma. £3, 250v. 125ma. 70/~ 480V,
40ma. £2, 1,100v. 80ma. £3/10/0.
2in. PM moving coil units, 45 ohm 12/~ en
Damaged msets. 4/~
Yaxleys. = 2B3W3P, 3/-. Assorted types,

4/~ doz
Toggles DPDT 276, On-Off 2/-, Relays 2ma.
SPDT,

%:} v, AG magnet coils 200z. 36G enam.
- eq,.

5,000 ohm copper shrouded LF chokes, §/-.
‘Bolished steel panels 18G 10in, x 15in., 148.
gpé‘bo Rubber Sheet, approx. 15 x 10 x 3in.,

/6 ea.

{ARYNX wikes 80/- pair. EF50 valves
365 KonIF's unsoreencd 816 oa. Best quality
.morse keys, mount yourself, 8/~ set. Plugs
and jacks, R.AF., 26 pair. Resxsta.nces.
"15/- per 50, ' 2 amp. flex 2d. vd.
100 yds. 12/6. 5 amp. coloured pulythene
flex for wiring 2’6 doz. yds. VCs .0005, all

brass, §/-.
‘NGLIGH, The Maltings, Rayleigh

H.
Road, Hutlon,., Brentwood, Essex,

SYNCHRONOUS MOTORS, * Sangams,”
200-250 volts A.C.,-50 ¢., self-starting, fitted
Reduction Gears, Ideal Movements for
Time Switches, Industvial, Dark Room,
‘Electrie_Clecks, etc., Rotor Speed 200
r.p.m, Final Speeds available, 1 rev,
12 mins., 22/6 : 1 rev.. 30 mins. 25/-3 1
rev., 0 mins., 25/-. Consnmption 3t watts.,
Size 21x2ix1§.

15 Amp. Mereury Switches, enclosed
bakelite tubular cases, 2kn.xfin., fitted
swnel saddle, connector hlock ete., 5/6

]:le( tro Magnets, 200-250 volt A C., resist-
ance 300 chms, 1ixitin., 3/6 ea
wWire-wound Non-Indictive Rexlstnnces,
2 watt. Ideal for Meter Shunts, Resistance
Boxes, ete., 2: per cent. accuracy, wound
on bakelite bobbins, fxn. One.of each of
the following ratings. 25, .50, 100, 200, 400,
600, 1,000 and 2,000 ohms, 5/8 per lot, postage
paid, quanmfles available.

Rev, Counters, ex. Meters, drum type,
0-999, sutomatic reset to zero on comble-
tion, 3/6 e

gx-o]ectmn Lencoc. 1in. Foous, ideal for |

5 or 16 mm. Films, Soundheads, . etc.
Oxidised Mounts, 1##h. long. 9/16in. diameter,
5/- each, Terms cash with order.

H. FRANKS, Secientific Stores, 58, New
éz_gimrd Street, W.C.1. Phone : Muséum

| possible permanency. Salary

CHARLES BRITAIN RADIO (K. H, Ede;
- Special Clearance Bargains
SERVICE KITS. One 16 mfd. 450 v. can,
one 8 mfd. 450 v. tubular, three 2 mfd, 25 v.

cans, £1.
SHORT wive tuning condensers .00015
precision job on ceramic base, with long
spindle, 5/- ea. Volume conirols, Morgan-
itern short spindle 50,000 ohms, -€8.
“Tubular condensers 1,000 v, test 600 v. wke.
05, 3/6 doz. Cossor Knobs, 1ess grub screws,
2/8 'doz. Small brown knobs, with grub
screws, 4/6 doz, Sleeving lmm., various
colours, 1/8 doz. yds.
OSCILL TOR les and two LF. trans.
110 k/c ex Ekco, 5/- per set. Marconi verticai
glass dials, three band, 1/- ea. Yaxley
‘switches. 3-pole, 4-way, 2/9 ea, All regular
lines still avallable ; send 1d. for price’
list, Terms ; Cash or C.0.D. over &£i.—
Charles. Rritaln Radlo (temp. address),
“ Rureka.” Surrey Gardens, FEffingham,
Surrey.
RUSSELLS Radio offer LF. transformers,
465 kefs, iron-cored, 16/- pair. Aerial and
H.¥., 5/~ pair, New type suppressor, 6i-.
O.P.'transformer, §/6. All goods guaranteed.
Add . for postage.—Russells, 22A,
Palmerston Road. Boscombe, Hants.
P.“' COPIES wanted Jan. and Dec., 1843.—
Holmes, 36, Broadway, Newton, Ghester.
RADIO COMPONENTS CHEAP.—Du-
bilier volurae controls 2/, with switch 5/-.
Crocodile clips, pre-war type, 3d. Plugs
and spades 2d. Rectifiers, § amp., 2/6.
Knobs, including nointers, brass bush, 7d.

Valveholders, pax., all types 7d. T.C.C.
001 mica 6d. Systofiex 2mm. 3d. 2id.
stamp for List.—Carter, 66, Bell L'me,
Marston Green, Birmingham.

PRICE LIST 714.—Unequalled range.
Example values: Yaxley 4 Bank 6 way
| switches 5/6, 1 Bank 11 way 3/8.—Taylors,
Macaulay Street, Huddersfield,

BOOKS on Radio.—We have the finest stock
in the country, including many that are
put of print. Write or cell for complete
hst price 1d°—The Modern Book Co. (Dept.

), 1923, Praed Street, Paddington,
London, W.2. PAD. 4185.

FOR SALE.—Trophy 6, Alsé G.EC. 5, 2
waveband. Reasonable. 8,A.E, details.~—
14, Avenue Road, Xingston, Surrey.

BUSINESS TOR SALE, Radio, Elec.. etc.,
Surrey. Profits £12 p.w. £7 o
Busmess Brokers, 46. St. James's Pl

SITUATIONS VACAN i_

OVERSEAS EMPLOYMENT : BROAD-
CAST OFFICER required by the Gotid
Coast Government Broadcasting Depart-
ment for one tour of 12 to 24 months with
r 2450 rising
to £720 a year plus local allowance of 248
and separation allowance for married men
between £34 and £204 according to number °
of children, Outfit allowance £60. Free
passages and guarters. Candidates should
'be of good cducation and have had a
thorough training in the theory and opera-
tion of wireless broadcast transmitters and
in studio technique ; -should understand
thoroughly "the system of distributing
radio programmes by wire and have a-
Inowledge of modern superheterodyne
short-wave Treceivers. A’ knowledge of
ﬂramophone dise recording is desirable,
pplications, which must be in writing,
statmg date of birth, full details of quali-
fications and experience, including present
‘employment ; also Identity and National
Service or other registration parmoulars.
and guoting Reference No. 0.8, 875, should
-be addressed to the Ministry of quour and
National Service, Appeintments Depart-
yvr&em: Sardinia Street, Kingsway, London,

= TUITION

LEARN MORSE CODE tns Candler way.
See advertisernent on page

THE Tuitionary Board of the Tostitute. of
Practical Radio Engineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory tuition in radio and television
engineering ; the text is suitable coaching
matter for LP.R.E. Service entry and
progressive exams. ; tuitionary fees—ag
pre-warrates—are moderate. The Syllabus
of Instructional Text may be chtained, post
free from the Secretary., Bush House,
‘Walton Avenue, Henley-on-Thames, Oxon.
WIRELESS — Students of both sexes
trained for important Appointments in ail
branches of Radio and Television. Boagders
apcepted. Low inclusive fees.

College in
ideal surroundings ; 2d. stamp for Prospec-

tns.—Wireless Collége, Colwyn Bay,
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] SPECIAL NOTICE
BLUEPRINT SERVICE TSR g e s,
> 4 ize, The issues containing
3 descmptmns of these sets are now out
- of print, but an asterisk beside the
PRACTICAYL WIRELLSS No. of F. J. Camm's A.C. Superhet 4., = PW50% plueprink number dsmotes that con-
Blueprint, - F. J szms Tniversal £4 Supets structional details are ‘available, free
CRYSTAL SETS T PW6O with the blueprint.
mu,mm 6d. each. hid Quaane B Unwerw Four .. — PWra® The index letters which precede the
Y097 Crystal Receiver - — PWTI* Foub\r;l?- I;m;gbhasnﬁe%B(}lnfip‘mm, 1s. €4, %lézeml-mt ggnbﬁr dmdlcates the per-
The * Junicr ™ ¢ R . Pusk Buifon 4, Battery Mode _ iodical in which the descripticn appears:
or ™ Crystal Set B iy ) oty Moo PWo5e Thus P, relers G0 "PRACTICAL
IRELESS, AW, to Amaieur Wireless,

STRAIGHT SETS.  Battery Operated. SHORI-WAVE SETS. Battery Operated W.M. to Wireless Magazine.
©One-Valve : Blueprints, 1s. each. One-valve : Blueprint, is. Send” (preferably) a postal order
All-Wave Unipen (Penfode) .. - PW3lA* Simpde S.W. Onevalver., — Twss* cover the cost o ‘the Bluepmnt
Beginners’ Ope-valver — Pwas* Two-valye : Blueprints, Is. each, : (stamps over &d. acceptable) to
“Fhe ** Pyramid ” Une-valvex- (=P Midget Short-wave Two (D, Pen) —  PW38A* PRACTICAL WIRELESS Blueprint

Pen) ..+ v ws == Pwogs The Fl:eet Short-wave Two Dept., George. Newnes, Tower J
Two-valve : Blueprint, 1s. (D (HY Pen), Pen) .. ~  PWole House, Southampton Street, Strand;
The Signet Two (D &1 F23 —  PW76* Three-valve : Blupzmts 1s. ench w.o2
Three-valve : Blueprinis, 1s, eacb. - _ Experimenter’s bhorh ~wave Three
Selectone Battery Three (D, OLF 86, D, Pow, ~— PW3pa*

(Trzms)) .. - PWIO The Prefect 3 (D 2 LF (RC and
Hurit Three (HF Pen, D ‘Pen) —  PW3T* Travs)) .. -  PWgse SUPERHETS
AX Pentode Three (HF Pen, D 2 The Baﬂd-spread 5. Three } Baltery Sefs : Bluenrmts, 1s. sa each,

Pen), Ten) —  Pwsge (HF Pen, D (Pen), Pen) .. ==~ PWGB®*  ‘“Varsity Four WM395*
Ea:l] "i‘Ler C-a\iet (D,LI‘ Pen (R(‘)) — Pwdge N PORTARLES 0 The Request Afl- Waver oo . — WHM407
F. 3. Camm'’s Silver Souwenir (FIF . h 0 1 h.

Pen, D (Pen), Ten) (All-Wave T ree-valve : Blueprints, 1. ead] Main Sets : Blneprmts 1s each,

Thre: Ce—  PW49* . J. Catuin’s ELF Three-valve | Heptode Super Three — WHMI50*
C&mﬂo Mid"'et 'lbree (D o L Ponable (HF Pen, D, Pen) .. == PWEs*

{Trans)) . —  PW5L Parve Flyweight Mx.dﬂ'et Portable . PORTABLES
1930 btrnot(me Three-Four (HF (30, D, Pen) .. - PWI7 Four-valve : Bloeprints, 1s. 64, each.

- Pen, HF Pen, Wesiector, Pen) — Pwasge  Fovrvalve : Bluepsint, Is. Hchday Portable (3G, D, LF, .

Bauerv All-Wave Three (D 2LF Linp ** Portable 4 (D, H‘" ir = Tass B) —  AW33+
. =~ PWs* PeBY .. .o ==  PWE Fa.nu)v Portable (HF, D, RO,

‘I‘im Mumfor (HF Pen, D I’m) . e~ PWgE* MXSUELLAKEOUS Traps; AWA4TS

- The Tutor Three (BF Pen, D Pen) — PWé2 Blueprint, Is, Tyers Portable (SG, D, ) 'l‘mns.i e WM36T*

g‘;;e Centanr Three (3G, D, P) - PW\)&‘ B.W. Converter-Adapter (1 valve) FW4BA® o

e “ Colt ¥ Al-Wave Thrée (D BUR AND WIRELESS SHORT-WAVE SETS, Baﬂcry Operated

2 LF (RO & Trane) . —  PW7R AMAT] w}ﬁﬁéﬁszang Oze-valve : Blueprints, 1s. each.

The “ Rapide b(uxﬂht 3 (D CRYSTAL SETS S.W. One-valver for America .. — AW420*
2LP(BC & Trans)) . —  PWs: Blueprints, 6d. each. Ronia Shori-Waver .. e AW45%*
F.J. Comm's Oracle All-Wave » u'pq ation Crystal Set -~ AWy
Theee (MF; Det. Pefl) .. o —  PWIBt 3 el for AW.497¢ 64, Fwo-valve : Blueprints, 1s. each,
1938 “ Triband ” All-Wave Three h (‘r’;i Crv st‘a 1 et . AWast Ultra-skort Batiery Two (SG, det

(HF, Pen, D, Pen) = PWBLA (56 Crystal Set L. .. AW30° en) —  WMio9*
¥. J. Canim’d ™ Sprite” Three - g o T Home made Goil Two (D, Pen) — AW

BT Pen, D, Tet) ~  PWET STRAIGHT SETS. Battery Operafed.

‘The “ Hurricane AlI-\'ﬁave Three One-valve : Blueprint, 1s, - Three-valve': Bineprints, 1s. each.

3GD, (Pen), Pen) © .. —  PwWsy* B.B.C. Bpecial One-valver .. = AW2g7* Experimenter’s S-metre Set @D,

F. J. Camm's * Push-Button Twe-valye : Blueprints, 1s. each. Trans, Super-regen) —  AW433

Three 0IF Pen. 1) (Pen). Tet),. «~ PWgs* Melody Ranger Two (D, Trans)., — AWS388 The Carrier short-waver (SG
TFour-valve : Blueprints, 1s, each, Foll-volume Two (SG det. Pen).. -— AW302* D, P .. . = aa = WHE290*
Beia Universal Four (3G, D, LF, A Modern Two-valver .. —  WHMie9¥

Cl. By ~— PWIiT*  Three-valve : Blueprints; Is. ench. Four-valve : Blueprints, 1, 6d. each.

Nueleon Class B Four (8G. D . £5 58, 8.6, 5 (3G, D, Trang) .. -— AW42¢ 4&.W. Shori-wave World-beater

¢36), LF, CL —~ PW34B* Lucerne Ran«er( &, D. Trams) .. == AW422* (HF, Pen, D, RC, Trans) .. ==  AW436*
Fuary r<>urSuper<~G 8G.D, Pen) — PW34C® s.; as De Luxe Version mdﬂdFom-valvetShor&-wavet
Baitery HallFMark 4 (HF, Pen, — Tr:ms — AW435* 86, D, LF, P) . - e WM38S*

B, Push-Pully .. -— 6" Trans[w tabie Three ('EG' D Pen) —~  WM2TLl. gu.e het : Bis 3
o Ar‘me T All-Wave 4 (}IF Pen, D Simple-Tune Three (3G, D, Pen) -~ WM327%: Tperhe uepnnt s 6‘}' "

(Pen), L7, CL. B) -~ PW83* Eeunomy Pentode Three (8G, D, Snuplzﬁed Shaxt-wave Super ., == . WM305*
Tbe ** Admxml” Four (HF Pen, . en) - WM2T - Mains Operated

BF Pen, D, Pvn (R(‘,) —  PWgo* “ W M. (1 654 Standard Three o
F. 1. Canun's * Limis” Al-Wave G, D, Pen) - = W 3wo-valvo : Blueprinks, Ls. each.

Yont (HF Fen, D, LV, P) © . = PWET" €3 5s'Thie (56, D, Tuiny . — Wiins e Meins Shoriwaver (0, o

) 1935 £6 Gs. Battery Three (3¢, - o e = AWK
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merhet (e e — PWap WF D, Peny Wasgre F13th, 1945, and must accompany  all I
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D8, £5 Superhe, (Phroe-valve) PW4e “Pen D, LF, P) e e MEEe L_____,______,___,_____l

AR applications respectin; Adver(:ismﬂ‘ m tlns Publication should be ad.h‘essed to the ADVERTISEMENT DIREC TOR,
GEORGE NEWNES. LTD.. Tewer House, vton Street. mdoii, W.C2 Telephone : e Bar 4363,
CONDITIONS OF SALE AND SUPPLY : This petlo&cal is s0ld subject to the felmwm-g- cenditions, namely, that it shall B, Trithout
the written consent of the publishers fiust given, be lent, re-sold, hired out or othermae Aisposed of by way of Trade rxomalal dime, it
retail price of 8d. ;° and that it shall net be lent, re-sold hired out or other of in a mutilated condiclal o in woy
unatthorised covel' by way of Trade ; or affized t0.0or as part of any publication or advel tising, Hoerary.or pictorial mapter, whikenpver,




HAVE IIIII HAI] IIIUII EIIPI III “ENGINEEBING IIPPIIRIUNIIIES"’ |

Whatever your age or exper;ence——whetherwyau are oné of the ™ old sehool ™ or'a newcomer -
to Engineesing anxious to hold your position under post-war conditions—you must’ read, °
this highly informative. guide to the best paid rngmeermcr posts,

The Handbook contains' among other .intensely. mterestmg matter, particulars of B.Se¢,,
A.M.ICE.,, AM.IMechE,, AMLEE., A LAE; AMLP.E, AMBritlLRE,
CITY & GUILDS CIVIL SERVICE, and other” important I‘_ngmeermq Examinations,
outlines courses in .all ! branches. of CIVIL, MECHANICAL, "ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING DRAUGHTSMANSHIP GOVERNMENT .EMPLOYMENT,
BUILDING and PLASTICS (the great’ peacetime careers), MATRICULATION etc.,

and explains the unique advantages ‘of our Employment Department.

WE DEFINITELY GUARANTEE ‘NO PASS — NO FEE’

If you are earning less than-£10 & week you cannot afford to miss reading ENGINEERING ‘
OPPORTUNITIES ” ; it tells you everythmo you want to know fo make your fulure secure
and describes many chances you are now missing, - In your own interest we advise you to

write for your copy of this enlightening gmde to well-paid posts I\O\X — FREE and without
obligation,

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409 SHAKESPEARE HOUSE 17, 18 & 19, STRATFORD PLACE, LONDON W.i.

TAYI.GR A-C BRIDGE

MODEL 10A

These instruments giv_e” quick and accurate
‘measurements of Capacity and Resistance.
There are six Capacity ranges covering from
00001 to 120 mid. and the Power factor can
also be measured on each range. Six
‘Resistance ranges aré available measuring
from 1 ohm to 12 megohms.  This b:'r'”idge is
A.C. mains operated and a leakage test is
also availabte for detecting leaky paper or
mica condensers, ‘

Price £14 I4s. 6d.

- Please write for technical-leafiet..

. ‘ RANGES OF CAPACITY

; RANGES -OF RESISTANCE

,ISend your. enqumes to:— om

TAYLOR ELECTRICAL- msmumfms Lo

“ 419-424 MONTROSE AVENUE, SLOUGH, BUCKS.
Tel: Slough 21381: (4 tines) * Grams: “Taylins ", Slough,
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