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Practical Wireless

These Blueprints are drawn full size.

Copies of appropriate issues containing desorip-
tions of these sets can in some cases be suppllcd at
the following prices which are additional to the cost
‘of the Blueprint. A dash before the Blueprint Number
indicates that the issue is out of.print.

Practical Wireless (1ssues dated prior to June

PRACTICAL WERELESS

Daie of Issye.
|

CRYSTAL SETS
Bluegrints, 6d. each.
1937 Crystal Rc(exver 9
The “ Junior ”” -Crystal Set.

27838

No. o)
Blueprint.

PW71
PWud

STRAMNGHT SETS. Battery Operated.

One-valve : Blueprints, 1. each.
ANll-Wave Unipen {Pentode)
Begmnexs One- \alver

.

The ““ Pyramid’’ One- valver (HI‘
Pen) da off o oD

Two-waive : Rlueprint, is.

The Stgnet Two (D & EF) ¥

Three-valve : Blueprints, 15. cach

Seleetone B"tttexy Three (D, 2 LEF
(Trans))

Sixty \hﬂhng Three; (E, % LEF
(1{(, & Trans)) .. <0

Leader Three (S¢G, D, Pow)

Summit Three (HF Pen, B, Pen)

All Pentode Threc (I[l« Pen
(Pen), Pen)

Hal-Mark Three (SG D

Hall-Mark Cadet (D), LE, Pen(RC%‘

R, J. Canun’s Silver Souvenir (H
Pen, D (Peny, Pen) (All-Wavo
‘Eue

Cameo deﬂet Three fD 2 LF
(Trans)) .

lf).36 Sonotonu Three- Four (Hl«
Pen, HEF Pen, Westeetory Pen)

Battery All -Wave Fhree (D, 2 Ll«

(RL))

'Fhe Monitor (H»'[‘ Pen, D Pen)

The Titor Three (HE Peu D, Pen)

‘Fhe €entaur Three (3G, D 1) .

P. J. Camnm’s Record All-Wave
Three (Hh Pen, D, Pen) b

The *Colt” All- ¥Wave Three (D
@ LF (RC & Trans)} ..

The °‘ Rapide” Straight 3 (D,
2 LF (R.U & Traps))

F. J. €amm’s Oracle Al Wave
Three (HF, Det., Pen)

1938 'Trlbaud All-Wave I‘hr(‘e
(HF Pen, D, Pen)

. J. Camim’s Spnte” Thtei?
QHI' Pen, D, Tet)

The ¢ “Hurricane ” All- Wa\eTmec
86, D (l‘cn), Pen) 3

F. J. €amn’s Puch-Button
Three (HF Yen, D (Pen), Tet)

Feur-salve - Blueprints, 15. eacl.

Sonotone Feur (SG, D,

Pury Four (2 8¢, D, Pen) 2

Bgta Universal Eour (SG, D, LI‘
Cl.B

Nucleon Cla“ B Four (rSG,
(84), LF, €L B) .

Fury Four Super (SG, SG D Pen)

Pattery Mall-Mark 4 (HI‘ Pen,
1, Push- Iull)
¥, Camny’s < Limit? AJl- Wave
‘Feur (HF Pen, D, LF, P) o
© Aeme”” All- Wave 4 (,'HI‘ Pen, 3,
(Pen), LF, Cl. B)

The “’ddmiral” Four (HI‘ Pen
BT Pen, D, Pen (RC))

Mains Operated
Two-valve ; Blueprints, ts. each.
“A.C. Bwin (D (Pen), Pen) b
A.C.-D.C. Twe (36, Pow) .1
sclectone A.C. Radiogram Two
(D, Pow) ek

Thies-vaive : Blueprints, 1s. cach.,
Doable-Diede-Triode Three (HE
Pen, DDT, Pen) o6 e
D.C. Acc (S(- D, Pen) .
A.C. Three (8¢, D Pen) .
A.C, Leader (HF Pe en, D), Pow%..
D.C. Premicr (HF P"n D, Pen) ..
Unigue (HF Pen, D (Pen) Pen) .
Armada Mains Three (HF Pen, D
Pen)
F. J. Camm’s A.C. All- Wave Qllvcr
Seuvenir Three (HIF Pen, D, Pen}
“ All-Wave ™ AL, Three (D 2
CLF (RC)) ..
A.C. 1036 Sonotone (ILF Pcn HF
Pen, Westeetor, Pen) N
Mains Record All-Wave 3 (I{I‘
Pen, D, Pen)

Four-valve : Blueprmts,ls. each,

A.C. Fury Four{8G, 8G, D, Pen). .

AC. ls)ury TFour Super (SG, SG, Dy
Pe as

A.0. Hall-Mark (HI‘ Pen D,
Push-Pull)

tniversal Hall- M'u‘k (BI‘ Pen, D,
Push-Pull)

.
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19.2.38
27.8.38

24.9.38
e
=9

240.5.37

16.3.35

13.4.35

21.3.36
14.8.37

31.10.36
18.2.39
4.12.37
28.8.37
22.1.38
26.3.38
30.4.38
3.9,38

26.9.30
12.2.38
3.9.38

S

39

HTJIH

4

|

PW3ia
PWS.)

PwWe3

PWI8
Pwio

PW3?
PW3Y
Pwdl
PW43
P\P4Y
PW51
P53
PW55
PW6L
PW62
PW64
PW69
PWE2
Pwi2
BV 28
PWS4
PWS7T
PW8g
PW92

BW4
PWI11
PW17

PW34B
PwW34C

PW 40
PWeR
PWwes
FWY0

PWis
Pwar

FWig

w23
PW25
PW29
PW35C

- PW35D
PW3SA
Pwa3as
W50
PW54
PW56

PW70

PW20
PW34D

\ PW45
PW47

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-valve) £ -
F. J. Camm’s 2-valve Superhet ..

5.6.37

Mains Sets : Bluenrints, 1s. each,
AC. &5 Superhet ('l‘hree valve) .
D.C. £56 Superhet (Three-valve) .
Universal £5 Superhet (Three~
valve) | -

F. J. CamnUs A.C. buperhet 4 .
F. J. Camam’s Universal £4 Super-
het 4 =
““Qualitone >’ 16.1.3F

Feur-valve : Double-sided Blueprint, 1s. 64t
Push Button 4, Battery Model ., }.,r, 10.38

Uuniversal Four

Push: Button 4, A.C. Mains Model

SHORT-WAVE SETS.
Gne-valye : Blusprint, 1s.

Simple 5. W. One-valver .. 23.12.39

Two-valve : Blueprints, ts. each.

Midget Short-wave Two (D, Pen)

The “ Fleet’™ Short-wave Two
(D (FIT Pcn), en) og oo

Three-valve : Bluenrints, 1s. sach.

Experimenter’s Short-wave Three
(SG, D, Pow)

The Prefect 3 (D, B (RC and
‘I'rans))

The - Band- Sproad S.W.  Three
(HI* Pen, D-(Pen), Pen) o

PORTABLES,
Three-valve : Blueprints, 1s. each.,
F. J. Camm’s ELF Three-valve
Portable (H¥ Pen, D, Pen) ..
Parvo Flyweight \hdget Portable
(84, D, Pen) ..

Four-valve : Blueprint, ts.
“Tmp” Portable 4 (D LF, LF
(Peny) ..

27.8.38

1.19.38

3.6.39

MISCELLANEQUS.
Blueprint, 1s.
S.W. Converter-Adapter(1 valve)

JEPRINT SERVICE

PW40
PW52

PW43
PW42

PW44
PWa9

PWG0
PWIS

PWY5

Battery Operated.

BEWag

PW38A
PWS

RwagA
PWe63
EW68

PWE5
W

Pwse

PW4BA

AMATEUR WIRELESS AND WIRELESS MAGAZINE

GRYSTAL SETS.

Blueprints, 6d. each.
Four-station Crystal Set:...
1934 Crystal Set =8
150-mile Crystal Set ]

STRAIGHT SETS. Battery
One-valve : Blueprint, 1s.
B.B.C. Special One-valver -

23.7.38

g
e

Operated.

|

Twe-vaive : Blueprints, 1s. each.

Melody Ranger Two (I, Trans) ..
Futll-voluue Two (3G det, Pen) ..
Lucerne Minor (¥, Pen) .. e
A Modern Two-valver .. o

PR

Three-valve - Blueprinis, 1s. each.

£5 He. 8.G.3 (8G, D, Trans) e

Lueernc Ranger (3G, D, Trans}. .

£5 5s. Three: De Kuxe Version
(86, D, Transy ..

Lueerne Str'ucht Fhwee (E; RC
Trang) .

Lmnbpmt&ble 'Ihgce SG, D Penr)

Simple-Tune Thyee (SG, D, I’en)

Economy-Pentode Three (bG,/D,.

(31
‘W.M.” 1994 Standare [hlce
(S(-, D, Pen) .. . —_—
£3 3s. Three(SG D, Trans) & Mdr: >34
1935 £6 6s. Battery Three (SG,
D, Pen) . o
PTP Three (Psn D Pen) or
Certainty Three (‘l(: D, Pen) ..
Minitube Three (SG, D, Trans) . . QOct, '33
r\lIPW:ue \\mmug [‘hree (8G, D,
en) 5 2.

I

19.5.34

June’33
Qet. 33

e e

Four-valve : Blueprints, 1s. 6d. each.
65s. Four (8G, D, RC, Trans) ..

2HF Tour (2 5G, D, Pen) —
Self-contained Four (8G, D, Jﬁ“

Class B) . Aug. ’33
Lucerne Stl‘ﬂlollﬁ Four (%G D

LF, Trans) —_

£5 5¢. Battery Four (HF D 2 LF) Feb. '35
The H. K. Four (8G, $G, D, Pen) —
The Auto Straight Four (]lE Pcn,

HY Pen, DD, Pen) .. . Apr.’38

Five-valve : Biueprints, 15, 6d. each.

Super-quality Five (2 HI', D, RC,
Trans) o

Class B dermj\ ne (2 SG D LF
Class B) .

New Class B Five (Z qG, D LI‘
Ciass B) .

. “e

AW427
AWadd
AW450

AW3s2

AW388
AW302
AW426
WM409

AW412
AW422
4W435
AWA437
WM271
WM32%
WM337

WM351
WM354

WM37¥
WM3SY
WM393
WM390
WMAOC
AW378
AW421
w331
WA350
WM38L
WM384
WMAOL

WM320
WM344
w340

, 1940)

1940, and after)

Amateur Wireless 4d.

Wireless Magazine
cription nppenrs
WIRELE:
| less Mugazine.
1 of the blueprint,
unaceeptable) to PRACTI

Dept., George Newnes, Ltd.,
‘ampton Streot. Strand, W. 02

4d. Post Paid
(lssues ‘dated June 1st,

5d. Post Paid

1/4
The index letters which” precede the Biuerring
Number indicate the pericdical in which the des-
Thns P.W. refers to PRACTICAL
. to Amatcur Wireless, W.M.-to Wire-

Send (preferably) a postal order to cover the cost
and the issue (stamps over 6d.

CAL WIRELESS Blueprint
Tower House, South-

i s

WMains Operated,
Twe-vaive * Blueprints, 1s. eaeh.

Consoeleetric Two (D, Pen) A€ — ANV 403
Leonomy A.€. Two (D, Trans) A.C. — WHM286
Unicorn 4.C.-D.C. Two (D, Pen) < WM394
Three-vaive: Blueprints, 1s. each.
Heme Lover's New All-Eleetrio .

“Phree (S&, D, Trans) AC. .. —- AW383
Mantovmx A.C. Three (HY Pen,

D, Pen) . — WM3T4
£15 I‘os 1936 A.C. Ra(ho"ram

(HF, D, Pen) .. . L oJan, 86 WDM401
Four-valve : Blueprints, 15. 6d. each.
All Metal Faur (2 8G, D, Pen) .. July 8 W32
"Harris” Jubileo Radlqg]“.m (EF

Pep, B_EF, P} . .« Bay '35 WM330

SUPER»HE'ES,v

Batfory Sets : Blueprints, 1s. 6d. each.
Modern Super Senior ., 5 - WM375
"Vargity Fowr p . Qct.. 35 WM305
The Request All- Waver . . June’36  WM407
1935 Super-Five Battery (Super«het) = WM379
Mains Seis : Blueprints, 1s. 6d. each.

Heptode Super Three A.C. . May 34 WHMB359
“ W.BL.” Radiogram Super A. o, — WHM366
PORTABLES.

Four-valve : Blueprinis, 1s. 6d. each.
Holiday Portable (SG, D, LF,

Class B) . op - AW393
Family Portakic @H’ D' RQC, -

Trans) o 4§ & T AW447
Two HF Portable (2 SG, D,

QPr21) . — WM363
Eyers Poxtable (SG; D, 2 Trans) — WNM3G7

SHORT-WAVE SETS. Battery Operated.

One-valve : Blueprints, 15, each.

$.W. One-valver for America .. 15.10:38 AW429
Rome Short-Waver .. — AW452
Twe-valve : Blueprints, 1s. each

Ultra-Short Battery Two (SG, det, )

Pen) e . N .. Feb. '86  WM402
Home-made Coil Two (B, Pen) . — AWA440
Three-valve : Blueprints, 1s. each
World-ranger Short-wave 3 (

RC, Trans) . = AW355
Experimenter’s 5- metre St (D

‘Frans, Super-regen) 30.06.34 AW438
The Carricr Short-waver (SG D }?) JulJ '35 WM300
-Four-valve : Blueprints, 1s. 6d. cach.

A.W. Short-wave \World-heater

(HF Pen, D, RC, Trans) s — AW436
Empire Short-waver (SG, D, R, ]

Trans) . — WM313
Standard onu valve Short Waver

(3G, D, LF, P) e 22:7:89 WM383
Cuperhet : Blueprmt, 1s. Gd.

Shuaplified Short-wave Super .. Nov. '35  WM397
Mains Operated.

“fwe-valve :  Blueprints, fs. each.

Fweo-valve Mains Short-waver (B,

Pen) A.C s 13.1.40 AW453
WM. Lon"-wnvc Couverter N — WI380
Three-valve : Blueprint, 1s,

Bigrator (SG, D, Pen) A.C -- WM352
Feur-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short- )
waver ($G, D, RC, Trans) .. - WA391
FRISCELLANEOUS.
%.W. Onc-valve Converter (Price

64.) - A1Y329
Bnthasiast’ s Power Amphner (1/6) —_— WM387
Listener’s 5-watt A.C. Amplifier

(3/6) WM392
Radio Unit (2v) for WM362 (L/ )‘Noz, '35 AVYM398
Horris Llectrogram battery am-

plifier (1/-) — WM39)
Be Luxc Loncert "A.C. “Blectro-

gram (1/-) Mar.’36 WNM403
“New style Short-wave Adaptgr

/-y E | — TWM388
Trickle Chmrgzer (()d) - - AW462
Short-wave Adapler (1/ ) e -— AWJ506
Superbet Converter (1/-).. —_ AW457
B.L.B.L.C. Short-wave Lonvcrt,er

(1/-) oo May 36 WM405
Wilson Tone Master (1/- ) w. June'36  YWM400
The W.M. A.C. Short-wave Con-

verter (1/-) o oo s — WM403
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ROUND THE WORLD OF WIRELESS -

Servicing
THE demands made upon the civilian
population by the Military Service Act
have resulted in a shortage of service
engineers, and it is important to bear in
mind that it is quite possible that many

listeners will, for reasons of -national.

economy, make their receivers last longer.
This means also that service problems will
undoubtedly be more acute

" own sketches, too.

Grenfell, renowned for her impressions in
the Farjeon revues at the Little Theatre,
London, will play the part of a rather eccen-
“tric housekeeper, but there will be oppor-
tunities for her to be heard in some of her
Billy Milton, lately
playing in * Meet the Arrow ” in *‘ Crime
Magazine,” will broadcast some of his own
songs, as well as having an important role
in the main action of the show.

and thus there will be a great
demand for service men and
others capable of dealing with
the problems which will arise.
We have in the past given
great prominence to questions
of servicing and therefore con-
tinue in this issue withesome
further details on the subject.
There are many young readers.
who have been taking a very
keen interest in radio con-
struction and who would like
to enter the service field, but
who are not fully aware of some
of the methods which may be
adopted. It is_not, of course,
essential to have elaborate
test equipment, although it is
highly desirable if really-com-
prehensive work is to be
As an instance
of what may be done with
home-made apparatus we give
in this issue details of a tester
in which an ordinary beehive
“ night-light ** type of electric
lamp is employed. There are
many other similar devices
which may be made up and these will
be dealt with from time to time.

America.

H. V. Morton on Palestine

N June 21st H. V. Morton is to- tell
the schools about the people of
Palestine. ‘ The life of the village people,”
he says, ““ has not changed very much since
the time of Christ. Shepherds still watch
their flocks on the hillsides . . . and the
Arabs with their flocks and herds are
still living like Abraham.”

* Moonlight and Splash "

YAMES DYRENFORTH was recently
J responsible for the script of a - crazy
show called “ Nuts in May.” This was so
successful that Tom Ronald, its producer,
immediately asked Dyrenforth to get to
work on another piece of madness. The
result will be heard on June 20th, when
““ Moonlight and Splagh ”” (not “ Nuts in
June ) will be broadeast with Joyce Gren-
fell, Billy Milton, Dick Francis, Helen Clare
and Dorothy Summers in the cast. Joyce

S P

An unusual type of television aerial which was experimented with in

It was claimed that better definition could be obiained by

means of the paddle-like elements.

erane evrag

Editorial and Advertisement Offices:
“ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand, $
W.C.2. ’Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, London. ;
Registered at the G.P.O. for transmission by ?
Canadian Magazine Post.

The Editor will be pleased to consider articles of a ¢
ractical mnature suitable for publication in
RACTICAL WIRELESS. Such articles chould be }
writlen on one side of the paper only, and should i
confain the name and address of the sender.  Whilst &
the Editor does nol hold hiwmnself tesponsible for %
manuscripts, every effort will be made to return
them if o stamped and addressed envelope 1is
enclosed,  All correspondence intended for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2,

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers in touch with the latest developments, we give
no warranty that apparatus described in our
columns is not the subject of letters putent.

Copyright in oll drawings, photographs and
articles published in PRACTICAL . WIRBLESS 5
specifically reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or tmitations of any of these are
therefore expressly forbidden. PRACT{CAL WIRE-
LESS incorporates “‘ Amateur Wireless.”
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Ayrshire Brass Band

ARVEL BURGH BAND will broad-
cast on June 22nd under its conductor,
Frederick Rogan. The band will play the
ceremonial march, ‘ Royal Progress”
a sclegtion from “ A Country Gixl”; the
dainty Heykens Serenade and a fantasia,
“Ten Minutes wi’ Burhs,” which means
much to the players,; because they all
come from %:JO Burns country

in Ayrshire.
X

X _/“1';1

“Values ”
NE of the loveliest little

plays ever broadeast
from Wales was ** Values,” by
D. T. Davies. This play,

which was originally written
in Welsh, was translated into
English by the author and
was broadecast in the Home
Service programme last
January. Judging by corres-
pondence and people’s com-
ments the play helped them
greatly in these troublous
times. It will be broadcast
again on June 23rd.

Children’s Miscellany

HIl Children’s Hour {rom
Scotland on June 22nd
has something for children of
all ages nnd tastes. Christine
will read ** The Handkerchief
Hero,” a story by Mary
Manners Simpson for very
young listeners. A talk for stamp collectors
will be given by A. K. Macdonald, an old
favourite of children, and Summer Saturday
Variety will include songs by Kathleen and
Elliot Dobie.

“Film Festival” (3) : " Shall We
Dance ?”’

HE third production in Douglas Moodie's
“TMlm Festival ’ will be a revival of
the radio version of *“ Shall we Duance 77
which was first broadeast in Deeember,
1938, and is to be heard again on Junc 24th.
This is surely one of the best of the Fred
Astaire-Ginger Rogers series, and contains
one of George Gershwin’s loveliest scores.
Some of the best and most typical Gershwin
numbers come from this show. *‘Let’s
Call the Whole Thing Off,” for instance,
is an excellent example of his light comedy
work ; while * You Can’t Take That Away
TFrom Me” has the wistful, nostalgic
quality for which he is celebrated. It is
expected that Diana Ward will take the
Ginger Regers part in this broadeast.

g
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~All-dry Receivers

Details of the New Valves and Receivers which

May be Built Round Them By W J. DELANEY

JT was announced some time ago that
special valves were to be produced
which dispensed with the accumulator,

and thus simplified receiver construction

and brought into real use the portable type
of receiver. These valves aré now available

for the home-constructor, and as a result a

new field of experiment is opened to him.

The ordinary type of ¢ battery ” valve is

designed for a filament supply.of 2 Volts,

and the current taken is generally of the
order of .1 amps. This means that when
three or more valves are used a fairly

I F Transformer

1
!
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VVVVVV VY

i

SVWWWAWW

AlVC
LT+

Fig. 1.—Skeleton diagram’of second~detector
stage with minimum of components.

gy
o
b

substantial accumulator has to be employed
or only a very short period of listening
may be indulged in before the accumulator
has to be recharged.- When real long-
distance reception is desired it is necessary

to adopt a superhet type of circuit, and
this means that at lcast four valves have

to be employed. This adds to the filament
current, and when the normal H.T. battery
also is included (remembering that battery
valves are designed for H.T. voltages from
100 to 150 volts), the overall weight as
well as size becomes rather unwieldy for
réal portable use.

Valve' Characteristics

"The new “all-dry”
called, are designed with a filament rated
at 1.4 volts, and there are five types, four
having filanient current ratings of .05 amps.
and one a .l amp rating. The standard
dry cellis rated at 1.5 volts compared with
the 2-volts of a wet cell or accumulator
as it is more properly termed. It will
thus be seen that the new filaments are all
right for a single cell, and it is thus possible
to use four such valves with a total current
consumption of only .2 amps. Although
this is rather on the high side for simple
small cells, it is quite within the bounds
of a properly-designed single cell, and these
are obtainable now incorporated in an H.T.
battery. In some cases a number of the
ordinary cells are connected.in parallel,
and these are, of course, then deducted
from the total H.T. voltage, leaving in
many cases only 90 volts or so for H.T.
This combination of 1.5 volts and 90 volts
is now more or less in general use, and the
battery is thus no larger than the ordinary
type of 100-volt H.T. which is normally
employed, although various ideas are
incorporated to permit the.overall dimen-

valves, as they are.

sions to be reduced. For instance, instead
of flexible leads or terminal connections,
spring strips are sometimes fitted so that
when the battery is pushed home into the
receiver the L.T. circuit is automatically
completed. In other cases, two of the very
small 45 volt H.T. units are connected in
series. These wunits have. been produced
for_deaf aids, and similar small receivers,
and accordingly are mot only very light in
weight but also compact. :

Valve Types

The new valves have been produced in
six types—a pentagrid frequency changer
and an H.F. pentode, both of which are
available as ‘‘straight” or variable-mu
valves ; a single diode triode and two types
of pentode output valve. It will thus be
seen that the valves have been designed
primarily for use in a superhet circuit, this
offering the widest range of possibilities in
receiver design and also in efficiency for
small receivers of the portable type. The
type numbers of these valves are 1A7G
(or 1A7VG for the variable-mu) frequency
changer ; IN5G H.F. pentode (or IN5VG
for the variable-mu) ; 1H5G for the diode-
triode; 105G for the output valve and
1A5G for the other output pentode. The
latter has a .05 amp filament and is rated
to deliver 100 milliwatts, whilst the former
has a .1 amp filament and is capable of an
output’ of 240 milliwatts. By using 5 of
these. valves in combination it is possible
to have a superhet with a total anode
current of less than 12 mA and this,
combined with a total L.T. current drain
of only .2 amps, means a .considerable
saving in all directions, whilst still giving a
remarkable output and range of reception.

Receiver Designs
The general design of receivers using

f the 2nd detector and A.V.C. stage.
his is on account of the fact that the valve
used in that stage is a single diode-triode
and not a double diode-triode which is
more usually employed. A typical cirouit
is, however, given in Fig. 1 which shows

that the arrangement is quite simple

the usual load resistance being eliminatec
and the L.F. volume control being used for
thispurpose.- It thusactsinadualcapacity,
a procedure which is quite satisfactory and
which at the same time eliminates at least
one component. In practice the circuit
is actually simplified in other directions.

Another interesting point in regard to
these valves is that they are of the octal
type, which means that they are not only
standardised for valve base design, but
that they are also extremely small-—again
adding to their usefulness in the sphere
of portable designs. Itisalmost unnecessary
to indicate that grid-bias batteries are
usually dispensed with in receivers em-
ploying these valves, the usual automatic
biasing scheme being included. There
is, however, just one point in this connection
which should be borne in mind. The high
efficiency output valve requires a bias of
9 volts and, obviously, if automatic bias
is used, this 9 volts is subtracted from the
total available H.T. As the valves are
already only utilising a total of 90 volts,
this loss of 9 volts might be found ill-
considered in some receivers, and thus
where extreme portability is not needed
(as In a transportable or a standard home-
receiver), the high-efficiency output pentode
would be used, together with a separate
biasing battery. In that case, too, one
of the larger 1.5-volt cells (a small bell cell,
for instance) would be employed.

Characteristics ‘

Below "will be found the general char-
acteristios of the valves already mentioned.
although it' must be appreciated that there
may be slight differences in the products
of different firms, whilst the type numbers
are also slightly modified by some malkers.

We shall shortly be describing a receiver
using these valves, but in the meantine
for those who wish to build up their own
receiver, we include a complete circuit of a
5-valve combination superhet with H.F.
stage and using the 1C5 output pentode.

\y' '
1 ’@ ]
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Fig. 2—Diagram of superhet

these new valves is practically identical
with that using ordinary valves, the only
point of difficulty likely to be experienced
by the average amateur being in the design

for the new 1.4 volt valves.

The layout is not critical, but should follow
the generallines of superhet circuits, paying
particular attention to the screening of the
H.F. stage and of the various I.F. leads.

- Filament Grid Anode i

ype Anode|Screen| Osc. Bias Current Slope |Impedance|Amplificatior
Volts| Amps| Volts | Volts | Volts Volts ’ mA wop peda mllg&lcf:rwn

1A7G .. 1.4 [ .05 | 90 | 45 | 90 0 2.3 .25 — —

1A7VG ..} 1.4 05 90 45 90 0 to—3 2.3 to 1.2 2 — —

1IN5 . 1.4 05 90 90 — 0 - L2 .75 1,500,000 —

INSVG ..| 1.4 05 90 90 — 0 to-4 1.2 to 1.6 .65 1,000,000 —

1H5G 1.4 05 90 —_ —_— 0 .14 275 240,000 —

1ASG 1.4 05 90 90 —_ 4.5 4.0 .85 — =

1C5G 1.4 1 - 90 90 —_— 7.5-9 7.5 1.55‘ — —
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i HE ordinary neon lamp as sold for

domestic lighting has applications
"~ other than that of an ‘‘electric
night light.” Perhaps its greatest sphere

i of usefulness is as a testing device for the
)
:
t
)

|

i
/

[

radio constructor. Continuity and insula-
tion tests, condenser tests, and the deter-
mination of the values of-resistances are
all possible with the aid of one of- these
usetul gadgets.

x

Before. carrying out any work with the

f
* lamp it is just as well to mount it in a
F holder on a small wooden base. A.small
! ““ charging > board as used for accumulator
l charging from D.C. mains will answer the
" purpose very well. Such a fboard is illus-

- trated in Fig. 1 and the wiring underneath
|

" is givenin Fig. 2. - .

|
1

)

A “Flashing Sign ™" .

The usual application of the lamp by
the radio constructor is as a circuit tester
and -indeed, in this direction it.is very
. useful. _However, the purpose of this

TO WANDER PLUGS
OR MAINS PLUG

! p L \g\
¥ Fig. 2.—The wiring connections
underneath the test board.

i

article is to give not only these tests but
to describe a further use of the lamp,
' namely, a means offinding out the values
) of grid leaks and high resistances. By a
. sgi’cably arranged circuit the lamp will
give a series of intermittent flashes, the
speed of the flashes determining the value
of the resistances under test. Besides
being a véry interesting experiment in itself
—it provides quite a novel ¢ flashing sign ”’
without any mechanical “ works ’—it is an
easy method of checking just those resist-
ances which- are usually most difficult.-to
measure, namely, very high ones. With
ordinary meters accurate results are very
difficult to secure owing to the small
readings obtainable.

The neon lamp does not, of course,
replace meters, but may be looked upon
as supplementary to the ordinary moving-
iron instruments. It must be admitted
that the method to be described is one of
substitution, but by drawing a simple
graph many different values can be deter-
mined from two or three ‘‘known”
Tesistances. ’

Useful Tests

_ Before going into details of the “* flashing
sign’’ tests here are some of the more
common applications of the lamp.

By fitting two insulated -test prods to

i A e s el

T TR T RS TR A R R

S e
£ |

Fig. 3.—Testing the insulation of a fixed condenser

A

PRACTICAL, WIRELESS

A Neon-lamp Tester

" Details of a Novel Resistance Test Instrument

the ends of alength of twin flex taken from
the-terminals on the lamp board. the lamp
may be quickly connected to any part of
the circuit or component under test without
fear of the conductivity.of the constructor’s
hands upsetting the results.. The prods
can be bought or are easily made from
pieces of vulcanite rod with the flex passing
through the centre and connecting with
metal contacts stieking from the end of the
prod. A couple of old fountain pens will
make excellent prods. A hole should be
drilled in the top of each pen for the flex
to pass through while the original nib or &
cheap brass one will do as the contact.
_The wire is soldered to the nib before it is
inserted in the feed, as in Fig. 4.

To make the lamp glow it will have to
be either connected to an H.T. battery
or plugged into D.C. mains. When buying

- the lamp the voltage required should be

stated. On touching the two prods to-
gether the circuit will be completed and
the lamp will glow.

with the neon lamp~

Testing Condensers

Owing to the comparatively high
voltages used the lamp will provide a very
stringent test of insulation and is, therefore,
particularly useful im testing condensers.

COrPLETED
TESY PROD

FLEX SOLDERED
TO PEN NIB

Fig. 4.—How a lesting prod can easily be made
from an old fountain pen.

4

Fig. 1.—The neon-lamp lester ready for use.

The test prods are held in contact with
the terminals of the condenser for a minute
or two, as in Fig. 3. If the condenser
is leaky a series of ﬂashes! will oceur in the
lamp, that is to say, that after a short
time it will glow momentdrily, and then go
out again immediately, and then after a
similar period of time it will suddenly
flash again. If this only occurs at long
and regular intervals, say once every
minute, the condeénser may be considered
as O.K., although, of course, a perfect
condenser would give no flashes at all.
However, in a test of this sort allowance
has to be made for any slight leakage in
the lamp bolder, wiring, and test prods,
which would give the same effect as leakage
in the condenser, so that an occasional flash
does not mean the condenser.is a ** dud.”
In fact, this test is so searching that a
flash every minute or half minute repre-
gsents a leakage resistance of not less than
several million ohms. It is when the
flashes occur several times per minute or
when they gradually increase in frequency
that the insulation, may be taken as very
poor or broken down. This test may be
applied equally well to fixed or variable
condensers, but cannot, of course, be used
for the electrolytic type.

A multitude of other insulation tests
may be carried out by placing the prods
across the suspected part, Forinstance, the
insulation between the sockets of a valve-
holder can be tried by placing the prods
in the sockets themselves, or again, the
insulation between the windings of a trans-
former may be checked by connecting one
prod to one of the primary terminals
and the other to one of the secondary
terminals.

Continuity Tests

To test for breaks in the wiring of coils,
transformers, etc., the prods should be
connected across the terminals of the
component in the same way as with a
condenser. A continuous glow indicates
that there is no break in the wire, but
erratic glowing or no light at all means
that there is respectively only a partial
connection or else a complete break,

Another use for the neon tester is in
determining whether a variable resistance
or potentiometer is working properly. If
the two terminals of the variable resistance,
or, in the case of a potentiometer, the ter-
minal! joined to the slider and one of the
other two, are connected to the lamp and
the slider is moved slowly round, then any
place where there is a faulty contact will be

(Continued on next page)
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(Continued from previous page.

ind'cated by the lamp going out at that
point. If the instrument has a fairly high
resistance, such as 5,000 ohms or more,
then the glow of the lamp should steadily
increase or decrease as the knob is turned
first one way and then the other. If it
flickers it means the slider is not making
proper contact at the point where the
“flickering occurs. :

In testing a variable resistance or poten-
tiometer in this way we get a very good
idea of how the lamp will behave when
resistances of various values are connected
in series with it, for in moving the slider
we vary the resistance from zero to the
full value of the instrument. Now if we
look at the lamp we shall see that the glow
does not gradually get paler as the resist-
ance is increased, but rather does it diminish
in area. First of all the whole of the beehive
shaped electrode or the disc glows (accord-
ing to the direction of the current), and
then the glow becomes smaller until only a
small point is illuminated. Instead of the
variable resistance several fixed resistances
may be tried. It will be noticed that each
one will give a different amount of glow
according to its value. This in itself will

provide a rough means of finding out the
value of an unknown resistance. As an

£
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Fig. 5.°~The circuit used when festing resistances
by the method described in the fext.

should be no glow or flashes from the lamp
until the resistanceis connected up. On
placing a resistance in position the lamp
will “start flashing at regular intervals.
There may be five, ten, twenty, or more
flashes” per minute until the lower values
are reached, then the flashes become too
fast to count, or else merge into one
continuous glow. - ]

Now in order to test a range of different
resistances it is best to make a simple
graph as in Fig. 7. By placing three or
four different resistances of known value
across the fixed condenser in turn a table
such as the following may be compiled.

. Resistance, Flashes per minute.
T 3 megohms 14
2 ’s 20
1 26
.. 33
From this it is a very simple

matter to make the graph. For
the benefit of those readers who
may not be familiar with plotting

Thé results tabulated above were those
actually obtained with an “ Osglim > neon

B lamp and several good quality resistances.

Fig. 6.— Measuring
resistances by the

“flash™ method.

example we may- find that
two megohms makes the lamp just glow,
whereas a % megohm leak makes about
a quarter of the total area of the electrodes
light up. If a leak of unknown value is
then submitted to the test and found to
give a glow area smaller than that of the
1} megohm leak but more than that of
a 2 megohm one, then we may fairly safely
assume its value to be.in the region of
1 megohm. )
Obviously this method gives only approxi-
mate results, and has the drawback that a
large number of known resistances is needed
in order to be able to determine the value
of any unknown one. A far more accurate
and reliable method is that mentioned
earlier, namely, the ““ flash > method..

Measuring Resistances

The circuit necessary is shown in Fig. 5.
It consists simply of a large fixed condenser
in series with the lamp, and an H.T.
battery or other direct current source,
while the resistance under test is placed
across the condenser. A good idea is to
discard the prods and connect the con-
denser with two wires to the lamp asin Fig.
6. Grid-leak clips or stiff wires can be
fitted to the condenser terminals to facilitate
the quick attachment and removal of the
resistances. A good quality condenser of

about 2 mfd. capacity should be used, and"

. when the current is switched on there

You will see that the resistances chosen

4 vary from } megohm to 3 megohms,

therefore we divide the graph vel“nically
into equal increments of resistance to cover
this range. Along the base we mark the
number of flashes per minute -from 0
upwards. Now taking the first figures in
the table we see that a resistance of 3
megohms gave 14 flashes. We run a pencil
along the horizontal line marked 3 megs.
and one along the vertical line marked 14.
Where they intersect at A e put a small
cross. We carry out the same procedure
for the other points, thus 2 megs. meets
20 at point B, and so on. The points A, B,
C and D are then joined up with a line as
shown.

graphs, this~is how one is made. ~

Id }
~Once the graph is complete we can read
off the value of any unknown resistance
within the'limits of the graph. Suppose,
for instance, that we placed an unmarked
resistance across the terminals of the

~condenser and the lamp flashed 30 times

per minute. Following up from the 30
line on the graph we see that it meets the
curve at the same point as the horizontal
line marked } meg. The value of the
resistance is therefore 3+ meg. In the same
way a resistance giving 17 flashes would
be approximately 24 megohms.

The accuracy of these results depends to
a large extent on getting the lamyp to fash™
.at regular and easily countable intervals.
To ensure this, a little care in the adjust-

“ment of the voltage and the capacity may

be required. If the flashes occur too quickly
to count then a larger condenser, say 4 mfd.,
should be used. This willslow up the flashes
considerably. Keeping the voltage of the
supply as low as possible will also help,
although naturally it must not be reduced
50 much that the lamp will not glow at all.

There is one peculiarity in connection
with neon lamps which must be mentioned
here, as it is possible for it to cause slightly
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Fig. 7.—The curve used for finding the value of

resistances.

erratic' results, and that is there is some-
times a time lag between the flash and the
voltage producing it. This means that
although the wupper critical voltage
necessary for producing a discharge is
reached, yet the discharge does not imine-
diately take place. Thisis due to insuflicient
ionization within the lamp itself. Howcever,
it may be overcome by having a bright
light, or another neon lamy glowing in the
near vicinity of the test lamp, when the
work is in progress.

BRITAIN'S VICTORY
DRIVE

ONTINUING the new B.B.C. feature
programmes describing Britain’s drive

on land, on sea, and in the air, and in the
workshops of the country, a second series
will tell the story of the part that Britain
is playing in the Allied war against Nazism.
These programmes, entitled *° Marching
On,” the first of which will be broadcast
on June 2lst, are to be put on the air at
fortnightly intervals, alternating with the
“Go To It ” series, They will be under the
general editorship of Laurance Gilliam, of
the B.B.C. headquarters staff. = Among

well-known B.B.C. script writers and pro- .

ducers who will contribute to thi¢ series
are Robert Kemp, Francis Dillon, Stephén
Potter, A. L. Lloyd, Denis Johnston, and
D. G. Bridson.

The idea behind this second series is
that of a radio magazine showing the
progress of the war for each preceding
fortnight, throwing into relief by dramatised
presentation or narrative [the outstanding
events which have happened.  Major
military, naval, and air foree events, home
front and Empire news will be featured in
this way and the underlying moral of these
programmes will be that, although the road
to victory has its ups and downs, the
reverses will only serve to spur Britons on
to still greater efforts which will end in the
defeat of their enemies.
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Aliens and Wireless Sets
LEARNED from the Ministry of Home
Security that all Germans -living in
this country, irrespective of age or grade,
must immediately dispose of their radio

receiving sets. It does not'matter whether

the German concerned has been in this
country for half a century or more. It is
illegal for him to own a wireless set. If
any of my readers know of any German who
owns a wireless set he should take imme-
diate steps to inform him that it should
be disposed of at once or, alternatively,
the police should ‘be informed. In this war
we cannot afford to take risks, and I have
no doubt that ‘this new order will impose
liardships on many Germans living in this

country who are anxious to see' Hitler -

defeated. But fifth -column activities in
other countries have taught us.a-lesson.

+ When the German troops have arrived,

people who would never have been suspected
of subversive action have guided the
invaders, fed them and housed them. That
must not happen here. -There may be

something in the suggestion that once a -

German always a German at heart. Do not
be misled by their spoken hatred of Hitler.
That may be part of the camoutlage and.the
cunning, and is intended to disarm suspi-
cion. It is the duty-of every reader, in
fact, of every citizen, to inform the police
of anyone guilty of expressing pro-Hitler
views. :

A wireless receiving set can be used as a
transmitting set, and we must make very
sure that Germans enjoying the protection
and hospitality of this country shall not
abuse those privileges.
Car Radio Conversion ’

INCE the recent order prohibiting the
use of car radio, whether installed in

the car or carried as a portable, I have
had a number of letters from readers
asking how such receivers can be operated
from the mains. I have told them all that
such &’ conversion is not worth while, for it
is far too expensive. Much better, especially
if the car is laid up, to remove the set with
its battery indoors and operate it in the
usual way. While I am dealing with the
question of car radio, you will remember
that I raised the point concerning the dealer
who is transporting a portable to the home
of the purchaser. The P.M.G. now informs
me that the regulation provides that apart
from . certain authorised exception, no
person shall use-or have in his possession
or under his control any wireless receiving
apparatus in any road vehicle. This prohi-
bition applies not only to wireless sets
fixed in a road vehicle, but also to any
wireless receiving apparatus carried in a
vehicle in circumstances in which it can be
used or readily adapted for use. The police
have instructions to see that the regulation
is obeyed. The Postmaster-General is
unable to give a general exemption to
persons or firms engaged in the supply or
conveyance of radio sets to customers,
or the collection of sets from customers for
repair. In this connection no difficulty
-would appear to arise In regard to mains-

operated-receivers which could not® be used

"

By Thermion
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in a vehicle. In the case of battery-operated
sets, whether portable or not, it should
be arranged, if possible, that the battery
should not be carried in the road vehicle
at the same time as the rest of the set. - If
however, this separation is impracticable, it
is considered that the police will be unlikely
to raise any difficulty in the case of bona-
fide radio wholesalers or retailers, if  the
set is kept separate from the battery, and is
securely wrapped up and sealed.

- The military and the police cars are, I
presume, exempt. Vans equipped with
P.A. outfits_are receiving consideration.
An . amplifier is not wireless receiving
apparatus. Moreover, it seems that portable
receivers may be carried for short distances
by hand without the police interfering.

With regard to Philco car radio they state

that they are evolving a scheme which will-
shortly be circulated to dealers. Sets which -

use a vibrator unit can be operated by

Our Roll of dderit

Our Reuders on Active Service—Iirst List.
Alfred Thomson o
(Radio Officer, Merchant Service),
31, Fore Street, Fowey, Cornwall.
J. Herron

(Fusilier), ) 2
19, Church Street, Keswick, Cumber-
land. N : &
J. Widden

(Radio Mechanic, R.A.F.),
4, Spring Gardens, Dorking, Surrey.

K. Firth

(Radio Mechanic, R.A.F.),
253, Huntingdon Road, York.
J. E. Whittle :
(Private, R.A.M.C.),
- 2, Church Terrace, Darwen, Lancs.
T. H. Plater .
(Aircraftman, 2nd Class, R.A.F.),
341, Milligan Road, Leicester.
J. Bell
(Petty Officer, R.N.), -
c/o G.P.O., London.
F. W. Chambers
(Wireless Operator, R.N.V.W.R.),
51, Whitehead Road, Aston, Birming-
ham, 6. L
G. Hazelwood . .
(Gunner, R.A.),
17, Staffordshire
S.E.15.
T. E. Greenhalgh
(R.A1.), i
37a, Greenlcach Xane, Worsley, Man-
chester. .

Street, DPeckham,

removing it and feeding alternating current
of appropriate voltage to the primary
winding of the vibrator transformer.

understand that Philco will shortly intro-
duce a transformer for the purpose. It must
be noted that where an energised loud-
speaker field is employed, further modifica-
tions are necessary. .

Valve Standardisation :
"THIE British Institute of Radio Engineers
have formulated a policy which they
have submitted to the Service Departments,
the Ministry of Supply, and the Ministry of
Labour. Their proposals are intended. to
help in the national emergency and are not
made for controversial reasons. They think
that if the-proposals are.adopted they would
release from the radi¢ industry skilled
artisans, such as toolmakers, jig and tool
designers, etc., as well as save valuable
material including copper, iron, nickel,
molybdenum, and glass. Also they would
increase export trade, and simplify radio
servicing. . -
Briefly, they propose a first step of a
general adoption of the 6.3 volt 0.3A valves.
This range of valves which, of course,
includes a higher voltage range, is comprised

. by twenty types, as against the enormous

number of other types. In some quarters
Ahis is thought €5 total nearl 1,000.. They
say that if receivers were designed on the
use of these three types they would equalin
performance any receiver at present avail-
able. They even suggest that there would
be a greater all-round advantage, and at a
lower cost to mapufacturer and consumer.
For example, such features as automatic
inter-station noise suppression, automatic
volume control, post demodulator automatic
volume level maintainer, could with the
incorporation of the screened triode-
heptode, the output tetrode, and a two
system rectifier, be included without diffi-
culty, thereby proving a sales advantage in
the home and export field. Obviously, all
receivers would have to be of the A.C./D.C.
type, thus entirely eliminating the needs
for mains transformers, and in the case of
smaller setseliminating the smoothing choke,
thereby saving a considerable amount of
high quality Swedish iron and copper.
The technical objection that certain
specialised apparatus will still require
specialised types of valve. is undeniable,
but does not materially effect the scheme,
since, of the ten millions to twelve millions
radio receiver valves absorbed by the radio
receiver industry, well over 80 per cent. are

“used in sets in which the five specified types

of valves could be satisfactorily used. The
other 20 per cent. is made up of replacement
valve business which, if the proposed scheme
is put into effect, could easily be satisfied
for the next 18 months to 2 years-from the
existing available stocks of diverse types.
The specialised types of valve manufactured
have always been less than 10 per cent. of
the normal receiver valve business, and the
adoption of the scheme put forward will
undoubtedly expedite production of the
specialised types which may still be required

for the Defence Departments, the B.B.C.,

>

and the G.P.O.
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Outline of Musical History-5

Music During the Eighteenth Century
By Our Music Critic, MAURICE REEVE

eighteenth century is really the story
of ““matters musical,” rather than
of music itself. Even more important than
the invention of new harmonies and sounds
was the discovery of new forms in which
to write music ; new instruments on which
to play it; and new combinations of
instruments - for which to write it. The
enormous progress in these departments
of the art is what makes the century
particularly illustrious ; revolutions in har-
mony and kindred subjects were to follow
in the next.
And their importance cannot be exag-
gerated. The great Bach’s son, C. P. L.

THE history of music during the

Bach, developed the first stages of *‘flrst

movement,” or modern sonata—binary—
form, which Haydn was shortly to perfect,
and Beethoven, a little later still, to trans-
form. Gluck rescued opera from an im-
pending ignoble death, and gave it the

character and unity which Wagner crowned
Whilst -

a hundred and fifty years later.
Gluck infused it with lasting qualities by
insisting on the equal importance of all its
component parts, and choosing tragic and

dramatic plots for his own examples, -

Mozart, a far greater genius, took it into
the world of comedy, and with a series of
incomparable masterpieces ensured immor-
tality for himself and his works.

Haydn

Haydn’s development of sonata form
opened up the vast world of the sonata,
symphony, quartet, etc., without which
music to-day would seem non-existent.
Haydn’s own examples were to be greatly
excelled by those of the divine Mozart,
as his were, in turn, to be by those of the
giant Beethoven. But it is to Papa Haydn,
Beethoven’s first teacher of importance,
that we owe the modern symphony.
Without his experiments and discoveries
it is doubtful what would have happened.

Not only did the expansion of sonata
form from the suites and overtures of
Bach, and others, ensure the eventual
arrival of the symphony, but side by side
went the great expansion of the orchestrs
—including the introduction of violins—
to ensure that when it did arrive it would
be the biggest and most comprehensive
form that music was to evolve for itself;
and the most satisfying. Beethoven’s
master works set the seal on it for all time.

The Pianoforte .

The invention of the “ piano e forte
was a tremendous event which inspired the
first of that gigantic series of compositions
for the instrument, to which almost every
composer of note has contributed ever
since. Wagner and Elgar are lone excep-
Only to-day does the fount of
inspiration which the first hammer-actioned
instrument set running, seem to be drying
up. The modern virtuoso pianist is largely
to blame. Uulike his predecessors he never
finds time to devote to serious compo-
sition. g

Not the least of the piano’s claims to the

<

gratitude of musicians is the origin of the .

concerto, for a solo- instrument with
prehestral accompaniment. Musie would be

infinitely poorer without the (;oncertos of
Mozart, Beethoven, Brahms. and others.

‘Introduction of Rhythm
Coming last, but certainly not least, in
the development of music at this time is

the virtual introduction intp big-scale works -

of rhythm as an integral element. The
development of ‘ ternary *’ form gave the
word an’ entirely new meaning from that
given it by Couperin, Bach, or Handel,
working as they did i the simpler and
unsophisticated * binary > mode. But
rhythm, like most of the components of a
plece of music, is an exhausting subject
on its own, and only its historical ante-
cedents and rise can be touched on here.
Neither can an analysis of sonata form
be attempted. It is only possible to record
the enormous scope it gave to the great
masters in the writing of large-scale works
which could embrace within their move-
ments the whole gamut of human feeling
and emotion. Works of the depth and
import of the Jupiter or the Eroica sym-
phonies had not previously been heard,
because no framework had so far been
devised that was capable o6f holding Such
a wealth of treasure. Once the design had

been perfected, however, a series of monu- -

mental works were built up on it, and its
subsequént improvement and enlarge-
ments, have proved it conclusively to be
the ne plus ultra of musical forms.

This article can well close with a review
of the two great masters who adorned the
latter half of the eighteentb century, and
whose work made possible the glories that
were to come.

Joseph Haydn, 1732-1809, was. the son
of a wheelwright, and as a young man and, a
student was so poor that he cleaned shoes
in exchange for some lessons. He taught
himself theory and composition, and by the
thriftiest living managed to buy a few
necessary books one at a time. His parti-
cular study was C. P. E. Bach’s sonatas and.
Fux’s * Gradus and Parnassum.” Then,
through the influence of a wealthy friend
that he met at this time, he became appoin-
ted Chapel Master to Prince Esterhazy, and
never looked, back. '

Born twenty-four years before Mozart
and outliving him by eighteen years,
Haydn had the unique privilege of being
both Mozart’s teacher and, in the last years
of his life, his pupil and disciple. It is
significant that most of his best work was
produced, after Mozart’s death.

Haydn is called, the father of the modem
symphony, as well as of modern chamber
music, and sonata form. Although owing
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much to his predecessors there is no doubt
that he had a great influence on the couyse
music was to take. Although a lot of his
enormous output was lost in a fire, 125
symphonies, 77 string quartets, 4 oratorios,
and masses of sonatas, trios and smaller
bieces remain, as well as the Creation and
The Seasons. \

Haydn’s orchestra consisted of strings,
two flutes, two obi, two fagotti, two horns,
two crumpets, and tympani. This still
remains the foundation of owr modern
orchestra. He said good-bye to the  band
oboes and bassoons of Handel’s day.

- Mozart

Wolfgang Amadens Mozart, 1756-1791,
was certainly the greatest child prodigy
genius ever known, The son of a godd
musician, he had many compositions to
his credit at six years of age, as well as a
tour of priucipal Buropean cities. A tour
of Ttaly in 1769 developed his wonderful
gift of melody, and his numerous works for
all sorts of instruments won admiration.
Going into the service of the new Arch-
bishop of Salzberg in 1772, this prince was
to be the bane of Mozart’s life with his
extreme conservatism, and opposition to all
reform in musical composition.

‘“ Idomenev,” his first “‘ reform *’ opera,
was produced in 1781. Though in advance
of Gluck, it was & long way behind what he
himself wrote later. But it incurred the
Archbishop’s extreme hostility, and Mozart
was literally kicked out of the service.
Thereafter his life was one long struggle
against poverty which was increased by
his marriage to a Gharming woman who,
however, was a very bad manager.

*“Marriage of Figaro ”

. The great “ Marriage of Figaro >’ appeared
in ’86, Don Giovanni_ in 87, after which
the Emperor gave him a small salary to

“prevent him -going to England. 1In ’88 he

wrote his three greatest symphonies within
the space of six weeks. In 90 came *“ Cossi
fan Tutte,” *““La Clemenza di Tito” in
91, and the greatest of all, *“ The Magic
Flute ” in *92. Beethoven oonsidered this
the greatest of all operas, because it con-
tained every known species of music from
the lied to the chorale and fugne. Also
the artistic and dramatic flow of the action.,

The Requiem

Mozart was commissioned to write the
Requiem a few weeks before his death. It
was left unfinished. In addition to these
masterpieces he wrote hundreds of the most
beautiful works—concertos for piano and
violin; sonatas,. trios, quartets, ete. To
the everlasting disgrace of Vienna he was
buried in a pauper’s grave when he died at
the tragically early age of 35.

There is little doubt -that Mozart, had
he been granted a normal span of life,
would, have been by far the greatest of all
musicians, presuming that *what he did
actually accomplish was a specimen of

" what he would have done. Even as it i,

his greatest works have never been sur.
passed, and * music’s miracle man ” mighg
be a fitting title for this truly great genius.
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For the Beginner
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.

oltage Measurements

- An Explanation Regarding the Choice of a Voltmeter for

Eliminator Output Measurements

T has been stated many times in these
pages that it is essential to use the right
type of meter when measuring such

points as detector anode voltage, S.G.
voltage, or ‘the output of a fains unit or
eliminator. It still appears, however, that
the reason why & special type of meter
must be used is not clear, and that to
many beginners the difference between a
low-resistance voltmeter and one of high
resistance is a point of little consequence.

It should be clearly understood that a
voltmeter is. a milllammeter having a
resistance in series with one of its leads,
this resistance being usually enclosed in
the meter .casing. The function of the
resistance is to cut down the current to the
value permissible through the ammeter.
When a voltage is applied across” the
output terminals of the ammeter-resistance
combination (i.e. the voltmeter terminals),
a current will flow through the meter,
causing a deflection of the needle. To
avoid loss of time in ecalculation, the
ammeter scale is marked
in volts, so that while the
current is still the actuat-
ing force in the meter, the
deflection is now registered
in volts.

The valie of the series
resistance is governed by
the current range of the
meter, and the maximum
voltage it is desired to
measure. For reasons that
will be explained later,
this resistance must have a high value if
accurate voltage measurements are to be
obtained. .

A milliammeter having a full-scale
deflection of 2 mA. or less, may be converted
into a reliable voltmeter ; or in.other words,
a voltmeter having a resistance of 500 ohms
per volt, or more, will give sufficiently
accurate voltage measurements for all
ordinary wireless purposes. ’

HT+ HT~
To Recewer

Reason for Inaccuracy

A low-resistanée meter is unsuitable for
measuring eliminator voltages, because
eliminators have a high internal resistance,
due to the incorporation of smoothing
chokes and dropping resistances. A low-

" resistance meter will naturally drain more

current than a high-resistance instrument—
Ohm’s Law states that current is equal to
voltage divided by resistance. This
high current drain reacts on the source

of voltage to be measured, thus causing
an inaccurate indication on the meter.

Effect on D.C. Mains Unit

-Let us take, for example, a simple
250 _volts D.C. maing unit as shown
in Fig. 1, having an output of 125
volts at 25 mA., or, in other words,
having a voltage of 125 across points
A and B when the current registered on
milliammeter C is 25 mA.

As will be seen from the sketch, the
total internal resistance of the eliminator
is 5,000 ohms (500 ohms choke, plus
4,500 ohms dropping resistance). In
order to, obtain the spscified output nf

D¢ volrs

4

125 volts, the current consumption must be
1/40 amp. (256 mA.), and therefore the total
circuit resistance must be 250 volts divided
by 1/40 amp., which amounts to 10,000
ohms. We already have 5,000 ohms in
the eliminator, therefore the external load
(receiver to which eliminator is connected)
must be 5,000 ohms. If a voltmeter
having a resistance of 5,000 ohms is now
connected across A and B, with the receiver
switched on, the total load will be reduced
to 2,500 ohms, because the meter resistance
of 5,000 ohms will be in parallel with
receiver resistance of 5,000 obms. There-
fore, the total resistance across the 250-volt

Choke 300.0hms3.

components in a D.C. unit.

mains will be 4,500 ohms«
(dropping resistance) plus 500
£ 3 ohms (choke), plus 2,500 ohims
Volrmeter  (meter and receiver). This
amounts to 7,500 ohms, and consequently
the total cwrrent consumption will he
increased to 1/30 amp. (250 volts divided
by 7,500 ohms). The voltage drop inside
the eliminator will then bc its internal
resistance of 5,000 ohms multiplied by
1/30 amp., which amounts to 1663 volts.
Therefore, when the meter is connected
across A and B, the actual voltage across
these points will only be 83} volts (250
minus 1663), but 'as soon as the meter
is removed, the voltage will rise to 125
volts.

If, however, the meter resistance were
100,000 ohms instead of 5,000 ohms, it
will be evident from the above calculation
that its effect on the voltage output
would bhe negligible, and, therefore,
the reading obtained would be sutticiently
accurate.

40(?

300

n
=3
S

~
o
o

0 20 30 40 50 6O

D.C Mihamps

Fig. 2.—Voltage across reservoir condenser of
typical full-wave rectifier.
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Fig 1.—Showing the lay-out of

Effect on A.C. Mains Unit

The .foregoing limitation applies when
dealing witlt A.C. units also, but we havea
further limiting factor to conteud with—
namely, the effect of the reservoir con-
denser.  This condenser is connected across
the rectifier output circuit, and the voltage
across its tcrminals yaries with the output-
circuit current drain. Fig. 2 shows the
drop in D.C. voltage across the resérvoir
condenser as the current drain imposed
by the recciverisincreased. It is, therefore,
obvious that if & low-resistance meter werc
connected across the output terminals, the
current drain would be greatly increased.

Dropping Resistance ¢
<4 500 Ohms

V /5 .
&) D Mains, 250 Volts

and consequently the voltage across the
reservoir condenser terminals would be
reduced, and the rcading registered dh
the meter would not he the true output
voltage.

The foregoing calculations should alsn
make it quite clear that the specified output
voltages of an eliminator are only obtained
when the eliminator is on load-—that is,
when the receiver is switched on,

Battery Receivers

o

In the case of the battery-operated
receiver, a low-resistance meter will give
sufficiently accurate nmcasurcment of the
voltage of the HLLT., L.T., and G.B. batteries,
because the internal resistance of these is
very low. If, however, it is desired to
measure the H.T. voltage applied to the
plate of a valve having a resistance in its
anode circuit, for example, a detector valve
preceding a parallel-fed transformer or
R.C.C. unit, the low-resistance instrument
again bccomes unsuitable for the same
reason as that given above in the case
of the D.C. mains unit.
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" ELECTRONIC 'BREVITIES .

Notes on Cathode-ray Tubé Developménts,/ and Ptho-electric Cells

Removing a Danger
ATHODE-RAY tubes. for certain
purposes have to be operated at
extremely high voltages, a figure of 50,000
volts for the final anode not being un-
common. If by accident a short-circuit
should occur in the main E.H.T. supply,
or should there be a flash-over, then the
capacity which exists between the electron
beam, and deflecting coils and the anode,
is capable of causing the coils to assume
for a short period of time a potential of
50,000 volts which is negative to earth.
This is, therefore, a source of danger to any
“engineers who may be working with the
tube, ‘and in addition, damage may be

MIRROR  ARCLIGHT : PROJECTION

CATHODE GUN

caused to equipment or components
associated with this part of the apparatus.
Various schemes have been devised to
overcome' or reduce this risk, and in one
of the most up-to-date, inductive windings
are connected in series between the main
H.T. terminals, and those sections of the
equipment associated with it. A flash-over
or short-circuit will then be instrumental
in producing a very large voltage drop
across these windings, and this will have
the effect of reducing very materially the
momentary potential which is assumed by
the deflecting equipment.

A Triple Use

HE electronic - multiplier continues
to be developed for a variety of
specific purposes, but in America detailg
have been made available of, this device
which in the form proposed is said to be
generally, suitable as a generator of
oscillations, amplifier, or detector. The
most important feature seems to be
dependent upon the shaping and disposition
of the secondary emitting electrodes, and
for this multiplier they are constructed in
the form of two or more conical rings.
The walls of these rings are made to
diverge in the direction of the final collecting
electrode which is generally the high-
potentialled anode, and to converge towards
the cathode with which is associated a
grid, also conical shaped. This grid has an
open mesh, and is raised to a high positive
potential with reference to the cathode.
When the operating potentials have been
applied and regulated to their correct
values, the primary electrons released
from the cathode surface are drawn outwards
in a radial direction, and so strike against
the inner wall of the initial conical ring
secondary-emitting electrode. The primary

, / \ LN
=

OPENING 6 CLOSING

shown in the diagram

electrons with the secondaries released by arc lamp beam instead of remaining broagl-
the impact are now attracted by the high side. The actual degree of rotation WI'H
voltage of the open mesh grid, and pass depend on the strength of the electrostatic
through the interstices at great speed to influence which in turn has a divect relation-
impact on the opposite inner wall of the ship to the . television picture modulation.
second ring electrode., A further electron Another advantage of this relay scheme is
multiplication takes place, and this process that there is a storage cffect, for each ele-
continues unti] finally the amplified electron ment of picture remains bright or dark as
stream is drawn through an aperture at the the case may be for the whole period of a
top of the conical assembly to be collected ~picture scan, and in consequence the overall
by the finalénode. Although the process brightness of the final enlarged picture is
of working is described, no details appear~ Mmuch greater than one where at any one
to be available to show exactly how the Instant only a-single elemental apea is
device can function in any one of the three Operaiive, T

purposes mentioned at the beginning of the

\
paragraph. '

; . Colour Response
En_largmg by Projec~ LTHOUGH photo-electric cells for
tion ) different ‘purposes have found their

- CONCENTRATED way into every form of modern industry,
“effort seems to be there is one particular feature that still
teking place abroad in needs ‘careful observation, namely, the
order to perfect schemes, colour response.  The perfect . photo-
which can be regarded as electric cell for general purposes would be
quite satisfactory, for one which had a colour response exadctly
enlarging television pic- simulating the human eye, but so far the

OF APERTURES IN SCREEN / tures to a size comparable efforts of the inventors have failed to pro-

CONTROLLED BY CATHODE- LARGE with that normally seen duce a catitode material which falls within

RAY SCANNING BEAM. SCREEN In an average up-to-date this category. Some cells are colour

cinema. There is little sensitive at the red and infra-red end.of

7 Sg\?g’rgxo ; - doubt that this'work will the spectrum, while others work best in

; The bare dd‘"_ls of the scheme " haye many repercussions ultra-violet light. As an indication of the
FOCUSING SYSTEM which enables picture enlargement on any subsequent de- extent of these variations reference can be

to be carried out by a light relay: velopments which take made to the accompanying graphs where the

place in this country in percentage of maximum response of one or

the cagerly awaited post- two representative photo-electric materials
war period. A large percentage of the used for cells has been plotted against the
present schemes incline towards the wavelength of radiation in Angstrom units
principle of replacing the fluorescent (A.U.). At 50 per cent. it will be seen that
screen of the . cathode-ray tube with a the eye covers the approximate range of
special form of surface which reacts to the. 5,000 to 6,000. The same diagram shows
modulated electron beam in such a way how eceesium oxide and cessium on silver
that each elemental area changes its degree oxide have really good sensitivity outside
of transparency or opacity in direct pro- the visible spectrum at the infra-red end,
portionality. The idea will be made clear while potassium has its best performance
by a reference to the accompanying simple in the ultra-violet region.
diagram where the
light from an arc lamp \
is  concentrated by Y [\ ! ‘{ \
means of a back re- d =
flector on to this special Nl K / \ \
surface, while a pro- v g N -
jection lens directs the =T R
emerging beam  to- by ;:’ : l ‘ K \
wards a remote screen P L S ;
so that the final picture ST

i '
I
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is enlarged by many
diameters, In one of the
most up-to-date of
these methods the sur-
face which acts as a
light controlled relay—

o
o
EN

v =g P

for simplicity as- a
series of apertures to
correspond to the ele-
mental areas—is built
up by depositing a
very large number of
tiny. light particles
over a rippled sheet of 3
N . - i . ~
o LSO T B O O
screen of the electronic
relay so that as a C WAVE-LENGTH OF RADIATION I Av
direct result of the e URANIUH

g%eesgg]itagézm Olfl‘n thi o i:;.ﬁi:m Showing how the colour response
the tinyp&rtielesoﬁgli HUMAN EYE varies for  various types, of photo-

b ——— carsim oxiot electtic cells.
tate edgewise to the - ——— = CAESIUM ON SILVER OXIDE .

TPER CENT OF MARIMUM SESPONSE.

]

<3
e
-7
—
—

! DU I, —

; 28,0l v o .14
4 4000 6000 Tacoo 10000 12p0¢




‘f

s

AR PRI T S, e

TSR QIS I I

i g

S e

e

e S SSRGS

i

O

299

PRACTICAL WIRELESS

June 22nd, 1940
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\

In This Article LF. Chokes' are Dealt With

I HERE are at least five uses to which
low-frequency chokes may be put
in radio receiving apparatus. The

most familiar, and that for which theré is

no substitute whatsoever, isin the smoothing
circuit of a high-tension supply unit—

“ pattery eliminator ” or “ power pack,” as

it is variously termed. In a power unit

operating on alternating current mains, the
rectifier, whether of the valve or metal

type, gives an output which is certainly a

direct current, so far as being uni-directional

is concerncd, but which is, in its present

form, totally unfit for nse as the high--

tension supply because it-is fluctuating in
value, carrying a ripple corresponding to
twice the frequency of the A.C. supply,
and also ripples of higher frequency.
Similarly, a supply drawn from direct
current mains is far from steady as regards
voltage, for it suffers from ripple ‘also, and
in many districts where dircct-current

mains are available, it is more difficult to’

climinate the ripple than to smooth the
output of the average A.C. rectifier.

+ +

U_nsﬁzoothed
— (nput

c

Smoothed

e
Output oy

BN
i

Fig. 1.~—Smoothing circuit as used in
mains units and receivets.

Smoothing Circuits ‘

The method of removing ripple is the
game in either case—the use of a smoothing
circuit as indicated in Fig. 1. Here the
two terminals marked input’ arc those
connected either to the output of the recti-
fier, or the direct current mains (when the
condenser Cl is really unnecessary), so
that a “ ripply ”° voltage cxists across these
two points, and any current flowing in a
circuit attached thereto will be subject to
similar fluctuations.” But a low-frequency
choke is connected in series with the cireuit,
and by virtue of the imipedance it offers to
current fluctuations shunts a very large
proportion of the ripple current into the
alternative path provided by the large
capacity condenser Cy. A further condenser
(!, is also shunted across the supply at the
other cnd of the choke and has the effect of
still further smoothing. -~

A single smoothing choke of suitable
design, with two reservoir condensers—
usually of 4 infd. capacity—is in most cascs
sufficient for smoothing the output from a
fall-wave rectifier valve operated on normal
commercial A.C. systems, and also for
smoothing a supply taken from some D.C.
mains. In many instances, however, it is
found necessary to add another choke and
condenser to obtain satisfactory smoothing
on D.C. mains.

The Output Stage

The .next application of low-frequency
chokes is in the output stage of a receiver.
The anode current of the output valve
consists of a steady direct-current com-
ponent and also an alternating current
component corresponding to the audio-
frequency power which will ultimately
operate the loudspedker. It is, of course,

-

possible to pass the whole anode current

through the speaker winding, and in many
cases the loudspeaker will operatc quite

_satisfactorily, provided its impedance is

corrcgtly matched to that of the output
valve. But then the direct current portion
of the anodé current will;pass through the
winding as well as the alternating current
component, and will have the effect - of
heating it up. This may not be of import-
ance in -the case of a small output valve,
but the mean anode current -of many
large output valves is fairly heavy—a
matter of 80 milliamperes or more, and may
he greater than the speech coil can carry
continuously without overheating or even
the risk of burning out.

One way of avoiding this is to employ
a choke-capacity output filter, as-shown in
Fig. 2. A choke having a suitable induct-
ance value is inserted in the anode circuit
of the output valve between the anode and
H.T. positive terminal. The choke has a
comparatively low resistance to the direct
current portion of the anode current, but
the audio frequency portion 'is choked

back and takes the easier path through the

condenser C to the loudspealer, and thence
to the H.T.—tcerminal. An additional
advantage of this system is that, as the

: speaker winding is entirely isolated by the
‘ condenser C from the high-tension voltage,

there is no risk-of shock or disastrous shorts
if the loudspeaker or extension leads are
accidentally carthed.

vChovke-capacity L.F. Coupling

A similar application for a low-frequency-
choke is as a coupling between two audio-
frequency valves. The- connections are
shown in-Fig. 3, aud arc identical with the

- HT +
Fig. 2.— Smoothing

iC .
or L.F. choke in an

output filler circuil. &
(@]

L.§

-

HT =~

sontewhat better known resistance-capacity
coupling. It has an advantage over R.C.C.,
however, in that as the choke is of com-
paratively low resistance, ‘the drop in
anode voltage in the coupling device ig
comparatively small.

Tt is, perhaps, not so well known as it
should be that a low-frequency choke can
be employed in place of a decoupling resist-
ance in situations where it is” desired to
keep the voltage drop in the decoupling
arrangements as low as possible. The action

of a decoupling choke is exaetly the same

as that of the smoothing choke in a high-

-tension supply unit and it can, in cffect,

be considercd as-an extension of the smooth-
ing system. Another use for a-ehoke is in
place of a grid-leak in resistance capacity
couplings where, for any reason, it is desired
to keep the resistance of the grid circuit low.

H.L. and L.F. Choke Differences

The design of low-frequency chokes differs
from that of radio-frequency chokes in

several particulars. In the first place, in
order to achieve the necessary high huped-
ance abt the comparatively low (audio)
frequemncies; a much  higher inductance is
necessary. Inductances of 156 to 30 henries
are usually specified for ocutput chokes, and
somewhat larger values, up to 50 henries,
for smoothing. In order to achieve the
necessary high inductance, low-frequency
chokes are.wound on iron cores built up
from a number of laminated sheets, similar
to those forming the cores of low-frequency
transformers. c
Such a construction.is not applicable to
high-frequency chokes because at the
enormous radio frequencies the loss due to
eddy currents induced in iron cores and
other magnetic losses'would be very serious.
Another point of difference is that low-_
frequeney chokes usudlly have to carry
much heavier currents tha1 radio-frequency
chokes, and are therefore wound with wire
of much heavier gauge:| To help readers,
practical values are reproduced on page 300.

Selection
We must now consider what points affect
the selcction of a low-frequency choke.
Obviously, the first consideration must be
to see that the choke has the correct in-
ductance—the figure specified by the
designer of the set. Next, it is important
to ascertain that the rated inductance. is
obtained when the choke is carrying the .
full load current of the circuit. This is, of
course, a matter of design. 'The inductance

- of the choke depends upon the number of-

turns, the size of the coil, the size of the
core, and the current carried. If the core
is not of sufficient section, the iron may
become magnetically saturated at, or even
before, full load. If the steady, direct
current component is sufficient to saturate
the core, the alternating current component
will not be,able to produce the alterations
in magnetic strength -required, and the
effective inductance will drop. The correct

.gpecification for a low-frequency choke;

therefore, is that it shall be of a given
inductafice at a given current. All good
makes of choke are rated in this way by the
manufacturers. : .

The resistance of the choke is the next
point to receive attention, especially in the
case of smoothing chokes. If such a choke
has a somewhat high resistance, a -fairly
big voltage drop will develop-across it, and

}05~ .7
Fig. 3.—L,F. choke used for L.F. coupling

puarposes.

CB8—

this voltage drop will be high when the
cwrrent passing is high, and less when the
current passing is reduced.

(Continued on next page).
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(Continued from previous page)

Three effects will follow : first, the drop
in voltage due to the choke’s resistance will
reduce the anode voltage available for the
various valves; second, the voltage regu-
lation of the supply unit will be poor ; and
third, the receiver will be more prone to
low-frequengy oscillation, hum, and motor-
boating because the resistance of the
smoothing choke will be common to the
anode circuits of all the valves.

Matching

If the choke is intended for use in a
choke-capacity output filter, it may be
necessary to obtain a tapped choke for
impedance matching. Everylistener knows
that the impedance of the load in the anode
circuit of an output valve must bear a
certain relation to the valve impedance, and
the best value of load impedance is usnally
quoted by valve manufacturers for each
type of output valve.
your loudspeaker is not the correct value to
form the optimum load for your output
valve, you must adjust matters by employ-
ing either an output transformer of
appropriate ratio, or a tapped choke. A

If the impedance of .

tapped choke may be considered as a kind
of transformer (auto-transformer is the
technical name), in which the whole or a
part of the choke winding acts as the trans-
former primary, while a part of the whole
of the winding functions as the secondary.
Tapped chokes giving a variety of different
ratios can be obtained, as well as centre-

June ?an, 194Q_~q

porated in the receiver proper, to shield the
component magnetically, in order to prevent
stray magnetic fields from the choke
inducing hum in other parts of the circuit.
Shrouded chokes are encased in a metal
case, and this case shonld be conunected to
earth by the terminal provided. Shrouding
is not so important in smoothing chokes

tapped chokes for push-pull, quiescent embodied in supply units installed some
push-pull, and =
“Class B” circuits.

Concerning  the Purpose Inductances D.C. Res.  Current
mechanical design |L.F. Coupling 15/20 henries 500/800  15/30 mA.
of low-frequency Power-grid Coupling.. 100/300 ,, 1,000/2,000 5/10 mA.
chokes there is |General Purpose _20/30 300/500  30/60 mA.
really not much |Output Filter 20/60 , 200/500  20/60 mA.
to be said. The [Pentode Output 30/60 500/1,000 20/60 mA.
purchaser will |Mains Smoothing 30/60 200/500  20/80 mA.
naturally see that :
the general finish is : .
good, and will attend to such matters as con- little - distance “from the receiver

venient and accessible fixing lugs or feet,
and solid termindls or soldering tags.
Insulation is an important matter, particu-
larly in smoothing and output chokes, and,
must be designed to withstand the full
voltage to which the component is likely
to be subjected. )

It is sometimes necessary, especially in
the case of chokes which are to be incor-

proper.
Loose laminations often produce a very

- annoying form of hum—or éven buzzing—

due to magneticstresses, and we have known
cases when this hum was so bad as to be
audible as a most unpleasant background
to even fairly big volume production, and
was often mistaken for actual circuit
hum.

4D

<\“British long-Distance

\ ISTEners*Club ge=

HE weather conditions recently have
apparently increased the interest in
long-distance reception, and we have

received some very comprehensive logs
from various parts of the country. It is
interesting to note the variations in signal
strength, and countries received in different
parts of the country when similar types of
apparatus are used, and when several
reports are received from one locality :
there is also a very good opportunity of
seeing the difference in receiver efficiency.
For instance, it has been found that in one
locality three listeners may receive a
certain American station during a certain
period at R9, whereas one listener in the
same locality will only get the station at
R3, and yet with a similar type of receiver.
From this it is fairly obvious to assume
that this single listener is either using a
very inefficient circuit, or that his aerial
is not well arranged. Obviously, however,
there is also the risk that his results may
be due to peculiar local conditions, and
from the remainder of his log it is possible
to see whether or not this is so. Tt is often
not worth while publishing logs because of
the risk of misleading listeners in other
parts of the country who may consider
that conditions are suitable for the reception
of certain gountries, simply because those
places are being well received in another
part of the country.

- However, for those who require some

guide we would mention that Member
6364 has written us again stating that he
has had to move from his normal residence,
and is now in Buckinghamshire. He was
able to take his 0-v-2 with him, and from
May 1st to the 26th his log includes the
following :

Fone: K4ESE, K6QHU, KAI1BH,
PY2AV, WI(8), W2(1l), W3(8), W4(3),
W5EUL, WeWD, WSXCB, WIKQG.

CW. : CE3AJ, CR6AF, CXI1LG,

HHIKC, HJIK, J2CZ, K4FCV, K6KQG,

PAH, KQB, KAI(7), LUSDJK, 0Q5(4),
PKIPM, PY1(4), PY2(3), PY4(2), PY4BX,
PY6AC, PY17(2), PYSAN, TAIAA, U9IMI,
VQ2AM, WI1(56), W2(28), W3(14), W4(5),
W5GRU, W6(7), W7(2), W8(23), W9(15),
XE3AG, XUsWT, XUSMY.

Spring Cleaning i

WE recently published an article on
'V overhauling a receiver, and it may

have appeared to some members that such an

overhaul was not needed in radio apparatus.

Some idea that this impression is erroneous

‘may be gained from the fact that one

member wrote and, said that he had cleaned
up his receiver on the lines given, and, that
the-better results obtained were well worth
the extra trouble. Incidentally, werecently
heard of a case where a reader had used
petrol for cleaning certain parts, knowing
that petrol was a dirt solvent, but unfor-
tunately he had not allowed sufficient time
toelapse for the petrol fumes to evaporate,
and he switched on with disastrous results,
due to a faulty on-off switch. This arced,
and the resultant slight explosion and fire,
although very localised, and quite small,
damaged several components, and led to
unnecessary expense for replacements.
There are, of course, specially-prepared

chemical cleaners-for switches, ete., and
these should be used if the parts are
sufficiently .dirty to warrant their wuse.
Normally, of course, an ordinary rag and a
little elbow grease should be sufficient.

Contacts Wanted

LYMOUTH : Member 5897, 90, Albert
Road, Devonport.
Newecastle-on-Tyne: Member 6609, 43,
Hyde Terrace, Gosforth, Newcastle-on-
Tyne 3, Northumberland. (Incidentally,
we recommend, our ‘ Wireless Transmission
for Amateurs ” for the purpose mentioned

by you.) -
Wakefield : Member 6573, 131, Many-
gates Larne, Sandal, Wakefield. This

member is anxious to contact anybody who
listens to 10-metre ‘ hams,” and also
anybody who has heard OK3ZN on 20
metres, during April.

Harrow =~ Weald:  Member 6295,
“ Leswyn,” 643, Kenton Lane, Harrow
Weald, Middlesex.

Dunfermline : Member 6583, 12, Park
Place, Dunfermline.

Walthamstow :  Member 6736, 15,
Borwick Avenue, Walthamstow, F.17.

Change of Wavelength

EMBERS who are interested in
American reception should note
that WPIT, Pittsburgh, Pennsylvania, has
changed the wavelength oun which it carries
the Iinglish Hours, from 19.72 metres
(15,210 kefs) to 25.27 metres (11,870 ke/s).
We are indebted to Member 6402 for tlis
information.

Bermer e ene pur wens®

NEW RECORDS

N interesting album issued by Brunswick
this month contains a set of records for

tap dancers. These new accompaniment
records—the music is in the Russ Morgan
manner—have been made so that they can
be used for every possible tap routine—
Brunswick 02914/7. Russ Morgan and his
Orchestraplay two hits of the moment on
Brunswick 02959—°‘ Woodpecker ”” and ““In

an Old Dutch Garden,” whilst Ella Fitzgerald
and her Orchestra have made Baby,
What else can I do " and * Lindy Hopper’s
Delight ” on Brunswick 02951.

Tunes from his latest film * The Road to
Singapore ” figure - promiinently in Bing
Crosby’s latest recordinigs. On Brunswick
02973 he sings “I'm too Romantic ” and
“The Moon and the Willow” and on
Brunswicl: 02974 ““ Sweet Potato Piper,”
all of which are from the filin. The last
tune is coupled with *“ Between 18th -and
19th on Chestnut Street,” which he sings
with Connie Boswell. " o
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OW that the majority of listeners use
only the B.B.C. “Home’ or

. * Forces >’ programme, the simplest
type of receiver is generally sufficient to
provide good reception. ' A rveceiver of the
0-v:2, type, for exampler will give very
satisfactory results in most parts of the
country. This is a particularly important
point when a battery set is in use, for
battery current can be saved.

As everyone has found out, however,
there are times when reception suddenly
falls off, the programme becoming very
weak or even inaudible until the volume
control is. turned up. And when that is
done background noises are sometimes
troublesome or reproduction is too weak
for comfortable listening, A high-fre-
quency amplifier provides the best and
simplest means of overcoming this difficulty.
but since the amplifier is required only
on certain occasions—and then 1t is usually
foronlya very short time—it is an advantage
to be able to switch it out of circuit.

| SRR, . -yt oy
- A "Switch-in" H.
Details of a Simple Fixed-tuned HF. Amplifier which can be Brought
Into Action Quickly when Required.

- FRACIREAL WIRALSS

It would be possible to obviate this
disadvantage by including another switch
in the anode circuit, or by employing a
two-point on-off switch, of which one pair
of contacts was in the I.T. and the other

‘in the H.T. circuit. But that may uot be

convenient, and the capacity between the
two circuits would not be desirable. It
should be pointed out that, in practice. the
disadvantage of having the two circuits
virtually in parallel is often unimportant.
The idea can, therefore, be tried and then
employed if found satisfactory. Instead
of moving the aerial lead, a change-over
switch can be fitted, joining the centre
contact to, the aerial lead (or to a fixed
condenser in sevies with it), and then taking
leads from the two other terminals to the
aerial terminal on the set and to the anode
terminal of the valve respectively. Care
should be taken to avoid possible short-
circuits, and the switch should be placed
fairly near to both the aerial terminal and
the valve-anode terminal.

Fig. 1. (Lefty—Cir-

< -

e cuit of a simple pre-
2'T+ tuned H.F. amplifier .

for use with a Dct.-
L.F. type of receiver.
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F. .Unit

By FRANK PRESTON

the receiver in used ahnost exclusively for
the reception of the two B.B.C. programmes
it iz possible to use a fixed-tuned amplifier,
in which the tuning circuit consists only of
a medinvm-wave coil and a preset con-
denser.

Fig. 1 shows the type of circuit which
may he used conveniently.  As may be
seen, there is a coil with a presct con-
denser in parallel, and this is connected in
the grid cireuit of an H.F. pentode. A
change-over switch is fitted, by means of
which the acrial lead mny be connected
either to the top end of the pre-tuned vircait
or to the acrial terminal of the Det.-L.F.
get. In addition to this there is o two-pole
on-off switeh; this is used to break the
filament cirenit of the H.F. pen. and also to
disconnect the anode enupling condenser
from the aserial terminal of the receiver
when the unit is not required. To bring
the unit into action iti is necessary to
opernte the aerial switch so that the aerial
iz connected to the top of the pre-tuned
cireuit and also to close the two-pole
switch, This completes the filameat circuit
and also connects the anode cirenit to the
input tuning cirenit of the Det.-L.F.
receiver.

By following this arrangement it will be
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Alternative System 1
There are various methods of arranging Fig. 2. (Righ).—A 1 ) -LTe
the switching in an H.F. receiver, but some  modified circuit similar M-
of them are not conducive to efficiency. @ essential R"“C}Pk’ paf G £
In fact, it is an axiom that switches should fo that shown in Fig. 1.

be avoided wherever possible in H.F.
circuitd: -One method is to transfer the
aerial lead-in from its usual terminal to
the anode terminal of the H.F. valve;
if battery current is.to be saved, however,
it is also necessary to break the filament
circuit of the H.F. valve. This can be
done- most- easily by fitting a separate
on-off switch in one of the filament leads.

. This method of cutting out the first
valve is not always ideal, for the simple
reason- that the H.F. choke in the anode

_ circuit of the H.F. valve (in the case of the

most widely used tuned-grid circuit) is
virtually in parallel with the tuning circuit
for the grid of the detector valve. This
is because the choke is connected between
the. anode .and the H.T. battery, which
is at earth potential in the H.F. sense.

v

The above remarks apply particularly
to a ‘straight” set already having an
H.F. stage. When 4 detector-L.F. ty
of receiver is used it will probably K
considered worth while to add an H.F.
amplifier which can' easily be switched
into circuit when signal strength is tem-
porarily reduced—this is done by the B.B.C.
in the interests of national security, as has
been announced on various occasions.

Simple H.F.-Amplifier Unit

Details have often been given in these
pages of H.F. amplifier units, but for the
purpose under consideration a simpler
form of unit is often to be preferred. As

seenn that the H.I. choke is isolated from
the detector tuning circuit when the
amplifier is not in use.  Although two
separate switches are shown it would be a
sfmple matter to gang them or to use a
three-pole change-over switeh, This should,
for preference, bo of the anti-capacity type,
since some QM.B. switches are not aito-
gether satisfactory for use in tuniug and
H.F. cireaits.

Both Programmes

Only a single preset condenser is shown
in Fig. 1, and this would be adjusted to
bring the circuit into tune for either of the
two B.B.C. transmissions—probably ithe
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“ Home *” service. An alternative switching
system is shown in Fig. 2, and here again
two separate switches or a - three-point
change-over switch could be used for ‘bring-
ing the amplifier into use. In addition
there is a single-pole change-over switch to
bring cither of two preset condensers into
circuit. These can be adjusted for the
two alternative programmes, but the
switch must, of course, be separate from the
three-pole unit.

The principle of the main switching does
not differ from that shown in Fig. 1, but is
to be preferred when a fairly long lead
must be used between the aerial lead and a
two-pole switch; it may also be found
better to screen the aerial lead running
between two separate switches.

Practical Details o

No matter which of the switching
methods is adopted, the H.F. unit can be
made in very simple form, using a small

baseboard to carry the valveholder, coil
and H.F, choke, and a small panel to carry
the switches and, if desired, the _preset
condensers. The whole could well be fitted
into a compact box to stand alongside the
receiver. Terminals, on a terminal mount,
should be used for the.aerial and earth
leads, but all other connections may conve-
niently be made with direct flexible leads
running to the H.T. battery and the set.

The acrial and earth leads could be
transferred from the. receiver to the
amplifier unit, and the Ae lead would be
connected to the aerial terminal on the set.
H.T. 41 and 2 should be fitted with wander
plugs and connected to 72 and 120-volt
points on the H.T. battery, or to other
sockets which provide the most suitable
voltages. It is most convenient to connect
the combined H.T.—IL.T. —~lead and the
LT.+ lead to the corresponding points
on a valveholder in the receiver, but they
may be taken directly to the batteries if

the 'amplifier is switched off eabh time the
receiver switch is turned to the off position,

The Coil

- No mention has yet been made of the
coil, but it may be of any standard type.
If, however, & dual-range coil is used, see
that the “wavechange switch connections
are short-circuited. A suitable coil can be
made quite conveniently by winding 56
turns of about 26-gauge enamelled wire on
8 24in. diameter former. If a tapping is
taken after the 20th turn go much the better,
for then the aerial connection may be as
shown by broken lines in Figs. 1 and 2;
these will replace the leads marked by
crosses. The use of a tapping will increase
selectivity, although very sharp tuning is
not always needed for what is virtually
local-station reception. If a ready-made
coil is uised which has a tapping or a separate
aerial winding, this may be used in the
same way. - .

REGENERATION IN TUNED CIRCUITS

A Novel Reaction Scheme for Plug-in or Other Replacement Coils

T is sometimes desirable to sharpen the
tuning of an oscillatory circuit, one
end of which is earthed, -without in

any way altering the connections .of this
oircuit or making any extra points of
connection to its inductance. There are
a number -of known ways for doing this,
but most of them involve a drawback of
one sort or another. For example, an
extra coil having a few turns may be wound
in- coupling relation to the coil of the
oscillatory circuit, and utilised as a feed-
back coil in different ways.- Where it is
desired to use plug-in coils, however, thefe
may not be any extra pins provided on the
coil support for connection to this extra
coil. Also, this extra coil should not have
a fixed value, because a fixed coil-is not
suitable as a feed-back coil for a wide

variety of different plug-in coils which may

be plugged into the oscillatory circuit.
Similarly, a variable inductance in the plate.
circuit of a valve is known to produce
regeneration in a tuned circuit connected
between its grid and cathode.
for each different plug-in coil, it would be

necessary to provide a different value of .

variable inductance to obtain the desired
amount of regeneration.

The object of the arrangement about to be
deseribed is to provide a simple means for
producing regeneration in a resonant
circuit, and especially to provide a means
which functions satistactorily without alter-

“ation for a wide variety of different coils
that may be plugged into the resonant
circuit. . .

Referring to the accompanying diagram,
a_parallel tuned circuit composed of a
plug-in coil L and condenser C is connected
at onc end by a lead 1 to the grid of a
frequency-changer valve (not shown), and
the other end is ecarthed. The reference-
letters AA designate the terminals of the
plug-in coil holder.

An extra valve T arranged to operate as
an amplifier is provided; and its grid G is
connected to the earthed end of the resonant
cirouit LC, while its cathode K is connected
to earth through a choke coil X whose
impedance at the operating frequency is
oapacitive. The plate P of the valve is
earthed for radio-frequency variations
through a sufficiently large condenser C,
while its direct current potential is adjust-
able by means of potentiometer R connected

However,-

between earth and a point of positive
potential. .
Operation :
The - operation of the arrangement
depends upon the existence of inherent
capacity between grid G and cathode K
of-valve T which, together with the effective
capaoity of choke X, forms a capacity

" potentiometer across the tuned ecircuit so

\'%

L
—
v
hd

Circuit-diagram of a parallel tuned circuit as
described in the fext.

that the grid and plate of the valve T are
connected to the ends AA of the tuned
circuit, while the potential of the cathode
is intermediate the potential of these two
ends. The valve T is thus connected to the
resonant circuit in the same way as it would

be connected in the case of a Colpitts three-

point oscillator .circuit, except that one

. be reversed in position.

terminal of the resonant circuit is earthed,
instead of the cathode being earthed as in
the Colpitts circnit. By sliding the con-
nection. of potentiometer R from earth
toward the positive potential end, the
transconductance of the valve T is varied,
and the effect of the valve is first to re-
generate the circuit LC, and ultimately to
produce oscillations.  This arrangement
has been found -in practice to produce
readily controllable regeneration over a
wide range of frequencies. Tt is, of course,
possible to supplement the grid-cathode
capacity of the valve T or the distributed
capacity of the choke X, or both, by
auxiliary condensers; but this has not been
found necessary in practice, and it is
preferable not to increase the total capacity
shunted across the variable condenser C
any more than necessary, since this alters
the tuning range of the variable condenser.

Although the circuit diagram shows the
grid G of valve T connected to the upper
end, or unearthed side, of the resonant
circuit LC, while the plate P is connected
for radio-frequency energy to the lower,
or earthed, end of the resonant circuit, if
desired, the grid and plate electrodes may

While the proposal has been described
with reference to the first tuned circuit in a
wireless receiver, it will be understood that
it may be applied to any tuned circuit
whether it be used in a receiver or in a

‘transmitter in connection with an amplifier,

frequency changer or detector, or merely
as a wave-meter. The arrangement des-
cribed has been developed by the labora-
tories of the Radio Corporation of America.

i

By F. J.

PRACTICAL WIRELESS ENCYCLOPADIA /6, by post 8/~
EVERYMAN’S WIRELESS BOOK 5/, by post 5/6.
SIXTY TESTED WIRELESS CIRCUITS 3/6, by post 3/10. -
WIRELESS COILS, CHOKES and TRANSFORMERS and HOW TO

___ MAKE THEM 3/6, by post 3/10.
PRACTICAL WIRELESS SERVICE MANUAL 6/-, by post 6/6.
WORKSHOP CALCULATIONS, TABLES AND FORMULZE 3/6, by post 3/10
PRACTICAL MECHANICS HANDBOOK 5/ -, by post 6/6. -

'All obtainable from or lhrougi& Newsagents or from Geo. Newnes, Ltd., Tawer House, Southampton St., Strand.\W.C.Z.
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Automatic

b
{

use of “ Westectors - for detec-

tion, A.V.C. and battery economy,
but they may not know that they may-be
used as automatic ‘ silencers’ in com-
munication receivers and the like, wlhere
gtatic and automobile interference must
be reduced to a minimum.

If such rectifiers are worked below the
bottom bend of their characteristic curves
(see Fig. 1) by keeping the normal audio
| voltage impressed on the rectifiers low
} enough to prevent the operating point of

M(;ST readers will be familiar with the
4 g

v

hadee-ant—e st RS

the ‘rectifiers rising up the curve to .the
straight portion, and are connected back
to back to give a non-linear characteristic
in both directions, all audio voltages.above
this level will move the operating point up
the characteristic curve to the straight

RS Ve, -

Typical forward
chardcteristic curve
oFf rectifier:

"

CURRENT

T

VOLTAGE

Fig. 1.—Curve of a normal Westector.

P A N RS T

portion, and the rectifier will short cirenit
the output for the duration of the noise peak.
Such a circuit- will considérably reduce
the level of the noise peak and bring it to
i" the level of the normal signal, even though
f _ the peak may be many times stronger than
! the normal signal.
] Where the normal audio frequency is of
 theorder of 1.5 volts, such as in an early low
- frequency

stage .of a
' Phones  twe W.X.6
{ © 5 o Westectors
+ nected
across the
erid leak as
shown in
N ’ Fig. 2, and
1 peak.s
“caused by
static” will
be limited
to this
voltage.

In

Stages of

Receiver
Another

arrange-
ment for use

et L iy

N

\%’*‘C

Fig. 4.—A noise silencer for the .
- _outptit stage.
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Reduction
of Static Interierence

" A Brief Description of a New Use for " Westectors”
By W. A FLINT ~

i

X

in the early stages of the receiver is shown in
Fig. 8, where two W.6 Westectors are used,
connected back to back across the secondary
of a transformer. The primary winding of
the transformer is connected between the
grid of the L.F. valve and the earth line in
a combined resistance and choke capacity
coupling circuit, and the rectifiers are
biased so that voltages above a value
determined by the bias. voltage are short
circuited. The bias may be obtained from
a grid bias battery and control obtained by
using the various taps in the battery, or, in
the case of a mains receiver, may be
obtained from the bottom end of a screen

Fig. 2.—How to fit a static
reducer fo the early part
of a receiver.

-

AADMAAAAAN
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" yoltage potentiometer and adjusted by
- means of a variable potentiometer con-
nected at .the bottom of the original
potentiometer. . -
By adjusting the potentiometer or grid
bias battery, the operation of the circuit
may be controlled to suit the prevailing
reception conditions so -that all sounds
above a certain amplitude, which is con-

~ trollable, are cut off.

In the latter stages of the receiver, where
the audio voltage is normally greater than
1.5 volts, it is necessary to use the “H*
type of metal rectifier.

" THE FLYING
REFERENCE BOOK

by F. ] CAMM

~Is a Complete Guide to All Types of
Aircraft, which is especially Valuable at the
Present Time. - :

It is packed with Facts and Figures
Relating to All Branches of Flying.

The Second Edition, fust Off the Press,
-is Right up to date.

Price 5s. from all booksellers, or 5s. 6d.
by post from: The Publishers, C.
Arthur Pearson, Ltd., /Tower House,
Southampton Street, Strand, london,

w.C.2.
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Fig. 3.—An dlternative to the Fig. 2 arrangement.

With Headphones

. When headphones are to be used, two
styles H.6 rectifiers may be cmployed,
connected across the headphones, as shown
in Fig. 4, to limit the signal output to a
maximum of about 15 mdlliwatts, - which
corresponds  to comfortable” headphone
strength. These rectifiers will absorb any
excess voltage such as that caused by static,
which might otherwise cause loud “ clicks ™
in the ’phones. When using this circuit,

_however, it is essential to isolate the

‘phones from the H.T. supply by trans-
former or choke-capacity coupling. Other-
wise, there will be a voltage drop across the
headphone coils, which will serve to bias
the rectifiers, and cause them to operate on
the wrong part of their characteristic curve.

- Another simple noise silencer circuit is
shown in Fig. 5, where two < H>’ type recti-
fiers are connected across the centre-tap of a
choke and the ¢ earth ’’ line of the receiver.
The choke is connected in the normal com-
bined resistance and choke capacity
coupling circuit, and the size of the “H”
type rectifiers used depends upon the
maximum audio-frequency signal voltage
which is developed across the centre tap of
the choke, and the *earth’ line. For a

maximum audio voltage of 2, type H.10 -

rectifiers. should be used, for 4 volts the
H.20, 6 volts the H.30, 8 volts the H.40, and
10 volts the H.50.

‘Such circuits as those outlined above
may require minor adjustment to suit
prevailing local conditions, but where static
interference is experienced, their use will
definitely prove of benefit in reducing such
interference to a minimum. i

»

Fig. 5.—Using two ' H”

type rectifiers for noise
suppressing.
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The Bditor does not necessatily
correspondents,  All letters must
of the sender (not n.

Peculiar Fault -

IR,—I wonder if you or any of your
readers could explain a fault which I
recently experienced, but which cured, itself
and left me completely in the dark regarding
the cause. The receiver was a commercial
7-valve superhet, with magic-eye tuning. I
was_listening to a local programme, when
suddenly there was severe distortion, and I
noted that the eye had closed considerably.
Just as I was going to see if a tuning re-
‘adjustment was required the eye opened,
but another station came in, quite clearly
and with no trace whatever of the original
local. The signal was constant (due to
A.V.C.) but the eye varied, slightly just as
with a normal fading signal. I stood for a
moment wondering what had happened,
when the procedure repeated itself and the
original station came back. . The same
thing has not happened since, and, I under-
stand that no one near me was listening to
the second station I heard, so that it was not
due to re-radiation. The makers of the set
have not had any similar complaint and
cannot explain the phenomenon.—J. Darsy

(S.E.17).
Anti-fading

IR,—I was interested in the Diversity
method ofreception which yourecently
dealt with, and would, like to inform other
readers that the idea is well worth trying
out, especially in districts where fading is
experienced more or less severely, I hav
travelled about & great deal and have note
that in some districts fading is very por-
nounced, and, some such steps are éssential

e Boblems

LA P IIARY 5 NP BB 5 ¢

PROBLEM No. 405

ABBOTT had an A.C. mains receiver which
had worked well for some time, but
suddenly developed a fault of the foliowing
naturc: When adjusted for normal volume
the results were almost as good asswhen the
set was first installed, but as soon as the
~—volume was reduced bad distortion occurred.
What was the cause of the trouble ? Three
books will be awarded for the first three
correct solutions opened. Entries must be
addressed to The Editor, PRACTICAL WIRELESS,
George Newnes, Ltd., Tower House, Southamp-
ton Street, Strand, London, W.C.2. Envelopes
+ must be marked Problem No. 405 in the top
left-hand corner and must be posted to feach

this oftfice not later than the first
Monday, Junc 24th, 1940.

post on

.
e

Pt

Solution to Problem No. 404

When Kent introduced his output circuit coupling
he overlooked the fact that the L.I'. choke would have
a much lower resistance than 50,000 ohms, and; accord-
ingly, the use of the latter component, in view of the
high anode current of an output valve, resulted in the
loss of substantial H.T. voltage and the valve accord-
ingly failed to deliver the original output.

The following three readers successfully- solved
Problem No. 403, and books have accordingly been
forwarded to them: -

D. Hay, Argyle House, 12, Elgin Avenue, W.9.
C. V. Davies, Isle of Whithorn, Scotland.
D. Abclson, G. Ward, County San., Harefleld, Middx.

-

e

0 /2 to D¢ 7
agree with the opinions expsressed by his
be accompanied by the name and address

ecessarily for publication).

in order to prevent uncomfortable listening.
I tried a scheme once where I used two
separate aerials, pointing in different direc-
tions and.found that this also gave some
freedom from fading, but introduced a
difficulty due to an unbalancing of the input
with the result that an effect very similar to
fading was actually introduced. This was
proved:by using another set at the same time
and whereas this gave fading at times,
which was counteracted on the other set
with the two aerials, there wére times when
& constant signal was received on the “ com-

parator ” receiver, but the signal from the °

two aerials actually faded. I should like to

hear of the results experienced by other -

experimenters who have experimented
with anti-fading devices.—(G. TRIMBLE
(Winchester).

Push-pull versus R.C.C.

IR,—I have been a regular reader of
Pracrioar, WireLEss for about two
years now, and feel that I must let you
know how much I enjoy reading it. I
started in radio about five years ago, when
I built my first crystal set. At present T am

_June 22nd, 1940

busy building a set of S.W. coils, which
T am going to use in a short-wave-3 circunit,
and I hope to let you know the results.
And now, may I make a suggestion ?
From time to time you have described
receivers with a push-pull output stage, but
all these seem to employ push-pull trans-
formers ; but I seem to have read in your
paper that R.C.C. is best for quality,
and is also much cheaper. Could you
possibly publish an article on this subject ?
The very best of luck to PRACTICAL WIRE-
LESS which, in my opinion, is doing a national
service.—P. W. BARNETT (St. Albans).

A 5-valve S.W. Set!

IR,—With reference to Mr. A. C.
Martin’s letter in your issue of the
23rd- of  Marchi last, I suggest a three v.
set, i.e., a 8.G.. valve untuned, triode det.
and a tetrode output (e.g., a Cossor 420T.),
the set to employ 6-pin coils, and some kind
of power unit with a valve or metal rectifier.
I should make the parts as optional as
possible; for instance, I have a mains unit
which supplies approx. 250 v. at 80 mA,
and 4 v. at 4 amps. which I should use.
1 think parallel trans. coupled for the
L.F. stage should be
‘GuILLATME -(Weybridge).

Correspondent Wanted

. H. JOHNSON, 28 Windsor Road,
Willesden . Green, London, N.W.2, is
desirous of getting in touch with an amateur
in his locality who is interested in general
Tadio, and who would be willing to co-
operate.

HUM REDUCTION

AINS hum in the sutput of a wireless
receiver or low frequency ampli-
fier is usually attributed to impér-

fect smoothing of the rectified alternating
current supply, but it may be present if
alternating current is applied directly to
the cathode heaters of indirectly-heated
valves. The hum currents in such a case
may be due to the capacity between the
lead-in conductors of the control-grid and
heater. -Again, the heater itself may act as
. @ grid to vary the current flowing from the
anode to the cathode and thus produce hum.

The alternative expedients about to be
described have been found effective in
reducing hum produced by the causes men-
tioned.

Referring to Tig. 1, an octal valve base
is shown, and the electrodes to which
the pins are connected are indicated. The
shell or metal envelope of the discharge
device, which is connected to the terminal
4, is commonly connected through external
connections to the heater terminal 8, and
to earth because of the greater convenience
of wiring adjacent terminals together.

. The opposite heater terminal 7, it will be
observed, is adjacent to the control grid
terminal 6. The capacity between these two
terminals, or more particularly between
the lead-in conductors extending from these
terminals up through the glass seal, which
capacity is indicated by dotted lines 9 in the
figure, is sufficient to induce into the grid
circuit of the discharge device an objection-
able amount of voltage from the leater
circuit. In fact, this voltage after ampli-
fication in ‘two or three amplification
stages may amount to as much as 10 volts,
and is thus decidédly objectionable. This
voltage may be very substantially reduced
by earthing the heater terminal 7 through
the external connections, this terminal

being the one nearer to the control grid.
The metallising terminal 4 is then con-
nected to the terminal 7, and terminal

-3 is, of course, not earthed. This change
In_circuit connection has been found to -

reduce the hum voltage produced by the
capacity 9 to as low as one quarter of its
initial value.

Fig. 2 shows a_valve circuit in more
complete detail. " The valve 10 has a
cathode which is connected through- bias
resistor 11 to earth and to the terminal 7
of the heater. The cathode is also con-
nected through terminal 4 to the envelope
of the efectron discharge device. The source
of heating current which is represented by
the cathode transformer 12 is connected

directly across the heater, i.e., between '

terminals 3 and 7.

The input circuit of the valve comprises
an input coupling condenser 13 and a re-
sistance 14 connected between the control

Screen [ 5 Suppressor
Anode 2 6 Contro/
grid i
Heater 3 7 Heater
Metallising 4 8 Cathode
Fig. 1.—Octal valve base showing

electrode connections.

grid and cathode of the valve through the
bias resistor 11. The output circuit com-
prises the coupling condenser 15, anode
coupling resistor 16, and source of anode
potential 17, Screen:grid potential is
supplied by the source 18. The ources 17,
18, and similarly the cathode bias resistor 11,
are by-passed for currents to be amplified,
by condensers 19, 20 and 21 respectively,

(Continued on facing page.)

N

employed.—R. /
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-With the connections shown it will.be
" observed that due to the cathode heating

current supplied by transformer 12, the

-
}6
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Fig. 2.—Detailed valve circuit for explanatory
. purposes-

)

potential of the heater varies cyclically with
respect to the potential of the cathode.
This heater has the effect of a grid within
the discharge device in that when its
potential varies in the positive direction,
the current in the anode circuit increases,
and when it varies in the negative direction,
the anode current decreases. . .

In order to eliminate the hum resultin
from these- effects a voltage is supplie
between the control grid and the cathode,
which tends to oppose these variations in
anode current. It has been found conveni-
ent to supply this voltage across the cathode

- bias resistor 11, and this is-effected by the

shunt combination of resistance 22 and
condenser 23, the latter being connected

between the cathode of the dischargo device
and the forminal 3 -of the heater.” It has

been found that by properly. proportioning

this resistance and condenser relative to

the resistance 11 and condenser 21, a voltage |

may be produced across resistance 11 tend-

. ing to make the grid sufficiently negative

with respect to the cathode during the
half cycles of the heating current, when the
anode current tends to increase just to
overcome these variations. To eflect this,
it is merely necessary that the voltage sup-
plied to the cathode through resistance 22
be in phase with the voltage supplied to the
heater, and it may casily be shown that this
condition obtains when the time constant
of resistance 22 and condenser 23 is equal
to the time constant of resistor 11 and
condenser 21. By the use of this connection,
including resistance 22 and condenser 23,
the hum voltage may be reduced to sub-
‘stantially less than half that which is pro-
duced when these clements are omitted
from the circuit. '

Of course, the tendency of the anode
current to increase, due to variation in the
heating current, is opposed to a slight
extent by the potential produced on resist-
ance 11 by the passage of this anode current.
That is, an increase in anode current
produces a larger potential on resistance 11
which, in turn, drives the grid more negative
and tends to maintain the anode current
constant. This effect, however, is far too
small to be of importance in the elimination
of hum, and for effective elimination of
hum it is necessary to supply a_greater
voltage across resistance 11 as is done by
resistance 22 and condenser 23.

Fig. 3 shows a modification of the
arrangement in which the heating current
is supplied from a transformer 12 as in

Fig. 2.
transi‘brme}', however, has an intermediato
point which is connected to the terminal
7 of the heater, the terminal at one end of
the secondary winding being connected to
the opposite terminal 3 of the heater, and
the other terminal of the secondary winding
being connected through grid coupling
resistor 14 to the control grid of the dis-
charge device. In this way it will be
seen that when the heater'is driven positive
with respect to ground, thereby tending
to cause the anode current to increase, the
grid is simultaneously driven negative
with respect to the cathode, thereby
tending to oppose the increase in anode
ourrent, and thus prevent the production
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Fig. 3.~—Modified circuit showing how hum may
be prevented by the special heater and cathode
) N arrangement.

of hum. This system was developed in the
Laboratories of the G.E. Company of
America.
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. Invaluable to all whose work concerns the
tracing of faults and the effecting of repairs.

PRACTICAL WIRELESS
SERVICE MANUAL

By F. J. CAMM.

A complete, practical and up-to-date work on the testing
and servicing of all types of wireless receivers. With
over 200 iliustrations.

Contents : Theoretical Symbols, Choice and Types of
Instruments. Fault-tracing without Instruments. D.C.
Multi-range Milliammeter. Measuring Resistance. Measur-
ing- A.C. Voltages. Measuring Capacity. Using the
Universal Meter. Calibrating and Using the Valve
Voltmeter and the L.F. Oscillator. Tracing Faults in a
Superhet. A Signal Generator. Trimming and Aligning
Receivers. Testing Valves. Valve Replacement. Reaction
Faults. Improving Old Sets. Universal (A.C.-D.C.)
Receiver Faults.  Checking Receiver Performance.
Distortion—Causes and Cure. Tracing Sources of
Interference. Temporary Repairs. Renovating Cabinets.
Servicing with the Cathode-Ray Tube. Tracing and
Eliminating Hum. Simple Tests for Components.
Adjusting and Testing Coils. Servicing Commercial
Receivers. Second-Channel Interference. Background
Noises. Speaker Faults and Remedies. Equipping a
Workshop. Wireless Calculations, etc.

6/- NET. (By post 6/6).

Of all Booksellers, or by post from:
GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton St., Strand,

London, W.C.2.
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‘Keep that happy

___@expression
TN

In good times or
bad, wherever you
are, keep to that
happy expression
" Player's Plaase.”
The cigarette
which makes
happy expressions
everywhere.
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PLAYER’S TOBACCOS FOR MEMBERS OF TH LEB.F.
AND CIAARETTES AT DUTY FREE PR'GES YOUR TOBACCONIST EF:WE;ETA‘It:
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Jn reply

Mains Components

‘“I have heen given an indirectly-heated
A.C./H.L. valve and as I have not had one
of these before I am a bit puzzled about the
centre and fifth pin. Could you tell me what
are the connections to-it, please ? Another
problem is, if an H.T, battery is used for
H.T. and a mains transformer for L.T., is
the negative end of the H.T. only connected
to earth ? ’—L, N. H, (Feltham).

_ THE centre pin on an indirectly-heated

A.C. valve is the cathode connection.
The heater (or filament) is only a means of
heating the cathode in order to obtain the
emission and thus :the main point of
connection i3 the cathode. It may be
regarded as the essential filament pin in an
ordinary battery -valve, Therefore, in a
simple detector stage the cathode would be
joined direct to the earth line and the grid
leak would be joined direct to the cathode.
In an L.F. stage the biasrequired is obtained
automatically by inserting a resistance
between cathode and earth, the value being

chosen according to the normal anode

ourrent and the voltage required. A by-pass
condenser is shunted across the resistance.

en using the two sources of supply
mentioned in your second query, the centre
tap of the heater winding for L.T. must
be joined direct to earth. If there is no
centre tap you must connect a low resistance
aoross the winding, and earth the centre
tap of that. Special small adjustable com-
Ponents are available for this purpose and
are known as “hum-dingers.” The ré.
siﬁtance is generally between 20 and 50
ohms. -

Faulty Components '

““1 have built two or three sets recently
and they have all failed to work properly.
I attach a list of the parts I used and should
be glad if you would send me a blueprint to
enable me to build a good set with these
parts, as I do not want to go on trying out
any more.”’—J., L. (Hove).

‘x [ assume that you have built circuits

of standard’ design and have not
tried to make up your own arrangement.
As most circuits to-day have been stan-
dardised it is not worth while our recom-
mending another cirouit as it would be most
likely that one or more of your parts is
faulty, or you have not appreciatéd some
fundamental point in construction and thus
would be likely to adopt the same scheme
in a new receiver. It is therefore recom-
mended in this case that you either have all
your present parts properly tested or
alternatively purchase a blueprint of one
of our receivers and then obtain new parts
for its construction. Incidentally, we would
remind you that we only guarantee our
receivers when built from parts which we
specify.

New Design for Chassis

““I have been experimenting. for some
time and have hit on a seheme which I think
is novel and offers some advantages.
Instead of adopting the usual chassis form
of econstruction I have tried the chassis
inveried. That is to say, the eondenser and

b/, g
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valves only are on top and “everything else
is inside the chassis. A °lid’is then put on
the bottom of the chassis, and the result is
a perfectly stable arrangement which seems
to give more gain than when the orthodox
arrangement is used.”’—D. C. R. (Lambeg).
THERE is nothing novel in your idea

and you could probably obtain the-

same results with a standard scheme
properly carried out. Firstly, the valves
and condenser are always on top of the
chassis and therefore the only parts you
have transferred are the coils and majority
of the wiring. If you look back through
many of our past issues you will see that
we have often put the coils underneath
{(for instance, in the ““Ideal” radiogram)
and this is quite a normal procedure.

(]
RULES g
We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the constfuction of recsivers
described inour pages, from articles appearing
in qur pages, or on general wireless matters.
Werégret that we cannot, for obviousreasong—

(1) Supply cirouit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(8) Suggest alterations or modifications to
commercial recelvers.

24) Answer queries over the telephone.

6) Grant interviews to querists. .

A stamped addressed envelope must be

enclosed for the reply. All sketches and
drawings which are sent {0 us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed

with queries as they are dealt with by a
separate departmgnt.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Lid., Tower House, Southampton Street,

Strand, London, W.C.2. The Coupon must be enclosed
with every qmery.

u—m-n-n-n-m-uJ
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- Wiring, if properly carried out may be run
on top of the chassis, and the coils may also
be there, if properly screened. The only
point about your idea which is not often
used, but one which has been mentioned
before in these pages, is the closing of the
bottom of the chassis. This prevents direct
signal pick-up on the inter-circuit wiring
and is often worth while where selectivity
problems are experienced due to the close
proximity of a powerful station.

Special Tuner

““I have a well-known make of P.A,
amplifier delivering 10 watts. This has
heen used for some time for dance work but
there is not much doing now and I should
like to use the amplifier for radio work.
I believe it is possible to add a form of tuner
to this and should like details as to the best
way of doing this. Have you any designs

you could offer ? *>—P. E. (Keighley).
YOU could build either a simple H,F.-
detector unit for local-station recep-
tion, or a powerful superhet unit for general
work. In any case you would have to
‘include a detector stage and this would
provide the output for feeding your
amplifier in the same way as a microphone
or pick-up. We have described one or two
H.F. units in the past, and for general work

we would recommend a _superhet unit

‘consisting of frequency changer, LK., and

2nd detector, with A.V.C.

Pilot Lamps

I am construeting a receiver from a
¢ commereial > diagram and there is one
little point I should like clarified. You will
note from the extract I send that there are
four small circles marked ° pilots.” These,
I assume, are dial lights, but I do not wish
to use four and wonder if there would be
any readjustment to the circuit needed as
the lamps seem connected in a special
way.””—T. N. (Winchester).

HE _.dial lights, or pilot lamps, are

obviously intended for a , multi-

waveband dial, each being switched for the
waveband in use. There is thus only one
lamp in circuit at a time and in the circuit
in question an ordinary 6-volt bulb may
be userd. The lamp is joined in parallel
with ahy of the single valveholders, and
the only.thing to do in the' circuit in
question is to ignore all the switch wiring
to the lamps. "Do not use a 4-volt filament
as the supply is 4 volts A.C. and a 6-volt
filament will therefore be more suitable and
give longer life.

Low-loss Insulation

‘“1 have noted that some modern parts
are mounted on what looks like glass and
I have beex told that this gives higher
efficiency. I have an old broken fire-proof
glass dish on hand and wonder if I could
cut this up and use it for insulation purposes ?
Would it be suitable, and if so, what is the
best method of drilling? **—G. A. C.
(Oswestry).
THE material in question is only needed

on ultra-short-wave apparatus, the

improvement from its use on broadcast
bands being offset by losses in other parts
of the circuit, For 5 metres and below the
material offers undoubted advantages, but

ou would no doubt find that the material
you have would be difficult to work and,
furthermore, insufficient ; flat sections would
be difficult to get out. Good quality
paxolin or the special ceramic insulation
would be almost as good, unless you were
anxious to make a really highly efficient
set and then special precautions would
have to be taken with all other parts of_
the set.
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i REPLIES IN BRIEF

»
i The following replies to queries are given in !
¥ abbreviated form either because of non-compliances 3 -
i with our rules, or because the point raised is not of !
¥ general interest, H
i o
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M. J. H. B. (Shaftesbury). Write to the Columbia
Company aud to F, L. Masters, Forest Way, Pound
Hil}, Crawley, Sussex.

M. F. (Southwark). Get into toucl with the makers.
There may be a faulty component, probably a short-
circuited or partially short-circuited H.T, condenser.

W. F. (Blackburn). The critical component is the
ani)de choke, and it is this which should match the
valve. :

L. T. R. (Oswestry). The original component is
not now on the market, but it may be substituted by
the Bulgin component, type L.¥.10.

M. 0. N. (Seaview). We are looking Into the matter,
and will publish details as soon as they have been
received.

G. H. M. (Standtow, Belfast). You must use a
driver stage in the circuit in question. Do not try
to feed from the detector stage.

J. L. L, (5.E.11). We have no details of the set in
question, but we think it would” be inadvisable to try
to modify it on the lines you suggest.

R. A. J. (Caernarvon), The details have now been
reprinted, and appeared in last week’s issue,

J. A, (Fishponds, Bristol). We do not know of any
coils similar to those mentioned.

V?()-()-()”()-U-U.()-()-(_““()-()-()1
' The coupon on page iii of cover must
§  beattached to every query. l
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LATEST PATENT NEWS '

Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London,

w.Ci,
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NEW PATENTS

Theso particulars of New Patents of interest
to readers have been selected from the
Official Journal of Patents and are published
by permission of the Controller of H.M,
Stotionery Office. The Official Journal of
Patents can be obtained from the Patent
Office, 25, Southampton Buildings, Loodon,
W.C.2, price 1s. we;ldyo (a)nnual subscription,
8.).

Latest Patent Applications.

0289 —Cossor, Ltd., A. C., Stevens,
“W. H., and Bedford, L. H—
Thermionic Valve Circuits. May
27th. i
9426, 9427, 9428.—Fox, P. X.—Coil
winding machines. May 29th,
0256.—Keyser, N.—Clock-on wireless
set. May 27th.
0364.~—Marconi’s Wireless Telegraph
Co., Ltd., Beanland, C.P., and
Cockerell, C. 8.—Inductance and
capacity trimmer unit. May 28th.
9214.—Page, H.—Wireless aerial sys-

tems. May 25th.
9244 —Page, H.—Wireless antenna
systems. May 25th.

0128 —Philco Radio and Television
Corporation.—Loop antenna cir-
cuits. May 23rd.

9280.—Séophony, Ltd., and Doding-
ton, 8. H. M,—Supersonic wave
“apparatus. May 27th.
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either sheet by sheet as issued on payment
bound volumes,

of a subscription of 5s. per Group Volume or in
price 2s. each.
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9160.—Slater, G.—Automatic gramo-
phones. May 24th.

Specifications Published.

521439.—Kolster-Brandes, Ltd., and -
Smyth, C. N.—Focusing magnets

| for cathode-ray tubes.

521490.—Thornton, A. A. (Philco
Radio and Television Corporation). -
—Noise-limiting circuits for car-

rier-wave communication sys-
tems.
521589.—Thornton, A. A. (Phileco

Radio and Television Corpora-
tion).—Noise-limiting devices for
use in electric transmission sys-
tems. R

521408 —Standard Telephones and
Cables, Ltd., and Currey, J. C.—
Public .addregs horn-type loud-
speakers.

521409.—Kolster-Brandes, Ltd., and
Tedham, W. F.-—Time-base cir-
cuits.

521522.—Kolster-Brandes, Ltd., and
Smyth, C. N.—Television sys-
tems. (Addition to 520235).

Printed copies of the full Published
Specifications only, muay be obtained
from the Patent Office, 26, Southampton
Buildings, London, W.C.2, at ihe
uniform price of ls. each.
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between the wvalve and mirror so that a
larger image may be obtained.

Marking Valveholders
T ope time 1 was customary for
some set makers to label the valve-

Magic-eye Tuner

WE have heard recently one or Ilwo
cases where listeners have broken
a valve or the conneciions to it. In each
case the valve in question was the magic-
eye tuner fitled to some commercial re-
ceivers by means of a horizonlal fitling
which leaves the end of the valve projecting
slightly through a round escutcheon on the
panel.  Normally ihis should be quite
‘satisfactory, but apparenily over-zealous
cleaning has been responsible for pushing
the valve in or something has jfallen
against the front of . the set and the valve
has received a severe blow. This lype of
Irouble may be overcome n a simple
manner, and in _fact the following idea is
also applicable lo  home-made recetvers
where this type of indicator is required.
The valve 1s mounted in the ordinary way
on the chassis, preferably towards ihe
A small mirror is ther mounted at

hole is cui in the panel and provided with
a slightly projecting screen so thal the
reflection of the valve lo pin. the mirror
may easily be seen. An additional refine-
ment is lo mount a smdll magnifying lens

holders on” the receiver ~with the fype of
valve to be used. This s a good idea for
the home constructor also, as it is possible
with modern valves to insert a valve in a
sockel and the disposition of the pins may
" be such that a walve will be damaged
although not receiving  excessive L.T.
supply.  The marking should preferably
be made by means of small paper labels
attached 1o the chassis or by means of
adhesive tape of the surgical type, marked
with ordinary linen marking wnk. -
Phase Splitter ,
ANY listeners are using .a push-pull
\output stage -with R.C. coupling
and for lhe input valve utilise -a single
indirectly-heated triode, taking the output
from cathode and anode.  Whilst this
works very well, it.will be found that an
improvement in quality and very often in
gain and stabilily may be obtained by
using one of the double-triodes, either with
a single cathode or double cathode. In
either case the bias resistance may be of

the single type included in the cathode.|

lead, the two cathodes being linked in the
double type of valve and earthed through
the single bias circuit.

.Wheatstone.
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Service Training Aids, etc., etc.

COMP ASSES. W.D. Marching Compass, jewelled,
course setter, etc. Mahogany case 3in. x 3in. x lin/, 10/=.
W.D. Prismatic Watch type, brass case, floating card-
folding prism, 85/-. Mariners 6iu. Binnacle Boat Com-
pass, portable, gimbal bases, etc., 45/-. Kelvin Ship -
Compass, pattern 14, liquid type. Mahogany case 104in.
X 103n. X 7iin., 60/-. Plain 1-n. pocket compass, 1/-

post free.
PORTABLE FIELD PLHIONES.
Service Field Phones are difficult
to get at the present time, stock is
very soiled but-serviceable and can
give immediate delivery. Pig-skin
cases, fitted morse key, mike and
phone. Portable Exchanges in wood
cases for 6 lines etc.
MORSE KEYS. Service - Keys~
available are all soiled and well
used, and we have both Army and
Navy -types. We also have a.
range of other Keys. Service
Dummy Practice Keys, 8/~ 1, T.X.
Practice Key on black moulded base, a good small Key,
3/6. la, Long Bar Type Practice Key, T.X.2, with
- cranked bar, 5/6. 2, Superior
model with ack
contact, a well finished key
on polished wood base, 7/6. .
. 8, " Operators’ P.F. plated
pivot. bar and terminals.
mahogany base, 8/6. 4,
Type IV, Superior ditto,
nickel-plated pivot bar and
fittings, oun polished base,

10/6. .
PRACTICE SET. Duplex

TRAINING

MORSE ]
with Key Buzzer and Lamp for sound and visual, 10/-. - _ s

BUZZERS, small type, with cover, 1/6. Power Buzzers.
with screw contact and adjustable spring armature, 2/6.

1leavy Buzzers in Bakelite casd, 3/6. Siemens Morse
Line Transmitters, with kev and brass-cased Power
Buzzer, 17/6. Magneto Exploders, 25/-. Field Telegraph
Sets with Sounder, Relay and Galvo, ete.

PHONES. For use with buzzer morse. Single Earpiece
40 ohms, inetal hook-loop, with
cord, 1/3. _ Ditto D.3, 80 ohms,
with cord, 1/6. W.BE. 1,000 ohms,
with cord, 2/-. 2,000 ohms Ear-
piece, with cord, 2/6. .
L.R. DOGBLE HEADPIIONES.
Pilot Signallers 120 chms, Phones.
o All leather headbands, with slide
adjustment chin strap and 4 ft.
cord. Comfortable, 36, Sullivan
120 ohms, Aluminium Headbands, i
3/9, cords extra. . -
HIGH RESISTANCE AND

/> RADIO PHONES. The most 5
/B> sensitive is _the adjustable f
A Ea Brown’s A, aluminium swivel 1
LSIGNALLERS headband, 4,000 i
; PHONES 1,500 ohms, 21/6.
ﬁ Cords, 1/9. Beadphones—
Various. Second-hand Head-
phones, good, 2,000 ohms and 4,000 ohms, 5/-, 6/6 and

718,
SIGNAL L -
telescope sights, for tripod or hand. Heliographs Mark &
V, with mirrors in leather case, mahogany tripod. o
CRYSTAL SETS 7/6. Il stock as previous adverts.
YOU MUST KEEP YCUR BATTERY PREPARED. :

Western Electric, 2,000 ohms, 4/8, all with cords.

AMPS by Ald

ohms, 35/6. -
120 ohms, 1'7;6. . ,
is, for night and day use, l
|
!

Charging on A.C. Mains. The NITNDAY will keep
your battery it without attention.
Model N/A2%, charge 2 volts ¢ amp., 12/6. ° |
Model N/AGY, Trickle, charge 6 volts & amp.. 17/6.
Model N/B6/1, Car Charger, charge 6 volts 1 amp., 24/-."
Model N/BG/1} Car Charger. charge 6 volts 1} amps., 27/6.
Model N/C8/2, Car Charger, charge 6 volts 2 amps., 87/-.
Model N/D 12/1, H.M. Car Charger, 12 volts, 1 amp, 38/-.
PETROL ELECTRIC LIGHYING AND CHARG-
ING. 500-watt single cyl ,
2-stroke, water-cooled : mag.
ign. coupled to 50/70 volts, .
10 amps., shunt dynamo, 1,000
r.p.m., £17 10s. od.
A 150-watt set on similar lines,
25/50 volts, 6 amps., £13.
2} Kilowatt and other sizes :

ELECTRIC WATER B
PUMPS, Bijou Centrifugal, o

120 gals. per hour, 72/6. Twi

Piston “R » Pumps, 300 gals.
£6 17s. 6d. Complete with motor for any mains,
TESTERS. For A.C. or D.C. Pocket
Tester * Dix-Mipanta ™ Bakelite case,
2tin, by 3in, Universal versatile high-
grade, moving-iron multi-range meter.

Three ranges of volts: 0-7.5 volts; §
0-150 volts ; 0-300 volts., 19/6 only.
FIELD. Lineman’s Q. I. & Galvos. h

Two ranges with three terminals for
circuit testing. In leather case, 15/-.
Horizontal brass cased S Galvos, jewelled
movement, 7/6. . . -
CELL TESTERS. Megger 3-0-3 moving coil. Aluminium

bodjes, 17/6. 3 -
ELLIOTL BATTERY LOAD TESTERS. Government

Model 108. Moving Coil Ammeter and graded rheo.,

7/6. .

METER MOVEMENTS. Full size, moving coil, P.M.

for adapting home-made multi-range testers. I'or 3 in.

or 4 in. dials, 5/« post 1/-. .

ALUMINIUM FOIL 12 in. by 12 in,, 94. shect. .

MORSE INKERS Tape Strip Recorders : Dot-Dash or
Cheap. Strip Hand Perforators, 15/-.”
Paper Tape for Morse and Wheatstones, green or white,

8d. reel. Brass Tape Resls in mahogany case. 2/6.

5~ EMERGENCY PARCELS of useful & :
stand-by electrical and radio repair 2 "
material and apparatus, 10 1bs. for 5/-. // P

Post Free. . . r

Stamped entelope must be enclosed for Bargains List N

or for veply to all enquiries. .
ELECTRADIX RADIOS

‘218\,‘Upper Thames Street, Londen, E.C.4
Central 4611
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PRACTICAL WIRELESS ° -

Classified Advertisements

* ADVERTISEMENTS are accepted for these columns
t the rate of 2d. per word (minimum chargé 2/-
€ach paragraph). Series discounts of 5 per cent, for 13,
19 per cent, for 26 and 15 per cent, for 52 insertions
éje allowed, Al advertisements must be prepaid.
EACH paragraph will commence with the first word
printed in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.
ALL communications should be addressed to the
Advertisement, Manager, ** Practical Wireless,” Tower
House, Southampton Street, London, W.C.2.

CABINETS

A CABINET for every radio purpose. Surplus cabinets

(undrilled) from noted makers. We have hundreds in

stock (no catalogues). Send measurements of chassis,

étc., and say what kind of cabinet required. Stamp

for reply. Inspection invited, ’

H. L. SMITH AND €6O., LTD., 289, Edgware Road,
2. Tel. : Pad. 5891.

LITERATURE.

NEW Tdition, American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/-, post 6d. 1940 Jones.-Handbhook ;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post 6d.—Webl’s Radio, 14,
Soho Street, London, W.1. ’Phone: Gerrard 2089.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make.  24-hour service, moderate prices.—Sinclair
Speakers, Pulteney Terrace, Copenhiagen Street,
London, N.1.

REPAIRS to moving coil speakers.  Cones/coils
fitted or rewound. Fields altered or wound., Prices
quoted, including eliminators, Pick-ups ard speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service, o
L.S. Repair Service, 5, Balham Grove, London, 8,.W.12.
Battersea 1321.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio 'Telegraph
Apparatus, designed and mapufactured by T. R.
McElroy, World’s Champion Telegraphist, Sole dis-
tributors: Webb’s Radio, 14, Soho Street, London,
W.1. ’Phone: Gerrard 2089,

MORSE TRAINING

WIRELESS Code Courses, * Book of Facts ** Free—
Candler System Co. (L.0.), 121, Kingsway, London,
.C.2, >

NEW CHASSIS

ARMSTRONG ©o. recommending the following
econcmically priced Radio Chassis for good quality
reproduction.

ARMSTRONG Model AWS38.—8-valve all-wave
Radio-gram chasgis, incorporating the latest circuit,
including 6 watts push-pull output. Price £8/8/0 +
5% war increase.

Armstrong €Co. have many other models of equal
interest, please write for catalogue, Gd. Post Free.
Armstrong Manufacturing Co.; Warlters Rd., Holloway,
London, N.5.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in. in-
¢luding  several Epoch 18in-—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

RADIO MAP AND GLOBE

WEBB’S Radio Map of the World enables you .to
locate any station heard. Size 407 by 80” 2 colour heavy
Art Paper, 4/6, post 6d. Limited supply on Linen, 10/6,
post 6d.  WERBB'S Radio Globe—superb 127 full-
colour model, Radio prefixes, zones, etc. Heavy oXy-
dised mount. Post Paid. 27/6.—Webb’s Radio, 14,
“Phone : Gertard 2089.

Soho Street, London, ¥W.1.

g
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External Speaker
CONTROL PANELS___ -

Controls both
Internaland Ex-
ternal speakers
by slight angu-
lar movement
of plug.

ELOE

 British Mechanical Productions, .Ltd.,
1, Chut/eh Road, LeatherHead, Surrey

1/-

NGINEERING
PORTUNITIES

This unique Handbook

: shows the'easy way to

o ‘ secure A.M. LC. B,
- A.M.I, MechE.,
Reoa¥y . AMILEE,AMIAE.,
ot A I.w.T,,

¢RER

[208PAGES

Aero, Radio, Television and Production Engineering, Draughts< N
manship, Tracing, Inspection, Ruilding, Government Em-

PRI M.I.W.T.
st 2 AMIRE and i
?P' " qualifications. WE
st GUARANTEE-— NO PASS—
-~ NO FEE.”” Details are given of
over 150 Diploma Courses in all
branches of Civil, Mech., Elec., Motor,

ployment, ete. Write for this enlightening Handbook to-day,

E aod post free.  Men with radio knowledge
can obtain attractive posts in the Services.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,

409, Shakespeare House,
17, 18, 19. Stratford Placeé, London, W.1

-Special Rate For f
Readers’ < Wants’ &

If you require a special com-
ponent or a replacement coil
- ~—a classified " advertisement
will probably secure it. Many
of our readers have a stock of _
surplus components. A re-
- duced rate of Id. per word
(minimum 1/-) is charged for
readers’ advertisements. Try
a paragraph for that *want.’.

Send your adve‘rliseméni with P.O. fo :—Advertise-
ment Manager, *‘ Practical Wireless,” Tower House,
Southampton Street, London, W.C.2.

19-36 CALL-UP

Post coupon now for details of our -
_Home-Study Radio Courses and learn
how you can qualify for better pay ina
wireless section of the Army or Air Force.

T. & C. RADIO COLLEGE,
Fairfax House, High Holborn, W.C.1.

R e v T P — e

1 .

i (Post in unsealed envelope, 1d. stamp.)
1 PJease send full details of your Postal Tuition,
|

]

~ WE SUPPLY LATEST MODELS OF

ARMSETRONG

QUALITY CHASSIS ON

EASY TERMS

*.WRITE FOR FULL DESCRIPTIVE LIST &
TERMS. PI]{OMPT DELIVERY, CARR. PAID,
LONDON RADIO SUPPLY CO.,

‘“WINDEN,”” ARDINGLY RD.,BALGOMBE,
\ SUSSEX (Evacuation Address).

-

RECEIVERS AND COMPONENTS

RADIO GLEARANCE, LTD., 63, High Holborn,
London, W.C.1. TELEPHONE : HOLborn 4631,

LISSEN 2v, screen—grid/valves, 8.G.215 and "8.G.2V,
4/6 cach.

LISSEN 2v. battery pentode, 4-pin side terminal,
P24 rand P.1.225, 4/6 each. :

LISSEN 4v."mains soreen grid A.C./S.G., 5/11 eacl.
LISSEN Lv. mains output-pentode A.C./P.T., /11 each.
LISSEN rectifier valve V650, 2/11 each...

ALL-WAVE super-het. chassis, 5 valve A.C. Latest
Mullard valves T.H.4.B., V.P.4.B.,, 1.D.D.4., Pen.
A4, LW, 4/350v. Ranges: short wave 16-48 metres.
Medium wave 200-560 metres, Long wave 800-2,200
metres. Size of chassis, 144in. long, 74in, deep, height
overall, 8lin. Controls, tuning at side. Volume onjoff
at side, wave-change, provision for pick-up. Com-
plete with valves and knobs, £4/17/6. Special Speaker,
1,600 ohms field, 10/6 cach.

ULTRA SHORT and short-wave choke. Lissen Hi-Q, -
inductance, 100 microheuries. Boxed, list 2/-.- Our
price, 1/- each.

ULTRA SHORT and short-wave doublé wound low-
resistance choke. Lissen HitQ. resistance less than
.05 ohms. Boxed, list, 2/6. Our price, 1/3 each.

LOW-LOSS Ceramic valve-holders. ILissen Hi-Q.
Baseboard and chassis, 5- and 7-pin, 10d. and 1/- each.

MANS'BRIDGAE type condensers. ILissen Hi-Q. 250
D.C. working. Moulded case with feet .1 mfd. and
1 mfd., 6d. each.

ROTARY COIL UNIT. Lissen Hi-Q. Four-band from
4.8-91 metres, can be selected by a turn of the knob,
Witheircuit, \Boxed. List, 15/6. Our price, 8/11 each.

LOW-LOSS shiort-wave variable condensers. Ceramic
insulation, Brass vanes. lLissen Hi-Q. Minimum
capacity 5§ micro-micro farads. Two types. Boxed.
With knobs. 160 mmfd. List,7/8. Our price, 3/- each,
20 mmfd, List, 5/6. Our price, 2/6 each.

CONE speaker unit. Lissen. Complete with reed and

chuck. Boxed, 1/- each.
PUSH-PULL switches.

Lissen. 2-point, 4d. each.

-3-point, 6d. each.

ROLA P.M. speakers. Latest type, 71" cone with
power and pentode transformer. Boxed. 15/- each.

MAINS transformers, Plessey. 350-0-350v., 90 m.a.,
4v. 2.5 amps., 4v. 6 amps.,'8/6 each. -

MAINS transformer, G.E.C. American windings,
350-0-350v., 65 m.a,, 5v.- 2 amps., 6.3v. 2.5 amps.
Suitable for replacements in G.E.G. models, 5/6 each.

MAINS transformers. Wearite. Type R.C.1,
250-0-250v., 80 m.a., 4v. 2.5 amps,, 4v, 4 amps., 9/11
each. Type R.C.2, 350-0-350v. 120 m.a., 4v. 2.5 amps.,
4v, 4 amps., 12/6 each. Type R.C.3, 350-0-350v.
150 m.a,, 4v. 2.5 amps., 4v. 2 amps., 4v. 5 amps.,
15/- each, Type R.C.4, 500-0-500v. 150 m.a., 4. 2amps.,
4v. 2 amps., 4v. 2.5 amps., Lv. 5.6 amps., 21/- each.
All above are centre-tapped windings, Type R.C.5,
100-watt auto transformer, 100-110¥., 200-250v.,
reversible, 12/6 each, All transformers 200-250v.
tapped primaries.

CHASSIS mounting valve-holders., American 4-5-6-
7-pip, 4d. each. Octals, 6d. each. Loctals, 10d. each.
7-pin English type, 3ds-each.

1 WATT resistances, Polar N.S.F., 4d. each ; 3/9 dozen.
All sizes up to 2 meg, =]
VOLUME CONTROLS. American C.T.S., finest made,
divided spindles.  Length 2§, With switch 2,000,
5,000, 10,000, 25,000, 100,000, 250,000, 500,000, -and
1neg., 2/11 each. Wire wound, 5 watt.(less switeh),
2,0(1)0, 5,000, 10,000, 20,000, and 25,000 ohws, 2/6
each. .

24 MFD. can type electrolytics, 450v. working, 1/6 each.
MAINS TRANSFORMER, type R.C.D. Drop through,
Capped, 250/850v. 100 ma,, C/T. 4v. 6 amps., 4v, 2.5
amp., Wire-ends, 10/6 eacl.

SPEAKER transformers, pentode output, 3-¢ ohn.

matching, 2/6 ¢ach.

B.IL. wire-end type, bias electrolytics, 50 mfd., 12v.,=

1/6 each. Ditto, 50 mfd., 50v., 2/~ each.

TUBULARS wire-end, non-inductive paper.condensers.

Allsizes up to 0.1, bd. each; 4/0 dozen,

B.1.8 x 8 mfd., 550v. working. Cardboard electrolytics,

3/6 each. Ditto, 16 x 8 mfd., 4/6 each. Ditto, S mfd.

tubulars, 2/- each, Ditto, 4 mfd. tubulars, 1 /9 each.

Ditto 2 mfd. tubulaxrs, 300v. working, 1/3 each.

All orders must include sufficient postage to cover.

Hours of business : 9 a.m.—6 p.m. weekdays ; 9a.m.—
1 p.m. Saturdays.

PLEASE WRITE YOUR ADDRESS IN BLOCK
LETTERS.

WE GANNOT UNDERTAKE TO ANSWER EN-
QUIRIES UNLESS ACCOMPANIED BY . FULL
POSTAGE (21d.).

RADIO CLEARANGE, LTD., 63, High Holborn, London,
W.Ci1. TELEPHONE : HOLborn 4631.
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RECEIVERS AND COMPON ENTS

COULPHONE. Radio, Ormskirk. Collaro A.C. Motors,
12in. turntable, 27/6. Radiogram Units, 45/-. High
guality crystal ])l'ck\}hs, 25/-. Rola G.12 speakers,
energised, 52/6. G12 P.M., ¢5/-. Guaranteed Amcrican
valves, 4/6 ca. Octal, 5/6. 1d. stamp for lists.

LONDON CENTRAL RADIO. FOR BARGAINS, SEE
LAST WEEK’S ISSUE.—LONDON CENTRAL RADIO,
23, LISLE STREET, W.C.2. GERRARD 2969.

BANKRUPT Bargains. Brand new 1939/40 models,
well-knewn best malkes, makers” sealed cartoms, with
gnarantees, at less 309,-40% below listed prices; also
Midgets, portables. Send 23d. stamp for lists.—
Radio Bargains, Dept. P.W., 261-3, Lichfield Road,
Asten, Rirmingham.

DENGO '* Pocket 'I'wo’” midget dry battery receiver.
£2/15/0. Ideal for present conditions. Send for details,
—Warwick Road, Clacton, Bssex.

YAUXHALL.—All goods previously advertised are
gttll available ; send now for latest price list, free.—
Vauxhall Utilities, 1634, Strand, W.C.2.

SOUTHERN Radio’s Dargains.

ALL Guaranteed. Postage Lxtra,

§/- Parcel of uscful Compottents, comprising Con-
densers, Resistances, Yolume Controls, Wire, Circuits,
ete. Value 25/-. 5/- per parcel. -
15/- Service Man’s Component Kit, Electrolytic
©ondensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, éte. 120
articles contained in strong carrying case, O Xy RENLT;
15/- the Kit.

21/-  Small Trader’s Parcel of Components. 150
Articles comprising all types Condensers, VYalve
Holders, Resistances, Chokes, Coils, Wire, ete. Value
85/-, 21/- the parcel.

5/- 10D Wire-end Resistances, assorted capacitins.
» and 1 watt, 5/- per 100.

ORWMOND Loud-speaker Units, 2/6. Crystal Sets,
5{6; Westcctors Type w2, 2/6; Crystal Detectors,
2/-; Crystals, 6d. : Marconi V24 Valves, 9d. “P.0.”
Mierophones on Stand, for use W ith any receiver, 5/-;
Telsen W340 Iron-core Midget D.R. Coils 5/G; Morse
Fapping Keys, 3/-; Buzzers, 1/6.

2/- Tool or lustrument Carrying Cases, ex Govern-
ent Stock. Wood ¥ x 77 X 7%, 2/~

SOUTHERN Radfo, 46, Lisle Street, London, W.C.
“errazd 6653.

READERS' BARGAINS

RADIOGRAM, good tone and working order, also all-
wave table receiver, Must be gool and reasounable
price.—Roberts, Rural structures, Amershani.

BTY. B.I.8. Trophy $.W. Three, £2 15s. Bty. straight
§.W. Three, 20s.—8, Retford St., London, N.1.

§.T.960 All-Wave. Built up on metal chassis set,
B.I.8. coils, in perfect order, new, with valves, £3/0/0.
Speaker, Blue Spot, 15/-. Eliminator, with 3-var
tapping for the .900, 38/-. -
§.1.700, as specified, built up on panels, with valves,
£3/10/0, new: Eliminator for 700, 30f-. Speaker; 15/-.
—\Wm. Lawley, Highlands Rd., Runcorn.

State

GIVE components, including valves, for Guitar.
Wells,

reqiirements.-——Stevens, 10, Bvercett Close,
Sowerset.

COMPLETE Specified S.0. 900. Kit A. with B.U.H.
Phones, (only 3 months used). ¥Value 75/-. aceept +7/6.
Post paid.  Genuine bargain.—Barrett, Tront Street,
€ooklicld, Durbam.

CONSTRUGTOR’S surplus. Coil noits, L. Trans-
formers, Ganyg Comdensers, PDual Range Short-Wave
¢oil, Tapped:. Tentode, Smoothing, H.F. and L.I.
¢hokes, Clags B, Driver, L.F. Transformers, 2-volt
YValves, D.C. Avominor. Sell cheap. Write : Crolla,
23, Forbes Strect, Aberdeen.

SHORT-WAVE EQUIPMENT

o 1. ALC” one-valve Short-wave Receiver, famous
for over 5 vears, now available in kit form; complete
kit of precision components, accessoties, full instrie-
tions, 12/6, post 6d.; no soldering necessary ; descrip-
tive folder free on request.—A. L. Bacchus, 109,
Hartington Road, S.W.8.

T 1 S £ D) D D R < | - (| 1

FREE ADVICE BUREAU

COUPON

This coupen is available until June 29th, 13949,
and must aceompany all Queries and Rints.
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PREMIER RADIO

PREMIER SHORT-WAVE BEATTERY-OPERATED
KITS for GVERSEAS NEWS
Incorporatibg the Premier 3-Band S.W. Coil. 11-86
Metres without coil changing. Each Xit is complete
with all components, diagrams, and 2-volt valves.
3-Band S.W. 1-Valve Kit, 14/9. 3-Band S.W. 2-
Vaive Kit, 22/6.

DE LUXE S.W. KITS

Complete to the last detail, ineluding all Valves
and coils, wiring diagrams and lueid ipstructions:
for building and working. Bach Kit is supplied
with a.steel Chassis and Panel and uses plug-in
Coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adaptar Kit 20/-
1 Valve Short-Wave Superhet Converter Kit 23/-
1 Valve Short-Wave A.C. Superhet Gonverter ;

ity L 3 e _. 2813
2 Valve Shert-Wave Receiver Kit .. .. 29)-
3 ValveKS_l;orQ-Wave Screen Grid and Pentode R
i 3 5 - =3 == ~

NEW PREMIER S.W. A.C.
RECEIVER KiT

An A.C. version of the popular Premuer Short Wave
3G3 Kit. Compiete -Kit of Parts with drillesd
chassis, all componcnts, Plug-in Cols covering
13-170 metres, ¢ valves and full instruclions anid
cirenits, £4/10. Completely wircd and tested,
£5/10/=. Send for full details. }
SPECIAL OFFER. ROTHERMEL PIEZO
BRUSH CRYSTAL PICK-UPS. New  Junior
P.U. with arm, 19/6. Standard 8.8. Model with
arm, 29/6. D.U. head only, De Luxe Model, 19/6.
ROLA MOVING COIL SPEAKERS, complete with
Transformers, 63in. P.M. 12/6. 8in. P.M. 16/6.
10in. P.M. 22/6.” G12 P.M. 66/-.
MAINS TRANSFORMERS. Manufacturers’ surplus.
AJl brand new and Guaranteed.
Input 110°v. and 220 v. A.C. Qutput 325-325 v.,
120 m.a. 6.3 v. 2-3 amps., § v. 2 amps, (At
7/6 each.. Input 230 v. A.C. Output 325-325'v.,
75 m.a., 5 v. 2 amps., 6.3 v. 2-3 amps. C.T., 6/6
cach. Input 100-250 v., 300-300 v. G m.a. 4v.
5a. CL, 4v.1a, 6/11. Qutput 325-325 v. 180
m.a., 5 v. 2-3 amps.. 6.3 V. 2-4 amps,, 12/6.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse Rectification complete and
ready for use. ‘To charge 2 volts at 4 amp., 11/9;
6 volts at } amp., 19/-; 6 volts at i amp., 22/6;
12 volts at 1 amp., 24/6 ; & volts at 2 amps., 38/6.

REPLAGEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. 4 v, A.C. Types,

AC/H.L., AG/L, A.C/S.G, AGC/V.-MS.G,
AC/HP. AG/V.HP. (5-pin), all 53 each.
AC/H.P. A.C/V.H.P. (T-pin), 7/6. AG./Pens-

I.H., 7/6 ; A.C./P.X.4,7/3; Oct. Freq. Changers,
8/6 ; Double Diode Triodes, 7/6 ; 350 v. F.W.
Rect., 5/6 ; 500 v. F.W. Rect., 6/6 ; 13 v..2ampsc
Gen. Purpose Triodes, 5/6 ; H.F. Pens and Var.-
Mu H.F. Pen., Double Diede Triodes, Oct. Freq.
Changers, 8/6 cach. Fuil and Hali-Wave Rectifiers,
6/6 each.

TRIAD HIGH GRADE U.S.A. VALVES, all types
in stoclk. ~Standard tubes 5/6 each. Octal Base
tubes, 6/6 cach.

PREMIER Shorl-Wave Condensers all-brass
construction, with Trofitul insulation. 15 mmf,
1/9; 25 mmf., 1/10; 40 mnf, 2/~; 100 mmf.,
9/3% 160 mmf., %7 ; 250 mmf, 2/11.

PREMIER SHORT-WAVE COILS, 4- and 6-pin
types, 13-26, 22-47, £1-49, 78-170 metres, 2/- each,
with circuit. Special set of S.W. Coils, 14-150
metres, 4/9 set, with ¢irewit,  Premicer 3-hand
$.W, coil, 11-25, 19-43, 38-86 metres. Suitable
any type circuit, 2/11.

PREMIER Morsc Practice Key on Balelite Base
and Brass Movement. 3/3.

GENERAL PURPOSE Morse Key, 5/10.

HEAVY DUTY TX Key on Cast Base, 10/~
BAKELITE BUZZERS, 1/S.

COMPLETE KIT of Parts for Valve Oscillator as
deseribed in W.W. ‘* Learning Morse,” 25/-.
CARDBOARD ELECTROLYTICS, 500v. working,
4 mf. or 8 mf., 1/9; 848-mf., 3/6; 50 mf. 12 v,,
1/2; 25 mf. 25 v, 1/2; 50 mf. 50 v., 2/-.
UTILITY Micro Cursor Dials. Direct and 100: 1
Ratios, 4/3.

LISSEN Dual Range Screened Coils, medium and
long waves, 2/9 each.

Orders 6/- and over sent Post Free. Under 5/-
please ashl 6d. postage. AH enquiries must bLe
accompanied by 2id. stamp.

YOU MUST HAVE A
PRENMIER 1340 CATALOGUE

111 PAGES . . . PRICE 6d. plus postage, 2}d.
RET YOUR COPY TO-DAY!

ALL POCST .ORDERS TO : Jubiles Works, 167,

Tower Clapion Read, London, E.5. Amherst 4723

CALLERS TO : Jubilec Works or our NEW
FKEMI%ES, 169, FLEET STREET, E.CA4.

Cenlral 2833

%01 50, High Street, Clapham, 5.V 4. Muacuulay 2381’

SCIENTIFIC SOCIETIES

RADIO Seeicty of Great Britain. Redueced subserip:
tions during war. Details and T and R Buailetin
1/-.—106, Ashridge Gardens, Lendon, N.13.

TUITION

PRACTIGAL DPostal Courses, radio tetevision, test
equipinent  desian, trade-test coaching for R.AT.
posts, LP.R.E. and LW.T. exams.; booklet free.—
Seeretary, LP.R.1., 3, Shirley Road, London, W.d4.
YOUNG MEN (15-20 years) urgently needed to train
as Radio Officers for the Merchant Navy; military
exemption obtainable ; ghort training period ; Jow
fees; hoarders accepted. Write or eall for full par-
ticulars. Wireless College, Calmore, Soutliunpton,
or Wireless College, Colwyn Bay.

WANTED

SKY CHAMPION wanted, must be good condlition
and reasonable price.—Moore, Bank Street, Hadfield,
Manchester.

BOOKS

YOU need this war atlas when you read the newspapers
or listen to tlie wireless bulletins. ** Newnes Compre-
Lensive War Atlas” will make tho progress of the
conflirt understandable in all its aspects. 8 pages of
war maps, ineluding tlie Scandinayian countries,

| Western Front, Balkans, and/ all countries whose

frontiers adjoin or are near thesc of the belligerents.
With war strengths of the Arroies, Navies, and Air
Yorces of the Nations.—Of 2]l newsagents and hook-
sellers, 1s. . net, or by post 1s. 9d. from the Book
Publisher, George Newncs, - Ltd, Tower Heu ¢,
Southampton Street, Strand, London, Ww.¢.2.

KNOW- what to do before the doetor comes.—Learn
from the new-book, ** ¥irst Aid For The Houselhokler,”
and vour knowledge may he the means of saving a lite.
Deals in simple language with all kinds of injurics
and their treatment, war-gases, shock, amd the DIiNOT
ailments of evervday life. Clearly illustrated.—
Of all booksellers, 1s. (1. net, or by post 1s. 9d. from
the Book Llublisher, Gieorge Newnes, Ltd., Tower
House, Southampton Street, Strand, Loudon, w.C.2.

On the Official Admivalty List—Recom-
inended to

Wireless Operators in_ the

Navy

|

By RALPH STRANGER

Covers the whole theory and practice
of Wireless Reception. Deals with
Matter and Energy, Electrified Matter,
Electronic Contents, Magnetism and
Electro-Magnetism, Batteries and
Accumulators, Wireless Communica-
tion and Broadcasting, DMNodemn
Valves, Wireless - Signals, Wireless
Receiving Circuits, Wireless Measur-
ing Instruments, etc.

Over 580 iltustrations.

10/6 ner

From all Beokselicrs, o1 by post 11|~ jrem
GEORGE NEWNES, LTD. (Book Dept.), Towner
Bouse, Southampion 8t., Strond, London, W.C.2.

822 pages.
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“PRACTICAL WIRELESS”

XGL#

(HO and OO Gauges)

By E. W. TWINING
(With a Foreword by F. J. CAMM, Editor of Practical Wireless)

ERE is a striking opportunity for all model
railway enthusiasts to obtain a compre-
hensive, lavishly illustrated standard work on the
subject at half the published price! The author is
one of the best known model railway experts, and
his book deals with scales and dimensions, electric
traction motors, reversing gear, modelling proto-
types, motor mechanisms, carriages, waggons, third-
rail and two-rail systems, etc. It contains 126 specially
prepared drawings and photographs.

Send in the Order Form below at once.
Supplies of this book are strictly limited, so
hurry if you wish to take advantage of this
bargain offer,

This fully illustrated 5/- book is offered only to
readers of PRACTICAL WIRELESS at the

special price of 2,6
A .- -

(Plus sixpence only for packing and postage) ]
POST THIS ORDER FORM WITHOUT DELAY !

Te The Boolk Publisher, George Newnes, Ltd,, Tower House,
Southampton Street, Strand, London, W.C.2

Please send me INDOOR MODEL RAILWAYS at the sbecial price of
216 plus éd. for postage and packing.

1 enclose P.O. value 3s. N o e B oo R ol o
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Published overy Wednésday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England
RADIO 1 1 by THE NEWNES & PEARSON PRINTING CO., LTD. . Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand : GORDON &
TRAINING GOTCH, LTD. South Africa : CENTRAL NEWS AGENCY, LTD, Subscription rates including postage : Inland 23s,10d. per annum, 11s. 11d. for six
MANUAL P.W monthsiy Abroad 2is, 8d. per annum, 10s. 10d. for Six months. Registered at the General Post Office for the Canadian Magazine Post.
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