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Practical Wireless

BLUEPRINT SERVICE

FRACTICAL WIRELE..;S of
Date of Tssue Bhwpnnt

CRYSTAL SETS
Blueprints, €d. cach.
1987 Crystal Receiver .. et
The * Junier ** €rystal Set =

STRAIGHT SETS.
One-valve : Blucorints, 1s. each.
Al-Wave Unipen (Pentode)
Beginpers' One-vaiver .. y
The ' Pyramid " Onc-vulver (H¥

Pen) o

o» .o

Two-valve : Blueprint, 1s.
The Signet Two (D & LF) 3

Three-valve : Blueprints, 1s, each,

tejeetone Battery Three (D, 2 LE

(Trana)) .. 'y o e
Sixty Shilling Three (D, 2 LF
(HC & Trans)) i

Lcader Three (SG, D, Pow) s

Summit Three (HF Pen, D, Pen)

ANl Pentode Threc (HF Pen D
(Pen), P

Hall-Mark Thrcc (SG, 3

Pow) .
Hal)-Mark Cadet (D, I.F, Pen (RC)) 16 3.36

F. J. Camin's Silver Souvenir (HF
Pen, D (Pen), Pen) (All-Wave
Three) .. e 20 =

Cameo Midget Three (D, 2 LF
(Trauws)) ..

1936 Bonotone Three-Four (HF
Pen, HF Pen, Westector, Pen)

Battery All- Wave Three (D, 2 Ll“

{R€))

The Monltor (IIF Pen, D, Pen) c o

‘The Tutor Three (BF Pen, D, Pen)

‘Fhe Centanr Yhree (8G, D, P) ..

¥. J. Camm’s Record All-Wave
Three (HF Pen, D, Pen)

The " Coit  All-Wave Threo (D
2 LF (R€ & Trans)

The * Rapide” Sthught 3 (D
2 LP (RC & Trans), -

F. J. Camm’s Oracic All-Wave
Three (HF, Dct Pen) .

1938 ' Triband ” ‘AB-Wave Three
(HF Pen, D, Pcn)

¥. J. Camm's * Sprite ¥ fhree
(H¥ Pcn, D, Tet)

The * Hursicane  All- Wave Three
(80, D (Pen), Pen) on
. J. Camm’s * Push- Dutton »
Three (HF Pen, D (Pen), Tet)

Blueprints, 1s. each.

Sonetone Feur (SG, D, LI, Py ..

Fury Four (2 8G, D, en)

Bft? Universal Four (8G, D, LI‘
¢l. B

Nnncmz (‘hm ,B Four (SG D
(5G), LF, B)..

Fury Four buper (bG SG D Pen)

Patterv Hall-Mark (IIF Pen,
B, l’mh-l’ull)
. J. Cavam’s ** Limit * All-W'\ve
Foul (UF Pen, D, LF, P) o
“ Acme " Al-Wave 4 (HF Pen, D
(Pen), L¥, 1. B)

The * Admml’ Four (HF Pon,
HF Pen, D, Pen (RC)). . e

Mains Operated
Blueprints, 1s. each.

Four-valve :

Two-vaive :

A.C. 'Twin (D (Pen), Pen) T Dl

» .C»D.C. Two (8G, Pow)
Selectone A.C. Radiogram Two
(D, Pow)..,

Three-vaive : Blug nnls, 13, each.

Doublc-Dlode-Tno« c Three (HF
Ren, DDT, Pen) 5 ofs

D.C. Ac#(&(} ‘D, Pen) ..

A.C. Three (SG, D Pen) .

A.C. Leader (HF Pen, D, Pow)

.C. Premier (IIF Pen, D, Pen)

Unique (HF Pen, D (Pen), Pen) .

Armada Mains Three (HF Pen, D
Pen

Y. ¥ b)amm 5 A.C. All- Wave Sliver
Souvenir Three (HF Pen, D, Pen)

" All-Wave * A.C. ’l‘lnce Dy 2
LF (RC)). .

A0, 1936 Sonotene. (HF Pen HF
Pen, Westector, Pen) ..

Malos Record All-Wave 3 (HF
Pen. D, Pen) .. s »,

Four-valve : Blueprints, 1s. each.
A.C. Fury Feur (8G, 8G, D, Pen)
Al C Fury Feur Super (8G, 86, D,

A. C )Hall Mmk (HF Pen, D,
Push-P'

Unpiversal Han Mark (l'ﬂi‘ Pen, D,
Push-Toll)

27.8.98
Battery Operated.

19.2
27.8.

24.9.

13.4.

21.3.
14.8.

.38

PW71
PW91

PW3IA
PWS5

8 Pwos

38 PW76

PWI10

PW34A
PW35
PW37

PW39
PW41
PW48

5.37

35 PW49
PW51

PW53

30
37

31.10.36 PWed
18.2.39 PW72

4.32.37
28.8.37
22.1.38
26.3.38
30.4.38

8.0.33

1.5,
8.5,

26.9.36
12.2.38

3.9.

-
[0 ol I TR T N

3
3

7 PW4
7 PWIL

PWI17

PW34B
PW34C

PW4d
PW6?
PWS83
38  PW%0

PW18
PW3l

PW10
PwWa3

39
PW3idA
FW3s

PW50

PW51

PWs6

PW70

PW20
PW34D
PW45
FW47

SUPERHETS.

Balfery Sets : Blueprints, 15, each.
£5 Superhet (Threc valve) . B.0.37 PW40
¥. J. Camm’s 2-vaive Saperhet . — PWw52
Mains Sets : Biueprints, 1s. each.
A.C. £5 Superbet (Three-valve) ., - PW43
D.C. £5 Superhet (Three-valve) .. -_— PW42
Universal £5 Superhet (‘Three-

valve) ., - “ - PW44
F.J. Camm's A.C. ‘!upcrhet ¢ - PW59
F.J. Camm's Universal £4 Soper-

net & - — PW6O

“ Qualitone’ * Universal Kour .. 16137 PW73
;ox.tl;-;al:e 3 Dellihle-slded Blueprint, {s, 6d.

ush Button 4, Battery Medel .. ). N =
Push Button 4, A.C. Mains Model, , §221038 W05

SHORT-WAVE SETS.

Battery Operated.
Cne-valve : Blueprint, 1s.

Simple S.W. One-valver .. .o 23.12.30 PWSS
Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) -— PW38A
The * Fleet ™ Short-wave Two N
(D (HF Pen), Pen) o .. 27.888 PWoL
Three-valve : Blueprints, 1s. each,
Experimem,er s Short-wave Three
(8G, D, Pow) - PW30A
The Prel‘ect 3 (D, S LF (RC and
ns)) - PWo3
The Band-Sprcnd 8.W. Three
(HF Pen, D (Pen), Pen) Jo—130.38 PWES
PORTABLES.
Three-valve ; Bluegrints, 1s. each.
F. J. Camm’s ELT" ‘l'hree-valve
Portable (HI' Pen, D, Pen) .. — FWos
Parvo Flyweight Midget Portable
(8G, D, Pen) .. P .. 3.639 PW7?
Four-vaive : Blueprin', 1s. i
“ Jmp "' Portable 4 (D, LF, LF
(Pen)) ' .. nt i - PwWse
MISCELLANEOUS
Blueprint, 1s.
8.W, Converter-Adapter (1 valve) —_ PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS. .
Blueprints, 6d. each.

Four-station Crystal Set ,. 23.7.38 AW427
1934 Crystal Set e AW444
150-mile Crystal’ Set . —_ AW450

STRAIGHT SETS. Ballery Operated.
One-valve : Blueprint, 1s.

B.8.C. Special One-valver s e AW3S?
Two-valve : Blueprints, 13, each,
Meledy Ranger Two (D, Trans).. — AW3SS3
Full-votame Two (SG det, Pen) .. — . "AW392
Lucerne Minor (D, Pen).. e — . LAW420
A Modern Two-valver .- =y - WM409
Three-valva : Blummu, 19. each,
£5 54. 8.G.3 (5G, D, Trans) .. - AW412
Lucerne Rabger (SG D, ‘Trans) .. -— AW422
£5 ba. e: De Luxe Version

(8G, D, Trans).. . 19534 AW435
Luecrne btrnight Three (I) RC

Trans) - .. - AW437
Transportab!oTbrce (8G, D, Pen WM271
Siraple-Tune Three (S6, D, 'Pen) June '33 WM327
Economy-Pentode Three ( G, D

Pen) « Oct. "33 WM337
AWM ]0!4 8tandard’ Thrce

(86, D, Pen) R — WM351
£3 38.'Threc (S(}, D, Tmns) o Mar.'8t  WM351
1935 £6, 6s. Battery Thrcc {SG, ~

D, Pen) .. .- = WM371
PTP Three (Pen, D Pcn) £- —_— ‘WM389
Certainty Three (SG D, Pen) — WM393
Minitube Three (SG, D, lrans) Ocl. '35 WM396
AN-Wave Winning Three (SG, D,

Pen) e WL ! o — WM400
Four-valve : Blueprints, 1s. 6d. each.
@5s. Four (SG, D, RC, Traps) ..  — AWS70
2UF Four (2 8G, D, l‘en) —_— AW421
Self-contained Four (SG, D, LF

Class B) . . Aug. '33 WM3sl
Lueerne Slr'\l"ht "Four (SG D,

LF, Teang) . WM350
£5 a. Battﬂy Your (HF D ZLF) Feb. '35 WM381
The H.K. Four (SG, 8Q, D Pen —_— WM384
The Auto Straight Four (I{l‘ Pcn

JIF Pen, DDT, Pen) .. Apr. 36 WM404
Five-valve : Blueprinis, 15, 6d. each.
Su}z;‘r-quahty Five (2 HF, D, RQ,

-~ WM320

Class B Quadmdyne [$] SG D, LF

Class B) . — WM344
New Class B Five (2 bG D LF -

Class B).. 3 A5 . — WM340

These Blueprints are drawn full size,

Copies of appropriate issues containing descrip-
tiens of these sets can in some cases be supplied at
tne following prices which are additional to the cost
of the Biusgrimi. A dash before t.he Bluenrint Number
indicates-that the issue is out of pri

Praetical Wireless (issues dutedg)rlnr 19 June

st, Paid
(Is:ucs dated Juuc 1st,
1840. and al’gﬁ )

5 Post Paid
Amatenr Wireless = 4d. » “
Wireless Magazine 1/4
The index letters which Freccdo Lhe Bluapﬂnt

Number indicate the perjod

al in which ths des-
Crxpt,jon a&pears : Thus P.W, refers 1o PRACTICAL:
WIRE . A.W. to Amaleur Wireless, W.M. to Wire-
less Mugazine.

Send (preferably) a postal order to cover tha cost
of -the blueprint, and the issue tstamps over Gd,
unacceptable) tgd PRACTICAL WIRELESS Blueprint
Dept.. George Newnes, Ltd.. Tower House. South-

ampcon Street, Strand, W.C.2

Mains Operated.
Two-valve + Blueprints, s, each.

Lonsuclemtric Two (D, Pen) A.C. - AW403
Eeonomy A.C. Twe (D, Trans) A.0. = — WM286
Unieom A.€-D.C. Two (D, Pen) — WM394
Three-voalve : Blueprints, 15, each.
Home Lover's New All-Electrie
Three (SG, D, Trans) A.C. o - AW383
Mantevani A.C. Three (HF, Pen,
en) .. — WM374
£15 15s. 1936 A.C. Rudxognm
(11K, D, Pen) .. g . Jan..'36 WM401
Four-valye : Blueprints, Is. Bd. each.
Ali Metal Four (2 8G, D, Pen) . July'33 WM329
Harris® Jubllee Radwgnm (BL
Pen, D, LP, P) . . May 35 WM380
SUPERHETS.
Batlery $ets : Blueprints, 1s. 8d. each,
] Modcm Super Scoior 5 WM375
'Vateity Four 2 = > Oet. '35 WM395
The Request All-Waver .. " Juwne ‘36 WM47
1935 Super-Five Battery (Supcrhet) — WM379
Miains Sets : Blueprints, 1s. 6d. each.
Heptode S8uper Three A.C. . May’34 WM359
> \V M.”* Radiogram Super A. & - WM366
PORTABLES.
Four-valve : Blueprintis, 1s. 6d. cach.
Holiday Portable (SG. D, LF.
Class B) .. - oo & AW393
Family Portable (HF, D, RC,
Trans) — AW447
Two HF- Portable (2 86, D,
QP21 — 'NM363
Tyers Portnblc (SG D 2Trans) — WM367

SHORT-WAVE SETS. Bil“ery Operated.

One-vaive : Blueprints, 1s. eac
8.W. One-valver for America . 15.10.38 AW429
Rome Short-Waver —_ AW452
Twa-valve : Bluepriots, Is. each
Unm -Short Battery Two (SG, dc,t

n) . Feb. 36 WM42
Bomc-madc Coil Two (D, Pen) AW440
Three-walve : Blueprints, 1s. each.

World-ranger Short-wave 3 (D,
, Trans)
Expeﬂmentcrs 5-metre Sct (l)

AW355

Frans, Super-regen) 30.6.3¢ AW438
The Carrier Short- vmvcr(S(;, D, P) July'35 WMo
Four-valve : Blueéprints, (s. 6d. each.

A.W. Short-wave World-beater

(HF Pen, D, RC, Trans) AW43e
Empire Short-waver (8G, b, RC

Trans) ° — WM313
Standard Four-valve Short-waver

(8G, D, LF, 22.7.30 WMa383
Superhet : Bluepnnt 1s. Bd.

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

Twe-valve : Blueprints, 1s. each.

Twe-valve Mains Short-wnver'(D,

Pen) ALC. 13.1.40 AW4E53
"\ M. Lobg- -wave Converter. .. — WhSRO
Three-valve :  Blueprint, 1s.

Emigrator (SG, D, Pen) AC. .. = WA 352
Four-vafve 7 Blueprint, 1s. 6d.
Btandard’ Four-valve A.C. Short-

waver (8@, D, RC, Trans) -— WAL

RISCELLANEOUS,

S.W. Onc-valve Converter (I'rice

éd, — AW329
Enthusiast's Power Amp)lﬂ(‘l‘ (1/6) —_— WM3s?
Listencr's 5-watt A.C. Amplifier

(1/6) W32
Radio Unlp 2v,)for W]\’l392 (1/-) Nor '35 WM39s
Harris Electrogram battery am-

pifer(1/:) — TWM399
De Luxe Conccrt ‘Ac. Llcct,m-

gram (1/-) . Mar,’36  YWM403
New style Short-wave Ad-apter :

(1/- o e L WM38s8
Triekle Ch.’\rgcr (Gd ) . 00 -_— AW4a62
Short-wave Adapter (l/- A —_ AW450
Su rhet Converter (1/-) - AW457

.D.L.C. 8hort-wave Converter

ﬂ/-)  May'36  ViIM405
Wilson Tone Mnster(l/ ) s June 36 VWM408
The 4¥.M, A.C. Bhort-wave Con- -

vcrter(l/- o e - WM403
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ROUND THE WORLD OF WIRELESS

Fault Finding

E have published many interesting
articles dealing with fault tracing and
servicing, and in these have included con-
structional details of different items of
test equipment. It is a recognised fact,
however, that for quick fault location and
for checking receiver performance, one of the
devices known as a Signal Tracer is the
best. This generally consists of a standard
type of T.R.F. receiver, and by using the
H.F. section alone, or the complete re-
ceiver. in conjunction with test prods it is
possible to inject an artificial signal into a
receiver and to eheek its passage from stage
to stage. 'This idea is preferable to the use
of a standard broadcast signal, as it is
possible not only to obtain a constant sig-
nal, but also one of either the H.F. or I..F.
type. Usually, however, such an instru-
ment is, by its very nature, complicated
and also bulky. We recently came across a
design for a stmilar type of test set in which
onlv one valve was used, and although it
cannot be expected to function so well as
a multi-valve tester, it does definitely offer
some very interesting scope for test work,
and, accordingly, we are reprinting details
in this issue. These will be found on page
331.

Star Variety

A ‘““ STAR. ’variety programme for Home

Service and Forces listeners will be
broadcast from a Midland theatre on
July 6th. ** Top of the bill ’ is Carf Brisson,
whose last broadcast from the Midlands
was shortly before the war. A strong sup-
porting company will include Forsythe,
Seaman and Farrell, in a comedy and musi-
cal act; Vera Lynn, well-known radio
singer ; and Patricia Rossborough, a broad-
casting pianist of great versatility. The pro-
gramme will be supported by a theatre
orchestra. The name of the compére will
be announced later.

Tynwald Ceremony

HE ancient ceremony at Tynwald at

which new laws for the Isle of Man

are promulgated is to be held on July 6th,

and J. H. L. Cowin, known to many

listeners for his Manx broadcasts, is to

give' a commentary on this picturesque
ceremony.

“ Jack the Giant Killer”

THERE are many giants for any modern

Jack to kill these days, and this idea
‘has been scized upon by Francis Dillon,
who is to produce an up-to-date and
satirical version of ‘‘Jack the Giant
Killer ’’ in the Home Service programme on

July 9th. In this 1940 version of an old
nursery favourite listeners will meet a
Jack who has settled down in his castle,
only to be disturbed by the rumours of a
three-headed giant who is abroad. Jack’s
subsequent adventures as he sets out giant-
killing should make good listening—par-
ticularly the good-humoured skits on the
characters of famous personalities.

SR A

i

‘,:a<

Another interesting example of a military portable
radio transmiller-receiver. Note the novel
aerial array.

Seaside Concert Party

ACK RADCLIFFE, the high-spirited

Scottish comedian, is top of the bill

in a seaside concert party which will

broadcast on July 6th. He will be sup-

ported by Coral Gunning, Ina Harris, Helen

Norman. Bob Curnot and Jack Ansell
and his Band.

Parlour Game

ILFRED PICKLES, already known
for his versatility in the North as
an announcer, Children’s Hour artist,
vocalist, compére and actor, is breaking
fresh ground. This time he is devising and
producing a Parlour Game—and a good

game it promises to be, as he plans to pit
husbands and wives against each other.
Wilfred is using four couples and he will
ask a wife a question, or set her some task.
If she fails in the attempt then it will be her
husband’s turn in the opposing team.

Death Travels First

ISTENERS who heard the first instal-
ment of * Death Travels First,”” the
murder thriller written by John Rhode and
produced by John Cheatle, will be able to
hear the concluding instalment giving the
solution to the crime on July 9th. The
story is about five travellers on a suburban
train from London during the black-out
months. In the dimly-lighted compart-
ment they all found that they knew each
other. After the train had reached its
destination, one of the five was found
murdered in the .compartment.

Variety from Scotland

SCOTTISH variety.artists will entertain

listeners in the Forces on July 6th in
a programme which the producer, Howard
Lockhart, has called ¢ Skit to Skat.”’ In the
cast will be Jackie Kellar, a young Glasgow
lad who toured and broadcast for some
time with Roy Fox and his Band ; he is an
imitator, not merely of famous stars but of
everyday sounds which he can reproduce
faithfully and amusingly with the help of
a microphone ; the Four Smith Brothers,
who model themselves on the Mills
Brothers; Betty Hogg, the Rhythm Girl ;
and a comedy sketch will complete the pro-
gramme, which will be accompanied by the
George Bowie Quartet.

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes, Ltd.,
ower 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 lo consider orticles of ¢
practical nature svitable for publication in
PRACTICAL WIRELESS. Such arlicles should he
wrilten on one side of the paper only, and should
contain the name and address of the sender, Whilst
the Editor does not hold iimazelf responxible for
manuscripls, every efforl will be made to return
them if a stamped and addressed envelope ix
enclosed.  All correspondence intended for the |
KEditor should be addressed  The Editor, PRACTICAY
WIRELESS, George Newnes, Ltd.. Tower Howsc.
Southampton Street, Strand, W.C.2,

Owing to the rapid progress in the design of
wireless apparatus and to our efforts 1o keep our
readers in touch with the latest developments. we gire
no warranty thut apparatus described +n onr
columns is nol the xubject of letters patent.

Copyright in all drawings, pholugrapls and
arlit‘lle’s published in PRACTICAL WIRELESS is
specifically reserved throughont the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of ony of these are
: lherefore cxpressly forbidden. PRACTICAL WIRE-

! LESS incorporates ** Amaleur Wireless.” :
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Comprehensive Tone Control

Constructional Details of a Useful Full-range

OST receivers incorporating a pertode
or tetrode output stage are fitted
with some form of high-note

cutting device, generally referred to as a
tone control. In designing receivers for
high standards of reproduction, a tone
control is, of course, essential, and a
control which functions over very wide
ranges will be found much more useful
than the wusual high-note cut-off just
referred to. Such a wide-range control is
described in this article, and a study of the
accompanying diagrams will show that the
unit is composed of a tapped choke, four
condensers and a potentiometer; the
choke, potentiometer and condenser No. 4
being connected across the speaker windings

whilst condensers 1, 2 and 3 are inserted

in the leads to the speaker. The arrange-
ment is very simple, and at the same time
very effective, allowing the output required
to be selected at will. The most important
item for construction is the choke, and this
must be to the specification given or the
results are quite likely to fall very much
below the standard required.

The Choke

The original design was made up by
using two chokes connected in series, but
experiment proved that a single-tapped

Fig. 1.—Theoretical circuit of the
complete tone control.

choke might be used if the correct point
of tapping was found, and it is proposed
to use one choke on grounds of both
expense and space. For the purpose of
winding we will call the windings one and
two, each part being dealt with as a separate
choke until the finish. Commencing with
choke 1, a hole must be drilled on one side
of bobbin cheek low down near the tunnel
for the commencement of.the winding.

) - )

iu-u-x

LIST OF COMPONENTS

Seventy-two No. 30 Laminations,

One Bobbin to fit.

Four ounces 36 $.W.G. Enamelled Wire.

One Set of Feet and Bolts.

Short length of Flex.

Insulating Tape.

One 0.02 Fixed Condenser

Two 2 mfd. Fixed Condensers

One 4 mfd. Fixed Condenser

One 25,000 ohms Potentiometer

One Panel, 61in. by 3iin. by }in.

One Baseboard, 63in. by 6in. by 8in.

Four 4 B.A. Terminals ; 20 S.W.G. Tinned
Copper Wire. ”

One and a half dozen Small Screws.

}T.C.C.

Tone-controlling Device

Pass a short length of flex, with the outer
braid covering stripped off, through the
choke, clean off the instilation, and solder
the end of the 36 S W.G. enamelled wire
to it. Insulate the joint with a small
piece of ordinary insulating tape and all is
ready for winding.

Wind on to the bobbin
as evenly as possible 1,620
turns, and finish off by 1

paper and place between the ends of the
“Us™ and the “T” pieces, afterwards
closing the Jaminations up tight and
clamping up the feet so that any movement
of the laminations is impossible.

The unit may be built into a receiver, and
should this be the case the components will

soldering on a length of

==

flex as for the commence-
ment, and passing through
a hole drilled in the same
cheek. This hole may be
made slightly larger than

]
L'S
the hole for the commence-

ment, as we shall pass the ,, 2
lead for the next winding \Of)—
through this, making two rLs

leads in one hole. Having JEARTH

5')1
completed the winding and —;L
made fast the finishing 78

lead, put two layers of l
greaseproof paper over the
winding, followed by a

layer of good quality in-
sulating tape, and choke 1 @ @
is finished. Choke 2 is s

wound in exactly the same 2 M/

lead for the commencement

manner. as choke 1, the
being pushed through the o

L®

finishing hole of choke 1,
and the wire for the wind-

ing soldered to it. For
choke 2, 3,240 turns are
needed, and in winding this
amount of wire the windings
are apt to get very uneven.

Therefore, at the end of
cvery 800 turns cover the
winding with a layer of

paper as used for the finish _{
of choke 1. Finish as for
choke 1, securing the whole

of the windings with an
extra layer of insulating
tape to make a good firm lob. A word of
warning, be quite sure that all winding is
done in the same direction, otherwise one
choke will be in opposition to the other.

Fitting Up

The laminations will be of the usual
form of “T” and “U?” type, and these
are not fitted as so often described for
transformers, but by placing all “T’s”
into the tunnel in the bobbin until it is
filled tightly, and no further laminations
can be driven in with a piece of wood.
It is important that the laminations are
tight if noise is to be avoided. Get the
bolts loosely fitted into the clamping feet,
ready to fit over the ‘‘ U’s,” and then take
enough “U” pieces to make up the
thickness of the ‘“‘T%” already in the
tunnel. Fit the “ U’s” round the bobbin
and slip the clamping feet over the ends to
hold the whole in position, tighten up the
bolts just enough to hold the laminations,
but do not screw right home.

To maintain the inductance a gap must
be made between the * T°s* and “U’s,”
the size of this being about the thickness
of two sheets of the paper upon which this
article is printed. Cut two slips of this

Fig . 2—~Wiring diagram showing components and layout.

be arranged to suit the available space and
layout of the remainder of the set, but for
existing receivers where a new umt has to
be made, a small paxolin panel or even
wooden panel can be used to advantage
with the potentiometer, and terminals on
the front, and the components mounted on a
baseboard.

Wiring

The wiring is very simple, and as all the
components, with the exception of the
choke, will have terminals, these have not
been included on the choke, and connections
may be made direct to the different points.

When using a separate speaker the unit
may be housed in the speaker cabinet, and
as one side of the speaker will be at earth
potential, as in ordinary choke-capacity
coupling, the terminal marked earth may
be taken to the nearest earthing point.

‘This is particularly useful when extension

leads are being used.

Connections to Receiver
Terminal No. 1 to L.S.
Terminal No. 2 to L.S. and earth.
Terminal No. 3 to H.T.
Terminal No. 4 to anode of output valve.
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A One-valve Signal Tracer

Constructional Data of a Simple and Efficient Test Unit

As a further contribution to the test

instruments which we have described, the .

following data (taken from a recent issue

of Radio News) will undoubtedly appeal

to many who are making up such equip-

ment for experimental or service use. It

is a very novel and simple piece of apparatus

which will eertalnliy do all that Is claimed
or it.

N servieing wireless receivers, it is
almost a truism that a totally in-
operative set is easner to fix than one

that ¢ sort of works,” i.e.. is noisy. dis-
torting, or weak. It was to make it easier
to diagnose these headaches that the
following device was constructed.

It is essentially a signal tracer which
makes it possible to follow a signal, either
from a broadcast station or from a modu-
lated test oscillator, from stage to stage
and from component to component through
a set and find out just where it goes wrong.
When that is settled, it is seldom much
trouble to find out what is the matter.

Features of the Design

The hook-up used is a pentagrid con-
verter circuit whose oscillator section
generates frequencies which lie in the
regular broadcast band. This is coupled
to the aerial and earth of a good set, either.
a T.R.F. or superheterodyne, but one
preferably without A.V.C. A signal fed
into the input of the set to be repaired
may then be examined anywhere in its
career, either as H.F., L.F.; or L.F,, by
being fed into the input of the converter
cireuit through special test cables. If the
signal is to be examined in the H.F. stage,
the oscillator of the converter is rendered
inoperative and the signal is simply ampli-
fied and passed on to the test set. If the
signal is 1n the L.F. stages, it is changed
back to broadcast frequency in the con-
verter, and if the signal is in the L.F. stagcs
it is used to modulate the oscillator fre-
quencies in the converter in the same
manner as a gramophone oscillator. Thus
any defective stage may be located quickly.

One prerequisite in such trouble shooting
is that the device used shall not load the
eirenit. That was one of the great difficul-
ties of the analyser method of set-checking ;
the extra capacitances introduced by the
analyser eables were generally sufficient to
throw the set into an entirely different
frame of mind, aud with a sheet of analyser
readings on hand it was often more difficult
to figure out what they indicated than it
would have been to diagnose the ‘trouble
‘“ by ear.”

That difficulty is avoided in this instance
by using a probe which puts such an
infinitesimal load on the circuit that the
effect is practically zero. In fact, if the
set under observation is operating strongly
at”all, it is not necessary to touch the
probe to the components; by simply
bolding the probe near them, enough energy
can be picked up from the stray fields to
enable one to judge the quality of the
signal at that point.

The probe is constructed of a 5in. length
of bakelite or fibre tubing of an inside
diameter just large enough to admit a
flat-headed metal druwing-pin‘ Two of
these drawing-pins, separated by 1/16in.
make up a minute air-gap condenser in the
body of the probe, which very effectually
shields the probe tip from the earth capacity

of the shielded cable used to transfer the
signal to the input of the converter.

Test Probes

To the point of one drawing-pin a lin.
length of stiff piano wire—gauge 20 or 21
is right—is soldered and the other end
sharpened. A piece of wooden dowelling,
of a diameter just large enough to fit
snugly in the tubmg, is cut }in. long, and
a 1/32in. hole is drilled from end to end
down the centre. The piano wire is pushed
through this until the drawing-pin is all
the way in, and a turn or two of bare
copper wire is wrapped around the frec end
of the piano wire flush with the dowel,
and soldered to hold the piano wire in
place.

The centre wire of a piece of shielded
cable about 3ft. long is pushed through
another similar piece of dowelling and
soldered to the pin of another drawing-pin.
The wire is then pulled back through until
the head of the drawing-pin is flush -with
the end of the dowel, and the wire is secured
in the same manner as the other.

A very thin coating of speaker cement is
then applied to the second picce of dowel
and it is pushed through the bakelite
tubing until the head of the drawing-pin
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the first except for the probe, which in
this case has a .00025 mfd. mica condenser
set into a slot in the end of another similar
bakelite tube and taped fast. The inside
wire of the cable is soldered to one terminal
of the condenser, and a 1-in. length of
piano wire is soldered to the other. "This
is the L.F. probe.

Circuit and Wiring

As to the converter itself, its construe-
tion is not difficult. The 6A7 should be
well shielded and the current well filtered ;
any hum which is-introduced i1nto this
valve will be very confusing when you’re
using it to locate hum somewhere else.
L and C in the diagram are any ordinary
broadcast band H.F. transformer with its
primary cut down to about a dozen turns,
if it has more than that, and the tuning
condenser that goes with it.

The leads to the primary will have to be
reversed if the polarity is not correct,
for then the valve will not oscillate. Satis-
factory evidence of oscillation wiil be had
by removing the grid cap from the 6A7 and,
with the dial of the test set turned to about
60 and the volume control turned down
low, slowly turning the tuning condenser
on the converter. At about the same
setting of the con-
verter dial a loud
hum should be
heard when the
finger-tip is touched
to the control grid
of the 6A7. If no
such hum is heard
and the connections
are all right other-
? wise, reverse the

primary leads.

=
v

Circuit of the 1-valve Fault Finder.

is just £ of an inch from the other
end. A very small hole is drilled
through both the tube and the dowel and
a small brad nailed through to hold the
dowel in place. The other piece of dowel
is then pushed into the open end of the
tube, drawing-pin first, until the two
drawing-pins are separated by +in. By
pushing it in until the two drawing-
pins touch, and then withdrawing it, this
distance can be judged quite accurately.
A few drops of cement and a brad hold
it in place. The shielding on the cable
is then brought up about an inch
over the other end of the probe,
and a couple of turns of friction tape
wmpped around to hold it in place. A
regular *phone jack is fastened to the free
end of the cable, the inside wire going to
the tip and the shielding being connected
to the earth side. It is -then complete.
This is the H.F.-L.F. probe.

Another cable is made up exactly like

Using the Unit
The method of
nsing the instru-
mentisquitesimple.
b When listening in
on the H.F. stages
the switch on the
e, tuning condenser is
T closed,renderingthe
oscillator inopera-
tive. The set under
observationistuned
to the strongest local available and
the test set tuned to the same station.
Either one wire to the speech coil of the
set under observation should be unsoldered
or a jumper should be put across the speech
coil. Then with the H.F..IF. test prod
the quality of the signal can be ascertained
throughout the H.F. stages. If nothing
suspicious is disclosed there, the test set
should be tuned to some place on the low-
frequency end of the dial where no station
whatever can be heard normally, the oscil-
lator switch should be opened, and the
oscillator dial set higher than the dial of
the test set by an amount equal to the
LF. of the set in question. The test set
will then receive the LF. of this set and,
still using the H.F.-L.F. probe, the quality
of the signal can be judged up to the grid
of the second detector.
Passing to the low-frequency part of the
receiver the L.F. probe is used and the
oscillator dial is set to the same reading
as the dial of the test set, and the volume
of the latter turned down pretty low.
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An Add-on Unit for Use
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An A.C Meter Unit

with the 12-range Meter

Described in Last Week's Issue. By W. J. DELANEY

HE twelve-range meter described in
last week’s issue was essentially a
D.C. unit, but it is interesting to
note that arrangements were made in the
switching to retain the actual meter as a
completely separate wunit, that is, on the
1 mA range. In this condition the two test
leads which were provided become, in
effect, merely extensions of the two ter-
minals on the milliammeter and, therefore,
by plugging these leads into any other piece
of test equipment it is possible to dispense
with the use of a separate meter. For
example, suppose you are building up an
all-valve tester. In the normal way this
would consist of a panel carrying a number
of valve-holders, switches and so on, with a
milliammeter inserted somewhere on the
panel for indicating - purposes. If you
intend to make up a number of pieces of
test apparatus. you will find, however, that
many of them-have as their main indicating
unit a°0-1 milliammeter, and this means
that you will have to purchase separate
meters in the normal way for each piece of
test equipment. However, by making the
twelve-range meter a kind of standard,
you can afford to purchase a really good
meter, and then by fitting two sockets on
all your other test equipment which
requires a 0-1 mA meter you can merely
plug in the two leads from the twelve-range
mever, set the indicator on that to read
1 mA, and go ahead with tests on the other
mstrumenc.

A.C. Voltage Readings

The series resistors which were included
in the meter already described will enable
the meter to be used to test any D.C.
eircuit, but A.C. must not be applied to it.
In order to read any A.C. supply with the
meter in question it is first necessary to

reetify that supply and convert it into D.C.
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Fig. \.—Theoretical circuit of the A.C. unit.

Smoothing is not pecessary, and therefore
all that is theoretically essential is a
rectifier in series with the circuit. When this
is done, however, it should be remembered
that, as explained last week, in all tests
which are made with such an instrument
the meter is actually indicating the current,
flowing, and voltage readings are actually
only interpretations of the ourrent and
resistance in circuit. Therefore, the rectifier
in series will result in the meter indicating
A.C. milliamps. The needle on the meter
will then indicate a mean value of the
current flowing, but, with a true A.C. supply
it is necessary to read what is known. as the

®

Root Mean Square (or R.M.S.) value. This
is actually greater than the mean reading
which the meter will indicate, the ratio
actually being 1.11 to 1. Therefore if we
include the meter across a circuit so that
full scale deflection is obtained, instead of
the current being 1 mA it will actually be
1.11 mA, R.M.S., A.C. "The type of scale
fitted to good quality moving-coil meters
of the type which should be used in the
meter described last week will be regular

A

Fig. 2.—Suggested layout, and wiring diagram
of the meter unit.
in its sub-divisions, and thus the propor-
tionate readings at all parts of the scale
will be correct. Thus the ratio just men-
tiotlled will hold for all ranges on that
scale.

Series Resistance Values

It will be seen, however, that we do not
wish to have to translate all our readings
into such an odd amount, and when set to
read 5 volts, for instance, we do not want
to have to visualise the scale as being 5.55
volts, and then try to calculate the odd
divisions of the scale in such proportions.
Accordingly the series resistors which have
already been fitted for D.C. will need some
modification if the voltage readings are to
be in A.C., and this means a fresh set of
resistances. It would be difficult to make
one self-contained switch also give a
change-over of a range of such resistors,
and it is therefore necessary to include a
further switch to bring into circuit the
rectifier and new resistances when A.C.
voltages are to be read. Although these
could all be included in one box or cabinet,
in the present ecase it was found worth
while to make up a special little A.C. box,
including a selector or range switch, the
rectifier, two test leads, and the necessary
range of resistances. For a similar range of
voltage readings to those given in'the D.C.
instrument one of the smaller types of
selector switch may be used, for instance,
the Bulgin type S:117/9. The rectifier
must be of the 1 mA type, and it is held
on the panel of the A.C. box by means of a
small bolt. The resistors are arranged
round the switch in a similar manner to
those shown last week, and the wiring for
the complete box will be as shown in Fig. 2.

~ July éth, 1940

Fig. 3.—The completed unit in a suitable box.

The box may be of any desired size, either
identical to the D.C. complete meter (for
neatness in storage or for bench fitting) or a
very small box may be made for porta-
bility. ‘1t will be neted that there are two
input sockets, and into these the two leads
from the D.C. meter are plugged. The two
flexible leads attached to the A.C. box are
then used for the purpose of testing, and
there isa safeguarding element in using
separate leads of this nature. You are at
once-aware-of the-fact -¢hat the meter has
‘been- changed over,-and -as an-additional

~ precaution and warning <for this purpose it
- is recommended ‘that a much heavier gauge

of flex be used on the -A.C. box, and also
that the leads be twisted or plaited through-
out their entire length. - There is, of course
no polarity with A.C. to worry about, and
therefore two flex leads of the same colour
may be used and are recommended. Thus,
with the D.C. meter you have two separate
red and black leads giving at once warning
of polarity, whereas on the other you have
similarly coloured leads indicating no
polarity and thus A.C. When carrying out
servicing work at high pressure, or under
some form of stress such as working against
time, you will find this a very valuable
safeguard against connecting the instru-
ment wrongly and damage is thercby
avoided.

Resistance Values

For the benefit of those who wish to
select any range of voltages for the A.C.
box the following details will be found
useful. The rectifier voltage drop will be
about .9 volts and the voltage drop across
the meter will be .1 volts. This should be
deducted from the total voltage reading
which is required, and the answer is then
divided by 1.11 times the meter full scale
current expressed in amperes. As cxact
values of commercial resistor to the required
values will not be found obtainable it ix
preferable to obtain resistors of a slightly
lower value which are standard products,
and then by means of the meter described
last week adjusted to the * resistance’
range, to modify the value of the resistor
until the desired value has been obtained.
By using the carbon type of resistor (such as -
the Erie) the desired modification” may
easily be obtained by filing away the
element, using a half-round file and making
periodical tests as the work proceeds.
Remember, however, that you need a low
initial value and that removing some of the
material does not lower the value, but
inereases it.

PATENTS AND TRADE MARKS

: Any of our readers requiring information
and advice respecting Patents, Trade Marks
or. Designs, should apply to Messrs. Rayner
and Co., Patent Agenis, of Bank Chamberr,
29, Soutinamp!on Buildings, London, W.C.2,
who wiil give free advice to readers mention- i
_ing this paper.
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ON YOU

Place Names
I NOTICE that a large number of wireless
dealers are still displaying signs which
locate the district, such as the Mudtown
Radio Stores. Now that we have removed
all signposts and obliterated milestones, n'nd
got rid of every roadside marking which
would give an invader an idea of his
location, it is particulaily important that
traders should not defeat the object by
still proclaiming the name of the town
in which they are situated. In any case,
it is now illegal to do so, and they should
remove signs at once.

The Morse Code
ROM the number of enquiries I receive
it is obvious that there is an enormous
revival in the interest in the morse code.
Leslie Dixon tells me that he is- selling
large numbers of morse practice sets. Also,
thousands are now listening in to morse.
I do not know whether the transmitting
brigade are keeping their hands in or
whether it is the desire on the part of the
youngsters to learn the morse code.

Valve Cartons
I AM told by a member of the B.R.V.M.A.,

which are the initials of the British
Radio Valve Manufacturers’ Association,
that they arc inviting dealers to save their
valve ‘boxes which they will collect for
re-pulping.  Apparently, thev are con-
sidering the possibility of using these valve
cartons again, so do not be surprispd if
when vou purchase a valve you find that the
carton has a rubber stamp impression on it,
for such will be done every time the
carton is re-issued. The words impressed
will be ¢ Carton Re-Issued *’ or ‘“ Re-issued
Carton.”’ j

Another suggestion is that valves may be
supplied in paper wrappings. - Dealers
should also salvage all cardboard Dboxes
in which receivers arc delivered.

P.A. Vans

T now appears that the recent ban on
radio in motor-cars does not apply
to vans equipped with public address
apparatus. The Postmaster-General has
announced that he does not consider that
P.A. vans come within the ambit of the
recent order.

The Position of the Experimenter
HAVE had some amusing stories from
genuine British experimenters who

have been suspect because of suspicious

neighbours.  One such experimenter was
of the type who lived for the hobby, and
spent- .mest - of his evenings and -early
mornings in his wircless den experimenting
with short-wave apparatus.  Naturally,
therefore, he did not mix with his neigh-
bours, who regarded him as a stand-
offish fellow. Thercfore, after the immense
publicity which: has been given to the
activities of Fifth Columnists and the con-
fiscation by the Post Office of all amateur
transmitting. apparatus, they immediately
suspected him of being a spy. Some well-
meaning or malicious soul informed the
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police that they thought he was a spy and
that he was transmitting secret messages to
Germany. , The poliée swooped down on
him and collected a large amount of short-
wave receiving apparatus whilst they
detained him for some time for questioning.
The local police could not tell a receiving-
set, from an Official Receiver, and it was not
until he was able to satisfy them of his bona-
fides that they reluctantly let him go. In
:any case, he doesnot think that he convinced
the police, and he suspects that they may
be watching him. My advice to him is to
let them have their suspicions and to let
them go on watching. An innocent man has
nothing to fear. There are thousands of
genuine experimenters in this country, and
it is unthinkable that they should be
treated as spies, although none of them
would object to answering reasonable
questions properly put by the police.
Members of wireless eclubs can always
produce as evidence of their honesty
their membership eard to prove that they
are serious British experimenters—an added
reason why every amateur should join
some, properly organised club.

The R.S.G.B.

HAVE no doubt that a large number of

members of the Radio Society of
Great Britain have been worried in this way,
and I have yet to learn of one of them who
has failed to satisfy the authorities. The law
prohibiting amateur transmissions is very
necessary during the war, and amateurs
during the last war had to suffer a similar
ban. The members are, however, retaining
their interest, and the Society is still
publishing its members’ journal. When the
war-s over there will be a veritable boon
in amateur transmitting, as there undoubt-
edly will be in home construction. When
those who return to civilian life have had a
chance to forget the war, they will return
to their old hobbies with renewed zest, keen
to renew their acquaintance with radio.
The letters I have from rcaders indicate
that even though on active service they are
following developments with the same
intercst as they did when in eivilian life.

R.A.F. Wireless Operators
MANY readers are joining the R.AF.
or are interested in the wireless
branches of the Air Force. It is therefore
interesting to note that the designation
“ Cadet >’ has been officially approved for
airmen training for air crew duties—that
is as pilots, observers and wireless operators/

air gunners. They wear a white band round
their caps.

Cadets who have been provisionally
selected for commissioned rank wear, in
addition, a white armlet, and are known as
 Air Cadets.”

Pupils for training as pilots and observers
now go straight to Initial Training Wings
as soon as vacancies occur. The intake has
recently been speeded up to cope with the
increased numbers available. Those cadets
for wireless operator/air gunner duties go
to one of the technical training schools
before doing their course at an ** L T.W.”

Tabulating Faults
I WAS speaking to a really enthusiastie
amateur serviceman the other day and
I found that there are hundreds of readers
who take such work really seriously. One
of the main difficulties of serviec work is the
identification of a fault from some peculiar
symptoms in the performance. Usually the
serviceman, from constant practice, will be
familiar with the effects introduced by
certain faults and thus is not very long in
pitting a set right. When, however, some
unusual symptom is experienced, there is
some difficulty in identifying the fairit.
The amateur I refer to had made g very neat
form of loose-leaf alphabetical index of
faults and their effects, and every one was
cross-referenced in several different ways.
This prevents a considerable amnount of
trouble and doubt when a fault is experi-
enced, and a glance in the book helps to
indicate something on the lines which may
be taken in finding the fault. I should be
¢glad to hear of any similar idea or other
servioe aid which readers may have adopted
in this connection, and I am sure other
readers will be interested in the experiences
of servicemen or experimenters in this
particular field.

An Appeal
NE of the gunners attached to a
-7 searchlight detachment, who is also
a reader of this journal, tells me that his
company are situated in a lonely spot and
they want a wireless set of the hattery type.
If any reader has a battery portable which
they would like to give to the detachment in
question, I should be glad to pass along
the name and address. Carriage will be
refunded.

NOW READY

RADIO
- ENGINEER’S
POCKET BOOK

Ry F. J. CAMM
Vest pocket size

36, or 3/10 by post from George Newnes, Ltd.
(Book Dept.), Tower House, Southampton Street,
Strand, London, W.C.2.
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onstructing Portables

How to Construct Portable-type Receivers from Existing Sets or Spare Parts

HIS time of the year may justly be
called the portable season, and the
recent restrictions regarding the use

of car-radio apparatus do not apply to
ordinary portables, which may still be used.
We can supply certain blueprints of port-
ables, but there are no doubt hundreds of
readers who do not feel inclined to go to
the expense of a completely new set of
components, due to the fact that they have
many useful parts on hand which they wish
to make use of. It is therefore proposed to
suggest a few circuits and approximate
layouts of simpler types of portable
receivers for the benefit of such readers.

pentode output valve. The circuit is
similar to that used for an ordinary
“fixed ’ set, except that a frame aerial,
with reaction winding, is used in place of
the usual aerial and coil. A “ stopper”’
resistance is ineluded in the grid circuit of
the pentode, and a .002 mfd. condenser is
connected between the anode of the pentode
and H.T. negative to prevent L.F.
instability. A variable potentiometer is
shown for controlling the voltage on the
screen of the detector, but this might well
be a baseboard-mounting pre-set com-
ponent, since it need not be touched after
the preliminary adjustment has been
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Fig. |.—The above is a really good circuit for a simple type
of portable receiver using modern valves. -

Having decided to build a portable, the
first question which arises is : must the set
be really small and light, so that it can
eagily be carried by hand, or is it only
required for transport from room to room ?
Tn the former case it will be better to make
the simplest kind of two or three-valver,
preferably housing the receiver proper in
one container and the batteries in another.
If weight and bulk are not very important
considerations, a -more pretentious and
entirely self-contained outfit will be better.
Another point which must be decided is
whether loudspeaker or ’phone reception
will be required. In most instances the
speaker will be preferred, but many will
content themselves with *phones, using the
gset probably only for receiving news
bulletins and the like.

In the majority of cases nothing more
than local-station reception will be required,
so that the use of a det.-L.F. type of cirouit
might prove quite satisfactory, Where
long-distance reception is specially wanted
at least one H.F. stage—preferably using
a high-frequency pentode valve—will be
especially desirable.

Simple Circuit Arrangement

Now that the preliminaries have been
discussed a few useful circuit arrangements
can be considered. One excellent circuit for
local-station reception up to 20 miles or so
on a loudspeaker, or over much greater
distances with ’phones, is shown in Fig. 1.
It will be seen that a screen-grid valve.
(which might be replaced by an H.F.
pentode) is used as. detector, this being
followed by a 5: 1 L.F. transformer and a

made, so as to obtain smooth
reaction control. A suggested
arrangement of the compo-
nents and frame aerial is
given in Fig. 2, but this may
be modified considerably so
as to accommodate the parts
in some gavailable attaché-
case or other container.
When the set is to be
accommodated in a case sepa-
rate from that containing the
batteries, it will be so small
that a frame aerial wound
round it would not prove very
effective on account of its small size. It
would, therefore, be better to replace the

u.r.cuox5+
1
"
|
|
|
|
1

circuit given in
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Fig. 3.—With.a very small portable beiter results

can often be obtained by replacing the frame

aerial by a dual-range coil and using a short

temporary aerial. The connections given above

show how a coil is substituted for the frame aerial
i shown in Fig. 1,

e
Fig. 2—A sug-
gested arrangement of
a portable of the
simplest type using the
Fig. 1.
to be modified according to the batteries employed dnd if a speaker

TEMPORARY AERIAL TO ANODE OF
> DETECTOR
TO GRID OF
4 Hr—> DETECTOR
;4 -
0005 MFD,
-
{\7 ~~]-0c002 Mro.

frame by a dual-range coil, as shown in
Fig. 3, and to employ an external aerial,
The Jatter may consist simply of a short
length of wire thrown along the floor or
over the branch of a tree, or it might be &
connection to an earth- point, such as a
water-pipe. The idea of using an earth for
an aerial might sound rather ridiculous f;
those who have not tried it, but in practice
it often works very well. In the case of
the other extemporised aerial systems
mentioned, still better results will often
be obtained by using an earth connecti¢n
as well, this being joined to the negative
terminal on the accumulator.

TUNING CONDENSER

LF TRANSFORMER

WAVE-CHANGE
SWITCH

ON-OFF
SWITCH

PRE-SEY.
POTENT'S®

8 | DETECTOR
VALVEHOLDFR
i |6 GRID LEAK

i | SCREEN
DECOUPLIN.“

CONDENSE

DET ANODE
BYRasSS
CONDENSER

Dimensions are approximate and will have

s @ )} 1
is io be accommodated.

It might be mentioned at this point that
a fairly effective and particularly con-
venient ‘‘self-winding’’ aerial can be
devised from one of the steel tape measures
which can be bought from sixpenny stores,
The end of the tape is soldered or otherwise
connected to the aerial terminal, so that to
“erect’’ the aerial it is only necessary to
pull out the case. After use the * aerial*’
is wound up simply by pressing the spring-
release on the side of the case. A measure
only a yard long can be used but, naturally,
better results can be obtained by employing
a greater length than this.

Increased Volume with a Two-valve
Set
The circuit given in Fig. 1 is not suitable
when good speaker reproduction is required
out of doors, unless the set is used within
a very few miles of a regional station.
More volume can be obtained fairly easily
(Continued on facing page.)
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CONSTRUCTING PORTABLES

(Continued from previous page.)
however, by replacing the single output
pentode by one of the new Q.P.P. double
pentodes. This would mecessitate the use
of an 8 or 10 to 1 Q.P.P. transformer in
place of the ordinary L.F. transformer

PRACTICAL WIRELESS

gested so far would entail the purchase of
at least a few new parts, and, therefore, a
circuit is given in Fig. 6 to show what can
be done by using the old and home-made
parts throughout. The circuit is a standard
one of the S.G.-Det.-L.F. and Power type,
and operates from a frame aerial. -Both
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the bakelite dielectric variety, although
existing air-dielectric condensers which are
an hand might be used if compactness is not
insisted upon. In regard to the loudspeaker,
this can be of the balanced-armature type,
and a suitable unit can be bought for a
few shillings at the present time. Slightly

HT+1

HI4+

500a

w

Ha

T ]

HI+2

HT+2

TWD‘

il

Fig. 5.—Circuit of a 3-valve portable. " An H.F. pentode, detector
and double output pentode are used.

shown in Fig. 1, whilst the loudspeaker
would either have to be of Q.P.P. type or
else fed through a special output choke.
The double pentode circuit is given in Fig. 4,
and this iﬁggimply added to the detector
portion shown in Fig. 1.

Increased Range

Neither of the arrangements’ deseribed
so far is suitable for any other than purely
local reception, and when the set is to be
used at distances of more than twenty miles
or 8o from the nearest transmitter, it is
better to use a stage of H.F. amplification
An excellent circuit for a powerful three-
valve portable receiver is shown in Fig. 5,
where it will be seen that an H.F. pentode is
followed by a tuned transformer coupling,
leaky-grid detector (a type H valve is very
suitable), and a double pentode Q.P.P.
output stage. The latter could, of course,
be replaced by an ordinary pentode con-
nected as shown in Fig. 1. When the set is
being built as a separate unit the frame
aerial would be replaced by a dual-range ooil,
and an “ outside ** aerial of one of the types
mentioncd above would be connected to it.
Provided that the coil was of the same type

HT+ (20w

1 MEQ
b
To DEY
ANODE LS.
CHRCUIT
-h 1HFD
- TAPPED
2 [Mrp) ouTPUT
GR-75v | ERGEE
E i S KT~

Fig. 4—A Q.P.P. stage which can be used
in a portable with good results.

as that used between the first two valves, a
two-gang .0005 mid. condenser could be
employed for tuning. The component lay-
out might well be very similar to that shown
in Fig, 2, it being assumed that a frame
aerial is to be employed, and that the set is
to be entirely self-contained with its own
loudspeaker and batteries. The dimensions
will require to be at least 2in. greater in
every direction than those shown in Fig. 2,
to allow for the additional components,
while an extra 4in. or so might be required
in the width of the frame according to the
particular loudspeaker used.

Using Old Components

Practically all the arrangements sug-

H.F. chokes can be of any good scrcened,
high-inductance type. In the interests of
compactness and light weight the two
.0005 mfd. tuning condensers might be of

Fig. 6.—A 4-valve portable which can be built from spare parts.

better results would be obtained by using a
moving-coil, but that would add to the
weight and bulk, besides being more
expensive if a new one were to be bought.

4\ British

D

-

ISteners

nq-DisTance
“Club

‘%

S

B.L.D.L.C.

N spite of the existing strenuous times,
during which the majority of us are
having to curtail to some extent the

number of hours normally devoted to our
hobbies, it is very comforting to find that
quite a number of members are still able to
take a keen interest in the Club’s activities.
The harder one is working the greater the
necessity for some diversion both mentally
and physically; therefore if time only per-
mits, say, halt an hour devoted to receiving,
the relaxation obtained from the sterner
thoughts of to-day will refresh one’s mind
and body. As we have mentioned before,
an hour at the control of the receiver is
now likely to produce a more thrilling log
than during normal times owing to the
fact that the more distant stations are able
to be received as the air is no longer swamped
by the numerous British stations.

Member 6702

One or two points which we have stressed
from time to time are contained in this
member’s letter and in view of their general
interest we are repeating the major portion
of his correspondence but space causes us to
eliminate the rather fine log he sent in.
‘“ As a reader of PracTical. WIRELESS for
over a long period I have noticed from
time to time remarks made by readers who
are contemplating trying out an H.F.
Pen untuned stage of H.F. amplification in
an S.W. circuit. I have also noticed that
many of your readers appear to use sets of
the 0-v-1 type or commercial superhets. I
submit the following remarks with the
hope that they will help prospective con-
structors who wish to try out H.F. amplifi-
cation to obtain more accurate indications
for them to judge its comparative worth. As
an experienced short-wave constructor for
over a period of ten years, I have con-
structed short-wave sets from the simple
one-valvers to those utilising four valves,

and I have found that a great deal depends
on the following. Short-wave coils play a
very important part in any S.W. receiver,
thereforc it pays one to give them
careful attention when selecting suitable
types. Some use eoils covering two or three
ranges, while others use the simple plug-in
types; in my case I have always adopted
the four or six-pin plug-in kind and have
always found that they are superior to the
multi-range types.

“ High-frequency chokes can give lots of
trouble if they are not carefully selected
for the particular circuit under considera-
tion. I do not agree with the idea of using
a general-purpose H.F. choke, by which I
mean onc oovering all wavelengths, in any
receivers designed specifically for short-
wave work.

“The selection of suitable valves is
another very important matter, but from the
articles which have already appeared in
these pages readers will no doubt appreciate
that without additional emphasis from me.

““The set in use at present consists of the
following arrangement. A Mazda H.F. Pen
acting as an untuned buffer between aerial
and an HL2 as the detector. An L210 is
used for the L.F. stage and this feeds into a
PM2A in the output, the H.T. supply is
obtained from an A.C. eliminator. Many
short-wave enthusiasts condemn the un-
tuned H.F. stage as being a waste of a good
valve but, when one considers and appre-
ciates the work it does, I think the man who
converts an 0-v-1 to a l-v-1 using this
method, will agree that it obviates many
sources of trouble experienced in 0-v-1
types of circuit. I found most definitely
that the addition of the H.F. valve improved
such snags as hand capacity and aerial
damping in addition to giving an appre-
ciable amount of amplification. I admit that
the resultant selectivity is not what one
would like, but have any of the straight
types of circuit got that to their credit ?
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More Unusual Faults

July 6th, 1940

Servicing Experiences Showing How Troubles May Be Introduced in Unusual Ways

E have published many articles
dealing with fault-finding in its
various phases, and many con-

structors are now turning their attention
to practical radio servicing. Although there
are many “‘ rules” which can be followed
in regard to the location of faults it is
oftcn found that what may be termed
“‘unusual faults’ are experienced which
normal servicing methods do not reveal.
For instance, an interesting problem was
recently presented when it was mnoticed
that reception had become gradually

HOUSE WALL

AIR BRICA

An Earth Lead Astray

A really mysterious incident occurred in a
set that worked fairly well through the
winter, but with the coming of lighter
days the volume fell off more rapidly than
would have been expected. As in the previ-
ous case, there was apparently nothing
wrong with the set itself or with the
batteries. The aerial seemed perfect, and
it was, therefore, suggested that the earth
was faulty. This consisted of a good copper
plate, with the wire securely soldered
to it. The wire from the set disappeared
in a hole in the floorboard behind the
set, and passed through an ‘““air brick”
under the floor into the garden,
and so to the éarth plate (see’
Fig. 1). There was a thick, in-
sulated wire emerging from the
ventilating brick and dipping

Insulated ‘wire of the single-strand variety
had been used, and it was fastened to the
woodwork of various window frames by
so-called ‘insulated ’’ staples, that is,
coppered ‘staples with a piece of thin,
vulcanised fibre inside the ¢ U.”” Inter-
mittent-good and bad reception led one to
suspeet a loose contact. Ultimately the
fault was found in the downdead under one
of the staples which had sevetred the wire,
causing a diseonnection, although a rubbing

underground among the flowers..
A sharp upward tug convinced
us that the soldered joint on
the earth plate was intact.

An attempt was then made to pull the
wire gently away from the house. Ten
feet of wire was pulled out !
On going back to the room
where the set was installed,

Fig. 1.—Out of sight out of mind. %%%EE%
Failure to examine hidden wire was PLATE.

responsible for this ! {auit.

weaker and weaker, and was eventually not
worth listening to. A few minutes with a
milliammeter gave convincing proof that
the set itself was functioning properly,
and that the batteries, and so forth, were
in good order. The aerial, installed in the
loft, was inspected and appeared to be in
excellent condition, the down lead was
intact and well insulated, and the carth
plate seemed beyond reproach.

The aerial and earth entered the house
by two holes drilled in the window frame,
and were led to a two-pin socket just
inside the window, connection to the set
being made by means of a plug inserted in
the socket. It was in this socket that the
fault was eventually located. The socket
itself was a bakelite moulding, open at the
back, and was packed with spiders’ webs,
while a certain amount of damp had

eradually short-circuited the radio signals..

When the socket had been cleaned out and
dried, the set funetioned as well as ever.

CLOTHES ~
PROP

e

thoughtlessness

annoying troubles.

Fig. 3.—Another instance of

GROUND™
LEVEL however, it was found that
the earth wire was still in
position. There was nothing
for it but to take up a floor-
board, and when this was
done the mystery was

"~ solved, for the wire con-
nected to the. earth terminal of the set
just led into the empty space under the floor
and no farther. It appeared that the
aerial and earth had been fitted while the
house was being built. The carth plate,
with wire already soldered to it, had been
buried just outside the wall and the wire fed
through the air brick. It had not been
possible to manipulate the wire through
the hole in the floor, so a stout wire had
been pushed down the hole to ““fish™
for the earth wire, which had eventually
been hooked and pulled up through the
hole. It will be clear that the hook would
have brought up a loop of the earth wire,
and the loop had been cut and the wrong
end of it used for the earth connection,
allowing what had becn imagined to be the
spare end (but really the cnd connected
to the earth plate) to slip out of sight under
the floor.

Cleating a Down Lead

Here is a word of advice to those who
intend to use loft aerials. Pay particular
attention to their position with respect
to any water pipes which may be
installed in the loft. I once saw a
beautifully erected aerial in a
loft, the efficiency of which was
reduced to a very low value
because it was running immedi-
atelyabove a range of water pipes
(Fig. 2). The * effective ' height
of that aerial was eertainly less
than one metre, and the perform-
ance of the set connected to it
was very poor until the aerial was
taken down and moved to another
part of the loft where it was not
shielded by well-earthed pipes.

A case of poor results with an
indoor aerial waseventually traced
to the down lead, which ran
down the side of the house.

causing

2.—Aerial efficiency lost *oting o the
proximity of an earthed body.

contact sometimes gave the full effect of
the complete aerial. ;

‘Clothes Props

A listener complained that quite suddenly
his ‘set had developed "rather alarming
cracklings, and although he had thoroughly
overhauled it he could tiace no faulty
connection to account for the trouble.
When the set was switched on one after-
noon, the programme came oéver surprisingly
well, and there was no sign whatever of the
reported scratchings and ‘crackles. It was
about four o’clock when he started to listen,
and everything went well until about the
middle of the First News, when ominous
scratchings began.

Examination of the aerial showed that a
large clothes prop was léaning against the
wall of the house, and was pressing on the
lead-in wire, causing it to touch the metal
guttering, as shown in Fig. 3. A few
inches of insulating tape and the removal of
the clothes prop restored the performance
of the radio to normal. i
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A Dual- urpose Switch
HEN adding an extension speaker
‘to my set recently, I found that
I needed a switch which would break one
gircuit an& make another, and finding an

Adapting a pdsﬁ—puu switch for. a.dual purpose.

old wave-ehange switch, I converted this
into the kind of switch I wanted by the
following arrangement.

I cut a pigee of 1/10in. insulation fibre,
}in. wide, and, about 13in. long, and bored
a }in. hole in the middle. A 1/10in. hole
was then bored about ¥%in. from each end.
Two strips of tin were next bent, as shown
in the sketeh, I then fixed the piece of
fibre undpr the central fixing nut and
screwed it down tightly.

The stems of two small terminals were
pushed through the holes at each end of
the fibre after slipping on the tin contact
strips. After adjusting the tin contacts,
the switeh was ready for, use.—J. F.
Catcapoor (Ampleforth).

Tightening a Loose Nut

OFTEN find that terminals on com-

ponents -work loose and tightening
them up again means a lot of trouble,
especially with g traanormer or similar
compo.aent where the screw head is inside
the component, and the thread will be
damaged if held in pliers.

To overcome this difficulty I devised the
following method for holding the screw while
the nut A (see sketch) is being tightened.

Two.muts, B and C, of the same thread as
the serew, were found and placed on the
end: of ‘the serew. They were then locked
againat ‘each other by holding one and
tightening the other up against it. Then,
by gripping the nuts with pliers, the screw
was also held tight, and the slack nut,
A, could then be made fast.—Cron. V.
WiLsax (Beeston).

Screw head mside component

Spanner or
pliers

—
Loose nut A

Two nuts B&C i

locked on
screw
Tightening' a nut
on the fixing
screw of a com-
ponent.
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THAT DODGE OF YOURS!
Every Reader of “ PRACTICAL WIRE.-
LESS’’ must have originated somelittle dodge”
which would interest other readers. Why
not pass it on to us ? We pay £1-10-0 for the.
best hint submitted, and for every other item
pubhshed on this page we will pay half-a-
. guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,”’ George Newnes,
Ltd., Tower House, Southamp(on Street,
Stund W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
D

“ Practical Hints.”” O NOT enclose
Que_ries with your hints.
s tomrosd
s a— -

SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page iii of cover.

e s

Anchoring a Pencil
VERY amateur knows that the most
elusive piece of equipment is the
common lead pencil.
It is always missing just when needed
most to take down some real DX signals.
I therefore hit upon this scheme to keep

Pencit Top of \d f$k

'/a”hO/e

drilled
through side
panel of desk
top for string

[

F Len ‘fh of string
Weght grO' suit
An eflective dodge for keeping a pencil ahways
at hand.

a peneil on the desk at all times. All that
is necessary i8 to drill 'a } in. hole just
below the desk top, put a piece of string
through, tie the pencil to one end. and o
weight to the other end. When you require
the pencil, reach under the edge of the
desk where the peneil is hidden and pull
it out—the weight keeps the pencil in
place.—JErvis G. Hamer (West Bridg-
tord)

PLEASE NOTE!

Will readers please adhere to our
réquest that all Notions sent in must
be original.  Apart from the dishonesty
of copying out an idea from another
magazine or even from an early issue
of this-paper, considerable time has to
be spent in comparing not only the
sketches but also the text. It should
be remembered that awards are only
made for wrinkles which are original .
ideas.

Hints
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Aerial Fixin
RECENTLY wished to fit an acrial
support to a chimuey stack on tle
roof. but had no ladder which would enable
me to get right round the stack. This meant
that I could not place a band or similar

device round the stack. After wondering
how to fit the mast rigidly I adopted the
following scheme: 1 obtained two 6in.
coach bolts and a strip of iron. The latter
was bent to form a “ U” to fit round the
mast and drilled at the ends to pass the
bolt. The latter was then attached direct
to the front of the stack (which was accessi-
ble) by scraping out ‘mortar between
adjacent bricks, filling the hole with ccment
and pushing the heads of the bolts into the
wet cement. When dry the bolts are firmly
held, and the mast was then held in position.
the “ U > clamps'slipped over the mast and
over the bolts and nutted up. The result
is a rigid and ncat-loocking mast fixture.
—dJ. Hixes (Port Arthur).

Flex Bindings
0O keep the ends of flex wire tidy ordinary
cycle valve tubing is ideal. The
only difficulty is in getting it down over the
flex braid without making this screw up
and become still more untidy. I found that
thesimplest way of carrying out theidea was
tostretch the tubing opea first, after cutting
off a length about lin. long. 1 clamped
three pieces of stiff piano wire in a small
vice, and with a pair of ordinary pliers
opened the three wires slightly. The valve
rubber was then slipped over the three
wires and they wcre then opened much
wider, strctching the tubing out in a
triangular formation. Now the bared end
of the flex is slipped down inside the
stretched rubber and when in the right place
the vice jaws are loosened, the rubber
springs in and the tvhree wires are then
removed.—Q. BouryE, (Caerphilly).

Repairing a Potentiometer
FCENTLY I had somme trouble with
my set, and found that the wire-
wound potentiometer had broken down.
Wondering what 1 should do, I eventually
curad the trouble by taking the element
off its bakelite body and, using O-grade
glass-paper. removed the insulation from
the wire on cither side of the break. A
strip of copper foil 1/16in. wide was then
placed over that section, and the clement
was then replaced. Contact between the
body and the element kept the foil tightly
in place. This effected a complete cure, and
the shorting out of the few turns made
hardly any difference to the resistance

value.—R. Hicks (Jersey, C.1.).

Resistance
element

!

h‘
L

A simple method of repairing a flal polentiomeler.
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Noise Suppression Circuits

Interesting Developments for Use in Modern Circuits

pressing intermittent noise voltages

having an amplitude greater than
that of the desired signal, make provision
for developing a bias potential proportional
to amplitude excess of the interference over
that of the desired signal, and the bias
potential is used to render the detector
inoperative so long as the high amplitude
noise’ continues. One drawback to circuits
of this type lies in the fact that noise-

KNOWN circuit arrangements for sup-

employed to provide normal positive bias
for the cathode of diode (5) and the tap
(P6) is used to adjust the normal bias for
control grid (14), the resistor (7) being
arranged in the lead to the grid.

Operation

The operation of the arrangement is as
follows. In the absence of interference,
tap (P4) is adjusted to bias diode (3)
sufficiently to prevent its drawing much

suppressing  action p ~ -
cannot begin until \\ /72 v {f.
the noise amplitude 1l TOLE
exceeds the ampli- 15 -SQUELCH DIODE 3 ,,—A—frwopk
tude of;‘ the ltllesirgad _ro__lé l L 16 -3 (4 5, oerecrory | [—L
signal, for otherwise £ E i 23 2
the signal iteclf SE702 T T : &
would be partly sup- 2T & 14 3
pressed. ) =~ 6] = L

Inthe arrangement p 8 7
described below, the ='|_ 7
detector is rendered Ps=
inoperative by a 42
voltage which is determined not only
by the amplitude of an interfering > Lpé g !
noise impulse, but also by its rate of P4 —17 Fig. | —The system incorporated
growth, and Fig. 1 shows it included around the second. de{eclor of asuperhet
in the second detector network of a circuit.

superheterodyne receiver. The circuit

(1) is resonated to the operating inter-
mediate frequency, and is coupled to-any
desired type of LY. network for receiving
its signal energy. The detector valve itself
is a triode (2) whose anode (10) is coupled
by condenser (11) to a desired point
on the input coil (12). The cathode of
valve (2) is at earthfpotential, and the
load impedance (13) is connected between
the anode and cathode of detector valve (2).
Any desired value of audio-frequency
voltage may be tapped off from impedance
(13) by the slidable tap (P3).

The cathode and amode of (2) provide
a diode rectifier whose conductivity is
regulated by the grid (14). Control bias
for grid (14) is developed by a so-called
noise suppressor or ‘‘ squelch’’ diode (3)
which has its cathode (15) connected to
coil (12). The anode (16) of diode (3) is
connected to the positive potential ter-
minal of a current source (not shown) by
a resistor (17). The anode end of resistor
(17) is earthed for alternating currents and
a direct current blocking condenser (18)
connects the low potential end of coil (12)
to the earthed end of resistor (17). The
anode end of resistor (17) is earthed for
alternating currents and a direct current
blocking condenser (18) connects the low
potential end of coil (12) to the earthed
end of resistor (17). The cathode (15) of
diode (3) is adjustably biased positive by
th;) slidable tap (P4) connected to resistor
(17).

Rectified current flowing through diode
(3) is transformed into a voltage propor-
tional to the rate of change of input current.
This is accomplished by the transformer
(4), or equivalent inductive device, whose
primary (20) is arranged in series between
the anode (16) and earth, the radio fre-
quency bypass condenser (22) being con-
nected across the primary. The secondary
(21) is arranged in a series path comprising
the space current path of diode (5), and
condenser (6) and the grid (14) of detector
valve (2) i3 connected to anode (23) of
diode (5). The adjustable tap (P5) is

current. It is permissible, however, for this
bias to be adjusted to less than double the
unmodulated carrier amplitude for reasons
‘which will be pointed out subsequently.
Assuming, now, that interference such as
motor-car ignition sets up a transient
oscillation in the intermediate frequency
circuits of the receiver, the amplitude of
this oscillation grows with extreme rapidity.
Therefore, the resulting rectified current
flowing through the primary (20) of trans-
former (4) has a large rate of change, and
induces a  corres-
pondingly large
secondary  voltage.

impressed upon the grid not only paralyses
the detector tube during the time when the
transient amplitude is increasing, but this
charge dies out only after a length of time
determined by the capacity of condenser
(6) and the resistance of resistor (7). By a
suitable choice of these constants the
detector may be arranged to remain
inoperative for a predetermined length of
time which will be chosen sufficient to
permit transients in the intermediate
trequency circuits to die out. The normal
bias on valve (5) will be so chosen that a
slight amount of rectification can be per-
mitted in the absence of noise voltage at
diode (3) without developing enough
voltage in the secondary of transformer (4)
to overcome the bias on walve (5). This is
because the modulation of the desired
signal is relatively slow compared to the
sudden building up of transients due to
shock excitation. Hence, even though the
amplitude of such a sudden transient may
not exceed the amplitude of the signal,
vet, due to its higher rate of change, it
may still produce a noise-suppressing action
while the normal signal itself willnot. In
order to simplify the explanation, separate
electrodes have been shown for each of the
various functions, but any type of detector
may be used. It will, also, be apparent that
a separate tube (3) may be dispensed with
by placing the primary of transformer (4)
in the circuit of the detector itself, although
it is preferable to use a separate tube in
order to limit its action to interfering
voltages in excess of the unmodulated
carrier.

Alternative Scheme
Fig. 2 shows an arrangement similar to
that of Fig. 1, except that the normal bias

The polarity of the
winding of trans-
former (4) is so
chosen that the valve
diode (8) permits
current to flow only
as a result of volt-
age caused by in-
ereasing current
through diode (3).

5

6

When the spark occurs, there-

fore, voltage induced in the
secondary winding of trans-
former (4) overcomes the bias
on valve (B), and produces Y4
a flow of current into con-

denser (6) thereby building up a negative
charge on the grid (14) of detector (2).

The valve action of diode (5) prevents
this charge from being withdrawn as
transient dies away, and voltage of opposite
sign is developed in the secondary of trans-
former (4). The negative charge thus

PRACTICAL WIRELESS
SERVICE MANUAL

By F. J. CAMM.

From all Booksellers 6/- net, or by post 6/6 direct
from the Publishers, George Newnes, Ltd. (Book Dept.),
Tower House, Southampton St., Strand, London, W.0.2.

Fig. 2—In this circuit an additional diode is
used for the production of the bias.

on -diode (3) is produced by a further
diode rectifier (8). The amount of this bias,
as compared to the intermediate frequency
voltage on diode (3), may be adjusted by the
position of the tap (P7) on coil (12) of
circuit (1) to which rectifier (8) is connected.
For a given signal level the action of the
circuit of Fig. 2 is the same as that of
Fig. 1, and the only difference is that the
bias on diode (3) adjusts itself automatically
in accordance with the carrier voltage of
the desired signal. The cathode of diode (3)
is connected to the cathode end of resistor
(30) arranged between the cathode of
diode (8) and earth, a large condenser (31)
being shunted across resistor (30). This
system has been developed by the Radio
Corporation of America.
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In This Article Constructional Data is Given for Making
Various Types of Wire-wound Resistances

‘HERE are many components which the
beginner can construct quite easily,
and which will be found just as

efficient in operation as a factory-made
article. There are, of course, various
difficulties which sometimes have to be
overcome, but one of the types of com-
ponent which does not eall for any elaborate
tools or apparatus -is the wire-wound
resistance. This may be employed for all
purposes where an inductive type of resist-
ance is permissible. Such resistances are
made up in various ways according to the
service for which they are intended, and
either have a fixed resistance value, or are
variablé by means of tappings or a sliding
contact. As distinct from thesc differences

Fig. 1.—A small resistance wound on a flat
fibre former.

the construction of the resistance may differ
in regard to the material employed for the
former, and also in the condition and the
quality of the wire itself.

Types of Wire-wound Resistances

The types of this class of resistance range
from small fixed ones of the strip variety,
and flexible ones of the spaghetti type, to
mains resistances. These are all made
“ fixed,” or at the most adjustable by
tapping. Adjustable ones that may vary in
value by the rotation of a contact arm or
movement of a slider range from small
rheostats and potentiometers of 3 to 5
watts rating to larger ones, mostly adjust-
able by means of a slider, having ratings
up to 60 watts.

Fixed Resistances of Low Carrying
Capacity

Resistances which come under this head-

ing as regards carrying capacity may be

Eyes formed on endls
of spindles

Tms:oning
device

wound on formers made from fibre, bakelite,
ebonite, glass, or similar insulating material.
One of the type referred to is shown in Fig.
1, Connections may be provided in a
variety of ways, with screws and nuts as
illustrated, or by means of elips having
extended ends forming soldering tags.
Another simple way of doing the same job
is to pierce the former at each end to take
eyelets.  The resistance wire is then
anchored under one eyelet at the commence-
ment of the winding and secured by the
other at the finish. In this way it is a simple
matter, by arranging the centre distance of
the eyelets correctly, to allow the resistance
to form a link between the terminals of two
coniponents without using connecting wires.
Resistances like this may be wound with
bare wire, in which case the wirc must be
spaced so that adjacent turns do not touch,
or where a great number of turns are
required the use of silk covered nickel-
copper wire will effect a saving in spacc.
Where this is used the turns can, of course,
be close together in the same manner as
when wire of the same quality having
an oxidised surface is to be utilised.

When the wire is space wound it is
advisable evenly to serrate the edges of
the former as a preventive against the turns
slipping and possibly shorting. 'This can
easily be done, where the former material
is thin and of a yielding nature, by rubbing
each edge of the former across a file, thus
reproducing a series of nicks of the same
pitch as the teeth of the file used.

Where bare wire is used to wind cylin-
drical resistances greater satisfaction will
be obtained from the use of a threaded
former.

Flexible resistances of the spaghetti
type are formed by winding the wire on to a
former of asbestos string. For this type of
resistance the wire needs to be insulated and
securely anchored at the ends in good
electrical contact with metal bands clipped
on to the string. Protection is afforded
to the winding by covering with a length
of insulating sleeving which should pass
freely over the wire, and be bound to the

Collav on spindle bearing
against this face

Kl
i I/-,f

iz

Brackets gripping/e'nds of
Bobbin friction-tight

Fig. 3.—A simple method of winding resistance wire on flat formers.

metal clips at each end. The sleeving will
then also form a safeguard against the
inadvertent ‘ pulling-out” of the wire,
which otherwise might result were the
string alone left to take any strain. At
the ends, the resistance is finished off
with tags for connecting purposes.

Adjustable Resistances of Low
Carrying Capacity
Small rheostats having a rotating con-
tact arm may be made in several ways.
Perhaps the simplest is to prepare a disc
of ebonite or similar material by turning

Fig. 2.— A
potentiometer
with the re-
sistance  wire
wound on a
thin sheet-
fibre former.

i

K

&
:

a semi-circular groove in the edge. Two
screws are fixed in the bottom of the
groove about 3in. apart. The resistance
wire is wound in the form of a small tension
spring, the length being such that it is less
than the circumference of the former at the
bottom of the groove; less, of course, by
the distance between the screws. After
attaching each end of the coiled wire to a
serew, it is sprung into the groove. When in
position the * spring”’ must be in tension
sufficiently to leave a spacc between each
coil. A rotating contact arm, carricd on &
spindle working in a bush in the centre of
the former, bears against the coils. Connec-
tions are made to one end of the resistance
wire, and to the bush in contact with the
spindle and arm. An alternative method is
to cut a groove, slightly undercut towards
the centre, in the face of the disec and
concentric with the outside, the wire being
prepared and sprung in as before.

In both cases the wire must be heavy
enough so that when coiled up in position
it will form a spring of sufficient rigidity
to withstand the action of the contact
arm, without bunching thc turns close
together. A superior method of construc-
tion may be obtained by winding the
wire on to a threaded former made from
ebonite or ““erinoid "’ rod. The thread can
be cut with a die larger than the diameter
of the rod, so as to form a shallow flat,
tapped thread. Thisis necessary to allow the
wirc when wound to project slightly above
the surface of the rod. After winding,
the rod is bent, first heating in hot water
to soften the material, to fit round the edge
of a grooved disc as before. In every
instance bare wire is used.

Small potentiometers like that shown in
Fig. 2 are wound on thin sheet fibrc formers,
the projections against the abutting edges
forming stops for the contact arm. The wire
is wound while the former is flat— Fig. 3
shows a simple nieans of winding—and
afterwards bent to shape in steam. Wire
with an oxidised surface is generally used

(Continued on next page.)
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for winding, the adjacent turns touching
each other. The oxidisation is removed with
a fine oil stone, used dry, in the track of the
contact arm.

Resistances for Heavier Duty

Resistances such as those for mains or
power use must, without exception, be
wound on heat-resisting formers. These are
usually made of porcelain or from an
asbestos preparation. Fairly thick mica
of an electrical quality will also serve in
cases where it would prove adaptable. The
porcelain formers are made with a con-
tinuwous groove like a thread so that the
turns of wire when wound are separated.
These formers are made with both fine and
coarse pitched spiral grooves; with the
latter type the resistance wire is space

is required to provide a resistance of a
certain ohmie value which from a space-
saving point is a valuable property.

The accompanying table gives the
reguired data for selecting the proper gauge
of wire, and an example of working out
the amount of wire required is given in a
simple manner.

ExayvpLE—What gauge and how many
feet of nickel-copper resistance wire is
required to make a 100-chm resistance
to carry a maximum current of .3 amps.
From the table it will be seen that No. 35
gauge will carry .33 amps. with a tempera-
ture rise of 100 degrees. The resistance
per foot of wire equals approximately 4.09
ohms, therefore, 100 ohms, the value of the
resistance required, divided by the resist-
ance per foot of the wire, is equal to 24.5,
this -being the number of feet of wire
required in the resistance. It should be
pointed out that a silk wire would not be

A TABLE OF WIRE GAUGES AND RESISTANCE DATA

& ©

& £ Nickel-Copper. Niekel-Chromimnn-Tron.

z e - . ;

=& &5

=3 =2 = & Carrying ¢ ! Carrying

E ] Number Resistance | et Number Resistance B

K g of fect | in Ohms “}\"’;‘Sgyu't" nf feet | in Ohms C:{;”[f;‘ya't“

e =5 JAS cr foot. 4 A r b, er foot. NG

2 z pe p 100° C. pe P 100° C.
16 004 80.%3 T 0705 6.0 86.7 156 4.2
17 .056 106.0 021 4.9 113 203 3.2
I8 048 143.0 125 4.3 154 277 2.7
19 040 208.0 180 3.7 227 J899 2,18
24} .038 254.0 223 3.0 274 492 1.03
21 032 322.0 28¢% 2.8 282 623 1.60
e 028 420 368 " 453 813 1.52
24 024 672 50 1.8 . 617 1.1 1.39
24 022 0680 597 156 T4 1.32 1.23
25 .020 823 772 1.25 K88 1.59 1.10
26 .018 1018 891 1.0 1006 1.97 1.01
27 L0184 1224 1.07 0.9 1521 2.37 R
28 0148 1503 1.82 0.7¢ 1621 2.01 88
A .0136 1780 1.66 0.68 1920 3.45 83
30 0124 2141 1.87 0.59 2310 4.15 .78
31 0118 2447 2.10 0.52 2639 4.74 7
a2 0108 2823 2.48 0.47 3045 5.47 67
33 L0100 3208 2.89 042 3551 6.8 HY
34 L0092 3890 N 0.37 4196 7.63 he
35 - 0084 46606 4.09 0.33 5033 9.04 40
36 0078 5701 6.00 0.28 6149 11.0 .38
37 . 7120 6.24 0.26 7680 138 .34
38 060 0148 8.02 0.19 Y866 17.7 29
] 0052 12175 10.68 0.16 13132 28.6 5433
40 0048 14291 12,53 0.156 15414 e1.7 .20
41 L0044 17000 14.01 (.14 18300 82.93 .18
42 0040 20600 18.05 0.13 22200 39.85 16
43 G030 25400 28.2 0.11 27400 40.2 13
44 0032 32200 28.2 0.10 34700 62.27 A1
45 0028 42000 30.83 0.08 46300 81.32 00
46 0024 67200 60.13 0.07 61700 110.7 .08
47 .0020 82300 7217 0.05 88800 1569.4 08
48 0016 126000 2.7 0.03 138000 240.0 .04

wound on a core of asbestos string before
coiling on the former.

End connections and tappings are made
by means of strong clips in both cases.
When made up as a variable resistance by
means of a slider, the construction should
be such that the whole instrument is
mechanically sound, the control knob well
insulated, and the slider contact must be
continuous with the wire during operation.

Choice of Wire

In selecting the gauge of the wire to
use for winding a resistance, the first thing
to ascertain is, will the wire be capable
of carrying the current. Thus it is not only
necessary to know the resistance per foot
or yard of the wire, but also the carrying
capacity in amps. This is important, as
if overloaded the wire will become unduly
hot.

For the purpose of this article, resist-
ance wire is either an alloy of nickel-copper,
or nickel-chromium-iron having a high
nickel content. The latter wire has a specific
resistance of more than twice that of nickel-
copper, consequently only half the amount

suitable, and where it is desired to use a
covered wire a heavier gauge must be
selected.

Screening the Earth Lead

CREENING the aerial down lead to
reduce local interference is now
quite a familiar proceeding, and similar
treatment of the earth lead is often found to
help when such troubles are encountered
on short waves. This latter operation,
however, is not so well understood in
amateur circles, and so it sometimes fails
to yield the desired results; it has certain
hidden snags, which must be taken into
account if it is to function properly. I have
a friend who is a very keen short-wave lis-
tener, and he recently moved into a house
in which he found it necessary to install
his receiver in a room on the second floor,
where the earthing problem was a somewhat
difficult one. A connection to a nearby
water pipe proved unsatisfuctory, produeing
much mains and other noises, and he was
finally driven to installing a longish lead
down to a plate buried in the ground.
This gave him very fair results, although
he found that his set suffered from bad
effects a trifle more than it had been
accustomed to do in its previous location.
Still, it was much the sort of practical com-
promise with which one must often put
up under domestic conditions, and he was
tolerably content with it until buses began
to run past his house. When this -com-
menced he was troubled on certain wave-
bands with the most acute interference from
the ignition circuits of the buses, and after
trying everything he knew, he inquired
whether I could suggest anything further.
I prescribed a screened carth lead.

When I saw him again a few weeks after-
wards, he wasn't a bit pleased with me or
my advice, and expressed strong opinions
about both before calming down sufficiently
to explain that he had spent many hours
fitting up a really superfine screened earth
lead, only to find that the interference
was scarcely affected, while the performance
of the set, he was convinced, has * gone all
to bits.”” As I expected, he had gone astray
in making connection to the screeningsheath
of the earth lead. He knew that it must
usually be earthed, so he had simply joined
it to the earth lead itself at the bottom, a
method which is often less successful than
one might expect.

*In this case a remedy was found by
simply making the earthing connection to
the sercen at its approximate centre, a
separate lead being taken from this point
toan earth tube placed a few feet away from
the buried plate. 'Fhe interference was then
much reduced and the performance of
the receiver quite unaffected. —(G. P. K.}
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For The Begmner

What

[s

An Explanation in Simple Terms of the Process Which

'HE recent article on the subject of a
ngw form of modulation has created
consjderable interest, but many new-

comers are unable to apprecmte the arrange-
ment to the full owing to a lack of under-
standing of what is really meant by modu-
lation. The term occurs very frequently

AN AR

RATALL..

in Radio Reception

wave which would be produced by the
modulation of (a) by (b). Half the dis-
tance between the upper and lower crests
is called the ‘‘ depth of modulation,” and is
usually expressed as a percentage of the
carrier amplitude. Two points in connection
with the depth of modulation call for com-
ment. In the first place it
is clear that it is impossible
to modulate~a carrier-wave

to an extent greater

AT AT

(a)
l

_\l_ll_\q e

than 100 per cent. with-
out, distortion. and in
Fig. 2 is shown how 25,
50, and 100 per cent.
X modulation is expressed
' diagrammatically.

N Next, it must be understood that
the depth of modulation for any
radio transmission varies from

'-I-~— ———-

LA e

ﬂ Ranfi,

)

moment to moment even during
a singleitem. Suppose, for example,
a military bahd perforimance is
P being broadecast, and that an
l average modulation of, say, 25
' per cent. is being employed. This

degree of modulation will
n of the programme, but for
l Yariable

particularly soft passages
the percentage modulation

A
\\h' £ c) g '\-U

]
| -
e — 2/poo~ €L

be obtained over the bulk
ﬂm,ohtude

will be less, and for specially
loud passages it will be
considerably more.

/' ’ Possible Overloading

Now for a radio-fre:

Fig. |.—Diagrams illustrating the combination of L.F. and

H.F.

in the transmitting side of radio, but it is
also brought into reception. - The following
explanation is therefore given for those who
are not fully acquainted with the process
of modulation. In the radio sense,
lation ’ is the name given to the process
whereby the audio-frequency currents,
obtaiued from the microphone and its
associated amplifiers, are combined with
radio-frequency oscillations, prior to being
led to the aerial from which their power is
ratliated as o *‘ modulated carrier wave.”
Concurrently with - this, corresponding
modulated high-frequency currents are
produced in the aerial circuit at the receiv-
ing end ; and it is the modulation which is,
so to speak, sorted out by the detector and
passed on to the low-frequency stages, and
speaker, for reproduction as sound.

But while this is a correct .definition: of
the specialised meaning of the word
‘ modulation,” the term is also, and quite
properly. applied to all cases in which
an alternating current impulse is super-
imposed upon another current which may
be either an alternating current of a dif-
ferent frequency, or a direcy current.

. The Scheme Explained

Fig. 1 shows, in the centre diagram, a
conventional andio-frequeney wave, and
above it an unmodulated carrier of constant
amplitude. At (c) is shown the resultant

. wdves lo give a modulated H.F. wave.

* modu-.

quency signal of a given
strength (that is, a carrier
of a given amnplitude) and
for a given degree of
voltage amplification in the
H.F. and detector stages of the aadio
receiver, the audio-frequency signal applied
to the grid of the output valve is propor-
tional to the depth of modulation. If, then,
the percentage mnodulation ranges, asit does,
from a very small value up to 80 per cent. or

I

341

Modulation ?

of the Utmost Importance

more, it is necessary to use an output valve
which will handle, without distortion, grid
voltages corresponding to the strongest
signal, and the fullest modulation likely
to be received.

This indicates that there arc two forms
of valve overloading which must be guarded
against. Overloading due to a carrier of
excessive amplitude, can be avoided by a
volume control acting on the acrial circuit,
or by the use of variable-mu valves whose
signal-handling capacity can be increased
by increasing the grid bias. On the other
hand, overloading of the low-frequency
valves during periods of deep modulation
calls for a conservatively rated amplifier
which, while giving adequate volumne with
signals of average modulation, can also
handle audio-frequency signals of tliree or
four times average amplitude. This ex-
plains why, as has been pointed out many
times before in these pages, a valve having
a maximum output rating much greater
than the normal required output must be
used in the last stage if really good repro-
duction is 1o ‘be obtained.

Whencever we begin to talk about exact
quantities, such as percentages. the question
of measurement arises, and it is reasonable
to ask whether it is possible to make exact
measurements of the depth of modulation.
It is not an impossibility, but an accurate
modulation meter is rathor bevond the
resources of most amateurs, and the
measurement itself involves the usc of a
valve voltmeter as well as other instru-
ments. Moreover, it necessitates various
circuit changes, and certainly cculd not
be ecmployed during the reception of a pro-
gramme in the ordinary way.

It is, however, not only possible, Lut veiy
helpful, to employ a simplified system of
measurement which, while not giving a
definite reading of modulation depth, serves
as a comparative indication, and assists the
listener in operating his'set under optimnum
conditions.

(Continned on sext page.!
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Fig-2.~Curres illustrating the different degrees of modulation.
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Before dealing.with this point, however,
it is necessary to consider other forms
of ‘“ modulation.” A receiving valve, when
no signal is applied to the grid, passes a
steady anode current, the value of which
depends upon the rate at which the elec-
trons are emitted by the filament or cathode,
the voltage applied to the anode, and the
bias voltage, if any, applied to the grid.
When, however, a signal is applied to the
grid, the value of the anode current will
vary in sympathy with the signal varia-
tions, and the anode current may thus
be said to be ‘modulated’ at the fre-
quency of the applied signal. The anode
currents of the H.F. valves will be modu-
lated at radio-frequency, the R.F. modula-
tion being itself modulated at audio-
frequency. The anode currents of low-
frequency valves, will, of course, be modu-
lated at audio-frequency ; and the anode
current of a detector valve will be
modulated mainly at audio-frequency but
with a certain R.F. component. Part of
the R.F. energy component, in this case,
may be returned to the grid circuit by
means of the reaction arrangement, and the
remainder may be—and should be—
filtered out by one mcthod or another in
order to avoid its transference to the low-
frequency stages.

Anode Current Modulation

Copsider, now, the effect of this modu-
lation of the anode current. In the case of
an amplifying valve, the anode current
will swing ahove and below the mean or
average value,. as indicated in Fig. 3.
‘Note, however, that owing to the curvature
at the bottom end of the grid volts/anode
current graph, distortion will occur if the
swing overiaps this region. Similarly,
distortion will occur if the positive swings
overlap the region in which grid current
can flow.

It will thus be seen that any over-
modulation of the anode current produces
distortion, and is, therefore, similar in its
results to over-modulation of the carrier
wave. An effect of this type can be avoided if
care if taken to (1) bias the valve correctly,
that is, to the mid point of the straight
portion of its characteristic ; (2) limit the
grid-input signal to a value (at maximum
modulation), which the valve can handle
without distortion.

Here, then, is one point at which a rudi-
mentary form of modulation meter might be
of service. Such a method is, in fact,
often used by wise listeners. It consists
merely of a milliammeter of suitable range
included in the anode circuit of the output
valve. Its function is two-fold. In the
first place its steady reading when no signal
is being received gives an indication that
the grid-bias is of approximately the correct
value. When a signal is being received,
the instrument should, theoretically, give a
pulsating reading corresponding to the
fluctuations of the anode current., But a
milliammeter of the ordinary type cannot
follow the rapid changes of an audio-
frequency current. What it can do, how-
ever, is to give a general indication of the
state of affairs. Thus, if the kicks are
mainly in an upward direction, so that the
mean value of the anode current appears,
on the whole, to be increased, it shows
that the incoming signal is overlapping the
bottom bend, with resultant distortion.
The remedy is, of course, to decrease the
grid-bias slightly and/or to reduce the
input by means of the volume control.
On the other hand, a general tendency
for the kicks to be downward, or an impres-
sion that the mean-anode current is reduced,
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indicates grid-current distortion. In these
circumstances the grid-bias voltage should
be increased slightly, and if this fails to
produce the desired result, or introduces
bottom-bend distortion, the input should
also be reduced.

The Detector Stage

In the case of a detestor valve, the
modulation of the anode current quite
properly produces just the results we have
to avoid in an amplifier. In a leaky-
grid detector the application of a signal
produces an effective reduction of mean
anode current depending upon the strength
of the incoming radio-frequency signal and
its modulation depth. An anode-bend
detector sustains a net increase in the
anode current when receiving a signal.

Here again, the “effective change of

-anode current depends jointly upon the

strength of the incoming R.F. signal and
upon its depth of modulation, and advant-
age can be taken of these changes to ensure
that the set is operated in the most efficient
manner, With a leaky-grid detector, for
example, in which the anode current is
depressed by a signal, the anode current
will be at minimum when the receiver is
accurately tuned to a station, and will
rise as the set is brought off tune either
above or below the correct tuning point.

If, therefore, a milliammeter of suitable
range is connected in the anode circuit of a
leaky-grid detector, it will indi-
cate when the set is correctly

object of obtaining a further drop in the
reading.
In sets fitted with A.V.C., another version
of this simple modulation meter should be
employed. It will be understood that the
amount of additional bias fed back to the
H.F. sndjor 1.F. stages by the A.V.C.
valve depends upon the strength of the
received carrier: Also that the application
of this controlling bias results in a decreage
in the anode current of the variable-mu
valves. Therefore, a milliammeter in the
anode circuit of one of the H.F. or I¥.
valves will again give the lowest reading
when a signal is accurately tuned in.
Some visual tuning indicatars fitted to
older sets work more orless on the principles
described above. Not all of them, however,
are plain milliammeters. Some are simple
instruments of this type, having a shutter
or reflector device to vary a spot or band
of light or shadow, thus giving the desired
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tuned, because at that moment
the anode current will be de-
pressed to its lowest value. Quite
a cheap instrument will do, and it need
not be very accurate.

Another Case

It should be remarked that a device
of this sort is not very sensitive in the
case of feeble signals, but it is per-
fectly satisfactory when dealing with the
more powerful transmissions. The same
idea is also of great service in adjusting
the trimming of ganged-tuning -circuits.
The method is to tune in to the optimum
point for one station (that is, minimum
reading of the milliammeter in the
detector circuit), and then make any
adjustments to the trimmers with the

-
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Fig. 3.—Showing the effect of modulating the
rectified current in the anode circuit with a grid-
voltage variation,

indication. Others make use of the voltage
drop in some component ineluded in the
anode circuit to modify the glow from a
smallneon discharge tube, and in others the
anode current is passed through one wind-
ing of a special differential transformer,
thus varying the voltage applied to a small
lamp bulb.

G. H. Ellott,

is round. Strangely
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famous and original

‘¢ Chocolate-coloured Coon,” and one of the
outstanding personalities of the British
Music-hall, will make a welcome return to
the microphone in the Forces programme
on July 5th. The famous delineator of coon
studies, whose melodious voice is so well
known to thousands of listeners, will broad-
cast a cavalcade of coon songs, from the
smooth, swinging lilt of ¢ Lily of Laguna”
to the present-day foxtrot rhythm. Even
his yodelling will be in rhythm, not the
waltz time as of old.

Imagined Corners

“ TMAGINED CORNERS,” to be broad-
cast on July 8th, is an amusing parable

play written by Maurice Brown, who is

music adviser to the B.B.C. Feature and -

Drama Department. In fact, *‘ Imagined
Corners *’ might almost be-described as an
experimental play. It is timeless and
dateless, and deals with the story of an old
man who, despite his detractors, sets out
to try and prove his theory that the world

the idea behind the
play is that *it is better to go and try
and find Truth, even if it is not Truth,
than just to accept without question any-
thing you are taught.”’

“J Know What I Like.”

ILFRED PICKLES, the well-known
Northern announcer and radio artist,
will give listeners to the Forces programme
on July 7th his idea of a gramophone
record programme in the series called
“T Kuow What I Like.”” Wilfred’s pro-
gramme is well balanced—neither too high
nor too low-brow—and it represents his
own tastes entirely. While his listeners,
for instance, will hear records of Paul
Robeson singing “ Mah Lindy Lou’’ and
Turner Layton singing  These Foolish
Things,”’ they will also hear a record of the
Sibelius ¢ Valse Triste,”” played by the
Philadelphia Orchestra, conducted by
Leopold Stokowski, and Elizabeth
Schumann singing °‘ Solveig’s Song.”’
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Qutline of Musical History-7

Notes on the Works of Beethoven's Contemporaries
Our Music Critic,c, MAURICE REEVE

By

EETHOVEN had many remarkable
contemporaries who have left their
mark on musical history. Whilst the

Bonn master may be likened to the fountain
whose waters are needed by the parched
soil around it, his colleagues could be com-
pared to the plants who luxuriate and
nourish under its splashes. Chief of these
were Carl Maria von Weber, 1786-1826,
and Franz Schubert, 1797-1829. It will
be at once noticed that both had excep-
tlonally brief lives granted them in which
to complete their work.

Webet’s Operas

Weber was the son of an aristocrat
whose . fortunes had suffered an eclipse.
His life was not unlike that of most young
musicians of that day, and in 1816 he was
appointed chapel master to the King of
Saxony in Dresden. Here he had to wage
a flerce combat against Italian influence,
but it would seem to have proved the
turning point in his career, as it was at
that time he produced his famous operas
* Der Freischiitz,”” ** La Preciosa,”” * Eury-
anthe’’ and * Oberon,”” in that order. He
died soon after producing * Oberon’’ at
Covent Garden.

Weber is called the first romantic com-
poser, though * Don Giovanni’’ is un-
questionably a romantic work; whilst
some of Beethoven’s own movements were
infused with such a wealth of poetic feeling
that they must be considered a leading
ifnspiration of the movement that was on

oot. .

His great contribution to music lies
in having imbued an intensely romantic
spirit into opera, for the first time, by
means of his masterly employment of
German fairy tales and legends for his
libretti, in place of the elaborate fustian
then in use. But one must not forget the
romantic plot of * Leonora,’’ when referring
to any possible antecedents.

Also, the modern overture is credited to
Weber’s ingenuity. He employed the
themes and motifs of the opera as the
subjects with better effect than anyone
previously, and his practice has since been
universally followed.

Mention must be made of his entrancing
* Invitation to the Waltz,”” and some
other notable piano works. .

Schubert

Schubert’s work is not only amongst the
most highly esteemed in the musical
repertory, but it is probably held in greater
affection by the majority of music lovers
than that of any other master. Born in
Vienna, he was the son of a poor school-
master. He became a chorister in the
Imperial Chapel,- and Salieri. gave him
lessons whilst he was an assistant at his
father’s school. Later, and for some years,
he was the tutor to the children of Prince
Esterhazy. His serenely contented nature,
so perfectly reflected in his music, didn’t
seem to wilt under the stress of almost
constant poverty, nor did that distressing
circumstance ever hinder him from pouring
out a eonstant flow of beautiful music.

Schubert is most renowned for his
collection of 650 wonderful songs, songs
such as the world had never seen before,

‘nor since. Entirely to his own original

pattern, he combined a peerless melody
with an accompaniment which consisted
of one rhythmical figure throughout. It
formed an,integral part of the little work
and reflected the mood of the lyric to
perfection. Each song is an art work in
which the components are one as important
as another. Their richness and variety are
astonishing, whilst the fertility of his
inventive genius seems unending.

But his limitations were shown up in
those works written to a bigger pattern and
on a larger scale. He wrote nine sym-
phonies, including the immortal  Un-
finished,”” a host of magnificent chamber
works, piano sonatas, etc. They are all
packed with heavenly melodies, and some
of his astounding enharmonic modulations
have never been equalled. But they suffer
from a looseness of design; he frequently
failed to realise just when the right moment
to stop had arrived. Like some chatter-
boxes, he would continue the conversation
a little too long, giving the movement a
lengthy incoherence and a discoursive
looseness.

How the ‘ Unfinished’’ might have
been completed has long been one of
music’s most puzzling enigmas. Many
people have supplied a third movement,
purporting to be in tune with their idea of
how Schubert would have fashioned it.
But the composer’s idiom and personal
style were o marked that the results have
never achieved complete satisfaction. Had
he completed it himself it is most probable
he would have given it both a minuet and
trio movement as well as a finale; that
18 going by his own precedents.

The divine *‘Wanderer’’ fantasie for
piano must receive special mention even in
the briefest sketch. The modulation to the
second subject—from C major to C sharp
minor—is one of the most astounding
things in all music. Itsextreme length-—for
a work in one movement—might of itself
have made its title very appropriate. In
reality, however, it is derived {from the fact
that the second subject, just referred to,
was used by Schubert as the theme of his
incomparable song ¢ The Wanderer.”’

Liszt gave this great work an orchestral
accompaniment, and thereby created a
dazzling and fascinating addition to the
*“ concerto >’ repertory.

The PRACTICAL WIRELESS

ENCYCLOPAEDIA
By F.J. CAMM 216

(Editor of ** Practical
Wireless ")
Wireless Construction, Terms,
and Definitions explained and il-
lustrated in concise. clear language
Trom all Bocksellers, or by post 8]~ from George
Newnes, Ltd., Tower House, Southampton Street,
Strand, London, W.C.2.

Next week I intend to deal with the
origin and rise of the great romantic move-
ment which so dominated nineteenth-
century music, and which gave the ceu-
tury’s music its greatest names. So I will
conclude this instalment with some brief
notes on some minor though not unimpor-
tant musicians of the Beethoven era.

Rossini

I mention Rossini first, and slightly out
of chronological order because almost all
of his most important work was all done
before Beethoven’s death, and because he
had what to-day we might in retrospect call
the effrontery to crush the great master
from the affections of the fickle Viennese
public. Producing *“ The Barber of Seville,”
* Tancredi,”” and *‘ Semiramide’ there,
they completely swept the board there and
made such “* trifles’’ as the seventh sym-
phony and the *‘ Missa Solemnis’’ seem
passé and old fashioned !

They must be remarkable works even if
only for the fact that they are as fresh and
as entertaining to-day as ever before. But
their superficiality and theatricality—the
curse of so much Italian music—is evident
when seen in comparison with the work of
the German masters.

Rossini is famed for magnificent cres-
cendos, especially as they are often built up
on the most trivial figures, for his skilful
use of the contralto voice for principal
operatic roles ; and for the suitability of his
accompaniments to the action being por-
trayed. His finest wark, * William Tell,”
was produced in 1829, after which he is
supposed to have grown sick of music.
He wrote practically nothing more from then
until his death forty years later!

Hummel

G. N. Hummel, 1778-1837, was a re-
nowned pianist and improvisator, but
except for some charming rondos, his
many compositions are little known to-day.
They are covered with the cobwebs of time.
And in the musical world, cobwebs denote
the reverse of quality, as in the wine cellar.
Hummel knew Beethoven well, who em-
ployed him for copying and arranging.

Cherubini
Cherubini, 1760-1842, left a mark on
operatic  music. Beethoven greatly

admired his work. His chief operas,
“ Lodviska,’’ 1791, “ Les Deux Journées,”’
1800, and ‘‘Medée,” 1797, were important
events. He also wrote a standard work on
fugue and counterpoint.

John Field

John Field, 1782-1837, invented the
Nocturne, which Chopin was shortly to
transform.

Clementi was a renowned teacher and
pedagogue, and his remarkable technical
exercises, notably ‘ Gradus ad Par-
nassum ’’ are still widely used, Beethoven
employed him for the teaching, of his
nephew.
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Alternative Uses for Car Radio

Many Readers are Anxious to Know If and How they can Use their
Car-radio Receivers now that they have Been Removed from the Car.
The Question is Answered here by Frank Preston %

S all readers are no doubt aware,
it became illegal to have any radio
apparatus on a motor vehicle after

June .lst. And it has previously been
pointed out in these pages that the Order
applies to both built-in car-radio instru-
ments and to portable sets which may
have been carried in the car. It applies
also to any aerial fitted to the car, whether
it was of the roof pattern or of any other
kind—fitted under the chassis, for example.

There is no reason to suppose, however,
that suppressors and allied equipment,
which cannot itself be of any use for wireless
reception or transmission, need be removed.
It is therefore unnecessary to remove
resistors and condensers, which will be
useful when car-radio is again permitted,
and which are effective in preventing inter-
ference with short-wave receivers in the
vicinity.

Principles of Operation

It may be assumed that every PracTIiCAL
WireLESS reader who had a radio receiver
on his car (and the Order applies with
squal force if the car is being stored) has
by now removed it completely and dis-
mantled the aerial. The question which is
exercising the minds of many concerns
the possible use of the car receiver in the
home, in an air-raid shelter, or for any
other purpose. There are various methods
of operating the receiver, but few are
convenient or satisfactory.

It will be remembered that in nearly
every case both high tension and low
tension are taken from the car battery.
The valve heaters are fed direct from
the battery, and the H.T. supply is obtained
by means of a vibrator type interrupter ;
this feeds into a step-up transformer,
the output from which is rectified either
by means of a valve or by means of a
vibratory rectifier. It is customary, as
far as British receivers are concerned,
to have two separate models for 6-volt
and 12-volt operation. In the case of
many American receivers there is only one
model for use on either 6-volt or 12-volt
supplies. When a 12-volt battery is used
a fixed resistor is fitted to drop the voltage
to six ;
battery feed wire, and is referred to as a
line resistor. e 4 D
Accumulator For H.T. and L.T.

The above general explanation is given
so that the reader may more readity
understand the possible methods of modify-
ing the receiver for operation away from
the car. Actually, however, it is generally
agreed by designers and car-radio manu-
facturers that the most satisfactory method
of operating” the set is by means of an
accumulator. This should be of the
voltage for which the set was originally
designed, and if a line resistor is used
this should be removed so that power is
not wasted by it.

If the car is laid-up, the obvious method
is to remove the battery from the car
and use it with the set. Not only does that
permit of the set being employed, but it
also enables the battery to be kept in use—
and battery manufacturers never recom-

this resistor is often included in a .

mend that a battery be allowed to lie idle,
for it is almost sure to deteriorate. Where
it is convenient to have the battery charged
at a charging station this can be done in
the ordinary way, taking care that a
freshening charge is given once every
month or so whether the battery is run
down or not. A far better method whén
the house is wired for electricity is to
employ a trickle charger. This is most
satisfactory and economical with A.C.
mains, of course. A charger with an
output of one amp. is sufficient, and it can
be put to good use when the car is again
put into commission.

Cutrent Consumption

Some readers may even consider it
worth while to buy a new battery and
charger to operate the radio, but that will
be a fairly expensive undertaking, especially
if a car-type .battery is used—and this is
best. In choosing a battery it is of use

o
Aertal

Earthing

| Aersas
connector ‘lell'mmal

Battery
lead

A general method of connecting a car-radio receiver when il is
Battery cables can be obtained

used apart from the car.
complete with connectors.”

to know that the average British car-radio
takes between 2 and 3 amps. if of the
12-volt type, and about 5 amps. if it is a
6-volt model.

To connect the battery it will be neces-
sary to join the battery lead attached to
the receiver (this generally includes a fuse)
to one battery terminal, and to make a
good connection between the other battery
terminal and the case of the set. The
latter connection can often be made most
conveniently by fitting a terminal in place
of one of the screws used in fitting the
front or back to the metal container.
An earth lead should also be connected
to the metal case. When using a car
battery it is a good plan Yo buy a couple of
terminal clamps which fit the slightly-
tapered cylindrical lugs. Better still, leads
of any suitable length, fitted with lugs at
one end and connectors at the other, can
be bought ready for use from a motor-
accessory dealer. The question of

battery connector

polarity must be considered if the receiver
was specially designed to operate with
either positive or hegative earth, although
in many instances it is possible to reverse
the polarity without producing any ill
effects.

In any case it will be most convenient

-to follow the polarity used on the car from

which the set was taken. If the positive
terminal was earthed to the chassis, con-
nect this to the case of the receiver; if the
negative-was earthed take a lead from this
to the receiver case. An ordinary outside
aerial may be used, but it will generally be
found better to use a short indoor one, or'a
6ft. length of wire out of doors. By this
means there will be no danger of impairing
selectivity or causing overloading of the
receiver—which is necessarily of a sensitive
type.

:Since remote control is generally pro-
vided, the receiver can well be placed
inside a convenient cabinet and the control
panel brought out at an accessible spot.
Do not * mask *’ the speaker, however, by
enclosing the receiver completely, and aveid

sharp bendsin the remote-

control cables.
Car Battery
A

A Charger for Power

Supply

It can be argued that
the idea of using a special
battery for the car-radio
is clumsy, but there is no
doubt that that arrange-
ment is best, especially
when it is wished to
avoid altering the set—
and alterations to an
instrument of this type
are not advised - unless
they are made by a
trained engineer who is
fully conversant with the
particular type of receiver.
An alternative method
which is sometimes satis-
factory is to operate the
setdirectly from a battery
charger having an out-
put of 3 or 5 amps.
at 12 or 6 volts, but it must be ascertained
that the voltage, on load, does not execeed
6 or 12, and it will be necessary to add a
parallel 1oad resistor or a series resistor fo
that the voltage applied to the set is
exactly 6 or 12, since a 12-volt charger
delivers more than 12 volts. This is not a
very simple matter if instruments are
not available.  Another, difficulty .when
using a charger -in this manner .is that
of preventing background noise caused
by the comparatively*“rough ** or unstcady
output of D.C." The wuse- of a 25.0r 50
mfd. electrolytic smoothing condenser
across the output leads is often
helpful, whilst more complete smoothing
might be obtained by using a very low
resistance choke in. series with.one of the
leads. But as a choke of that kind must be
very massive it caniot be made cheaply !

If the purchase of a charger for this
purpose is contemplated. it would be wise
to have one on trial before finally buying

A
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and to check the voltage with a high-class
meter. There are, of course, many other
uses for the charger, and it can later be
used for the car battery. If the car is still
in use the charger will be a convenience
immediately. It is worth mentioning that
‘a charger can be bought or made which
will provide outputs of 2, 6 or 12 volts.

When the car-radio has a double vibrator,
acting as both interrupter and rectifier,
one of the above methods is practically
essential and the makers of the Philips
* Motoradio ’’ are emphatic in stating that
they do not consider any other arrange-
ment feasible than that of using a battery.
But where a separate rectifying valve is
used it is possible to feed an A.C. mains
supply into this, to provide H.T., and to
use a small transformer to supply A.C. at
a voltage suitable for feeding the valve
heaters. Both Masteradio and Philco are
working- on components and attachments
whereby mains operation will be possible
and reasonably simple. Both, however,
fully appreciate the difficulties and are not
likely to market units for use with their
respective receivers until they are com-
pletely satisfied with the results of their
experiments. Readers of PracricAL
WireLess will be kept informed of any
developments in this direction. It should
be understood, however, that there are
many difficulties to be overcome, and that
the conversion is not one which can readily
be made by the amateur until suitable
units have been produced by manufacturers.

It has been suggested that, by removing
the plug-in vibrator unit it would be
possible to feed mains-voltage A.C. into the
sccondary of the built-in transformer and
to feed low-voltage A.C. to the heater
connections. This appears a very simple
arrangement, but in practice it does not
work out as well as may be thought after
“making a superficial study. One important
reason is that the step-up transformer
built into the receiver, and used to supply
A.C. to the rectifying valve is normally
designed to operate at a frequency of
between 100 and 150 cfs; if a 50 ¢/s
supply is fed into it very scrious over-
heating is almost inevitable. Readers will
remember that the number of turns per
volt used in transformer construction is
inversely proportional to the frequency of
the supply. Thus, if 6 t.p.v. were required
for a 50 c/s supply, 2 t.p.v. would be
sufficient on 150 c/s. This gives a clear
indication of just one of the problems which
confront manufacturers having a well-
equipped research department, and shows
how the amateur would fare in the absence
of such facilities.

A NEW HANDBOOK!

~ THE
SUPERHET
MANUAL
5/-

or 5,6 by post from
GEORGE NEWNES, LTD,,

Tower House, Southampton §t..
Strand, London, W.C.2.
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Radio Training Manual

IR,—I should like to take this oppor-
tunity, now I have had the chance of
studying your Training Manual, of thanking
you for your effort to help us out in these
hard times. I had dropped radio for the
last few years and am now anxious to
revise my knowledge with a view to making
use of it in some branch of the services.
1 had looked through several books during
the past few months, and all failed in some
way or another. When I obtained the
Training Manual I expected this to be on
similar lines, but hoped it would add up to
the material in the other books so as to
give me a complete ‘ course.” 1 found
instead that the Manual is complete in
itself and 1 do not need the other books.
I ean recommend it to any other readers
who are similarly situated and again must
thank you for a splendid effort. —G. BoLToN
(Aldershot).

Peculiar Fault

IR,—1 was interested in the fault de-
scribed by J. Darby in a recent issue
and I experienced a similar fault in a set 1
was once servicing. Although not exactly
the same the tuning eye did not give true
indications and the fault cleared just as in
Mr. Darby’s case. 1 could not find any-
thing wrong and returned the set to the
owner. Five weeks later it came back
with the samme trouble, and in view of the
previous experience I this time took the
trouble of getting a really good ohm-meter.
I went over all connections in the set and
the only fault I could discover was a low-
resistance contact between one socket of
the tuning indicator. This was due to it
being bent. I straightened it and cleaned it
up until the contact was sound, and when
tested the fault had gone. The set has
been in use now for nearly a twelvemonth
without any recurrence of the trouble.—
H. BraprLEY (Eastbourne).

Fleet Short-wave Two

IR,—I have now had ample oppor-
tunity of putting the Fleet S W. Two
through its paces, after overcoming the
initial difficulty which you so kindly
helped me out with. The set is certainly
a worth-while addition to my array of
““hook-ups ”’ and. it puts them all in the
shade. I append a log of the stations which
I really heard during last week. I must say
that all these stations came in easily, clear
and free from interference. and I often
thought that many of the logs you pub-
lished were merely call signs which readers
had just managed to hear through jumbles
of atmospherics and other signals. If they
use scts such as the Fleet I can now well
understand their colossal scores in the
short-wave station game, and I am now
an ardent S.W. fan. I shall now try to
improve on last week’s log and get some
really long-distance stuff, and at a later
date may try an additional L.F. stage to
get good L.S. working on many of these.—
J. Gorpon (Chesterfield).
[The log was very interesting, but was
too long to publish.—ED.}

O‘/ze;z to Discussion

The Bditor does not necessarily agree with the opinions expressed by his
1 letters must be a(col.npanied by.the name and address
of the sender (not necessarily for publication).
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Mystery Station

IR,—I wonder if any reader could tell
me the station I heard recently
broadcasting announcements in French
(which I don’t understand) close to Wayne.
I cannot find a station in my list on this
wavelength, which as near as I could judge
would be about 49 metres. I have heard
the station on several nights, not so loud
as the Wayne station, but generally blotted
out when I try to keep it by one of our
Empire stations.—J. HaLrLorax (Colwyn

y).

{The station was probably Saigon,
French Indo-China, call sign FZR, working
on 49.10 metres (6.11 ke/s).—FED.}

A National Service

IR,—As a reader of PracTicAL WIRELESS
for some time now, I feel that I must
send a letter of congratulation on the
splendid work your journal is doing at a
time like this. To keep on in a time like
we are passing through now is literally a
high form of National Service, to which 1
and other readers are indebted. 1 spend
many spare hours at night in my wireless
room with different wireless receivers,
which I have made up through the guidance
of PracricaL WIRELESs.—RoNaLDp Rosk,
(Quinton, Birmingham).

| Correspondent Wanted

BYRNE, of 10, Turriff Street, Glas-

* gow, C.5, wishes to get into touch

with a reader who has a battery-operated

“Trophy 3,” and who would assist: in
short-wave work.

o Loblems

PROBLEM No. 407

ELVES had built a four-valve sct for
battery operation, incorporating two I1.I.
stages. The sct was unstable and he decided
that he would inake a stage-by-stage test,
which he did, and as a result deeidéd that
decoupling was necessary. He found resist-
ances and condensers of suitable value in his
spares box, and incorporated these. 'There
was hardly any improvement, in spite of the
fact that H.F. instability was responsible for
his trouble. Why: did his components fail to
effect an Improvement ? Three books will be ;
awarded for the first threc corrcet solutions
opened, and each entrant should express his
choice of a book selected from the list pub-
lished on page 340. Entries must be addressed
to The Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower Honse, Southampton
Street, Strand, London, W.C.2. Envelopes
must be marked Problem No. 407 in the top
left-hand corner and must be posted to reach
this oftice not later than the first post on
Monday, July 8th, 1940.

Solution to Problem No. 406
The variable-mu property of a valve cannot be
taken advantage af in a detcctorstage. Varfation of
the bias would affect the rectification properties of
the valve and this accounted for the effects experienced
by Abbott.
No readers suecessfully solved Problem No. 405.
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Converted Switch

‘“ Some time ago you published a wrinkle
in your pages showing how to convert a
simple push-pull on-of! switch into a three-
point component. The idea was to solder a
flexible lead on the tip of the switch and
make this a, third point. Well, I recently
did this to a little device I made up and it
does not work. As a result the battery I
was using was not switched off and it ran
out in a few days. I should like you to see
that wrinkles really work before publishing
them as this sort of thing can be expensive.”’
—M. A. S. (Croydon).

HE idea of converting a switch in the

manner indicated is perfectly practic-
able and does all that is claimed for it.
It must be borne in mind, however, that with
the average type of push-pull switch the
component is mounted on the panel by
means of a one-hole fixing bush. Through
this the plunger of the switch works.
Accordingly, if mounted on a metal panel
the piunger and tip will be “live” to the
panel. Thus, you must take the elementary
precautions to see that any battery supply
across the switch is open-circuited when
the switch is in the off position. Even with
the idea as described this could easily have
been obtained by using one of the other
terminals on the switch for the battery lead
and transferring the lead from the tip to
that terminal.

Fitting Fuses
1 enclose a circuit of a mains set I am

building, and should like to know the best
positions for fuses to afford maximum
protection in this sef. I have many different
types of cartridge fuses rated at .5 and
1 amp. and do, not mind how many I have
to fit so that I shall not run the risk of
expensive component or valve replacements,’’
—B. N. (St. Albans).

ERE is one drawback to fitting fuses

all over a set and that is that should
one of them blow it will take you some
time to find the faulty one, and as this may
take place during an important broadcast
you will waste considerable time and per-
haps miss the item you require simply
because you cannot easily locate the fault.
There are no self-indicating fuses available
which would simplify the identification of
a blown fuse and therefore tests across each
will have to be made. We suggest, there-
fore, that in an A.C. mains receiver such as
that you propose the maximum protection
would be afforded by two fuses—one in
series with the primary of the mains
transformer (1 amp.) and one in series with
the H.T. negative lead (.5 amp.). This
should be as close as possible to the centre
tap of the H.T. winding.

Fitting Pick-up

] have a commercial seven-valve
superhet, but there are no pick-up terminals
on it. As I should like to fit a pick-up, 1
wonder if you can tell me the best position
and simplest way of adding this device.””—
P. T. (Nelson).

. PRACTICAL WIRELESS

letter

WE do not normally advise any modifica-

tion to commercial apparatus. How-
ever, with a normal superhet no drastic
modification is needed. The pick-up leads
are merely connected across the L.F.
volume control. This is generally included
in the double-diode-triode stage, with the
centre arm of the control joined to the grid
of the D.D.T. valve. If such a valve is not
fitted it may be possible to include the
pick-up merely by connecting it to certain
terminals of a plug-in adapter which can be
inserted between one of the L.F. valves and
its valveholder. Probably, therefore, the
most satisfactory plan is to get into touch
with the makers and ascertain their views
on the modification required.

Testing a Transformer

I have an L.F. transformer which had
been taken from a set by a friend because
he said it was faulty. I should like to test

RULES

‘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 construction of receivers
described in gur pages, from articles appearing
in our pages, or oh general wireless matters.
Weregret that we cannot, for obvious reasons—

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

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

(3) Suggest alterations or modifications to
commercial receivers.

4) Answer queries over the telephone.

5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enciosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

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

Straud, London, w..2. The Coupou must be enclosed
with every query.

o

this and should be glad to know the best
way of doing this. I have no test equip-
ment available and must therefore carry out
a kind of ‘ experimental test.’**—S. T. E.
(Bath).

PAIR of ’phones in series with a 1.5

volt battery would be quite satis-
factory for your test. Connect the two (in
series) across primary and secondary in
turn. ~ A click in the phones when the circuit
is made and broken will indicate continuity
and that the windings are unbroken.
Leakage or shorts from primary to secon-
dary may then be checked by connecting
the battery and ’phones between each of
the primary and secondary terminals.
You might also conclude the test by check-
ing for a short-circuit between any of the
windings and the core.

Speaker Repair

‘I have been experiencing some trouble
with my speaker lately and I believe it is
due to some foreign body inside the gap.
I have made an examination as far as
possible, but am not quite certain whether
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it is desirable to take it to pieces or send it
to the makers. Is it possible to damage it
by taking it .down, or will there be any
difficulty in getting it back properly, as I
do not want to have to send it back half
assembled ? *—M. C. T. (Balcombe).
T may be unnecessary to dismantle the
speaker to carry out the desired
cleaning. If you have a vacuum cleaner
with a blowing attachment, we suggest you
try the effect of placing this fairly close to
the gap so as to clear out any dust which
may have accumulated. Then, if it is
possible to get to the gap with a small
artist’s paintbrush, dip this in paraffin and
carefully wipe round the gap to remove any
gritty bodies or metal filings which may
become fixed there. Finally, combine these
two processes, brushing whilst the air jet
1s directed into the gap. This should
effect the desired clearance, but if there is
no improvement we suggest that you let
the makers overhaul the speaker.

Circuit Diagram

“I am working to a cirenit which was
given to me by a friend and was taken from
an American magazine, I believe. It does
not show the usual H.T. negative-earth
line, but at various places in the ecircuit
there are components on one side of which
is the symbol for earth. My friend says
this means that the points indicate connec-
tions to a chassis, but I am not clear about
this and as I thought of using a wooden
chassis I wonder if this is the case and if
it will matter. Your advice would be
appreciated.””—H. T. E. (King’s Lynn).

HE method of indicating earthed points

is quite common in America and also
in some English papers. It does not,
however, necessarily indicate that the
points in question are connected direct to
earth or to a metal chassis. Therefore it
is quite in order for each of the com-
ponients or points in question to be con-
nected together and to earth or for anv
number to be connected together and taken
to the nearest earth point. Generally
speaking, a superhet or modern efficient
circuit will be found more stable and
satisfactory if all the points indicated are
connected direct to the nearest point on the
chassis, using a metal chassis eavthed.

Amateur Call Signs

‘“1 should be glad if you would tell me
what countries have call signs with the
letters KA and PY. Is there any place I
can get a list of all call symbols ? **—L. F.
(Chelmsford).

A is used for amateur calls originating

in the Philippines and PY for those

from Brazil. A full list of Amateur Call
Signs will be found in our publications
* Wireless Transmission for Amateurs,”
“ Encyclopadia’’ and * Short-wave Manual.”

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either because of non-compliance
wil h our rules, or because the point raised is not of
general interest. i

) - »!

H. T.(Bangor). We approve the arrangemect, and
it should function perfectly satisfactorily.

N. R. (Livernool). You will find alt the details in
the book yvou have ordered. Constructional data is
given fully.

sammc ra—- seami)

ram

The coupon on page iii of cover
must be attached to every query

!v-l’.‘).‘
ome e

\
!
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S there are some readers who are just
entering the short-wave field, it
might be explained that dead spots

is the name-given to those portions of the
tuning range over which signals cannot
be received or where signal strength is
‘much lower than at other wavelength
settings. It is not uncommen to find, after
completing a new set, that above and bqlow
certain wavelengths the receiver functions
perfectly well, althongh somewhere between
the two extremes it seems to be lifeless.
Generally, it is found that over a narrow
band the reaction control has little effect ;
even if the detector can be made to oscillate
at all, it is necessary to advance the
reaction control well beyond its normal
position.

The Simplest Remedy

The trouble is most often met when
using a set of the detector-L.F. type,
although it is not always absent even when
an H.F. amplifier is incorporated, or when
the set is of the sauperhet type. In the
simplest type of instrument, the trouble
can often he overcome completely by using
a different aerial—a shorter length of wire
generally produces the desired effect. The
reason for this is that the aerial-earth
circuit tunes to a *‘ natural” freqmency or
wavelength of its own, and conditions may
be such that the tuned circuit acts as a
form of wave-trap. By altering the con-
stants of the circuit the *‘ natural” wave-
length is altered so that it is different from
any of the wavelengths to which the receiver
tunes.

It will be understood from this that an
alteration to the earth lead may have the
same cffect as changing the aerial. If the
lead is more than a few yards in length,
shortening the wire will often provide a
completc remedy. It isalso worth mention-
ing, in passing, that when a long earth le:-zd
must of necessity be employed, the wire
should be insulated, since it forms ~an
important part of the complete aerial-
earth system.

A Variable Series Condenser

A similar effect to that ebtained by
changing the characteristics of the gleriaf
or eartlh can be obtained by including a
condenser in series with the aerial lead-in,
and if a vaviable condenser is used the
“ patural ® frequency can be adjusted
between fairly wide limits. This means
that if a dead spot is reached during the
tuning process, its effect ean be eliminated
by altcring the capacity of the condenser.
A pre-set condenser can be used, as it ig
in a broadeast receiver for .tho purpose of
improving selectivity, but it is far better
to use a fully variable type condenser of the
air-dielectric type and with a maximum
capacity of about .0001 mfd. for wavelengths
down to about 20 metres, or of half this
capacity for still lower wavelengths. The
condenser should be mounted on the panel
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and the fixed vanes should be connected to
the aerial terminal. The condenser is
sometimes rather more useful screened,

but in most cases screening has the effect |

of reducing sensitivity by increasing the
fixed aerial-to-earth capacity.

The same effect as that obtained by using
the condenser can be obtained by using a
separate and untuned aerial coil variably
coupled to the grid coil; a dead spot
can then nearly always be eliminated by
altering the position of the aerial winding.
This method is not normally very con-
venient, however, for it is not an easy
matter to mount a moving coil so that it
can be moved smoothly by means of a
control on the front of the set.

The Reaction Circuit

In very many cases, dead spots are due
to the fact that the proportionate numbers
of turns on the tuned (grid) winding and
on the reaction coils are unsuitable. Some
designers of coils use a greater number of
turns on the reaction winding that on the
grid winding, with the result that the
reaction circuit is often inclined to ‘* take
charge ™ of the tuning ; the usual result is
that reaction adjustments affect the tuning
and that dead spots are introduced. Be-
cause of this it is always “‘safer,”” and
generally better, to have a coil whose
reaction winding has about three-quarters
of the number of turns used in the grid
cirenit. It should be remembered, however,
that this makes it necessary to have a
reaction condenser of comparatively high
capacity. Thus, where a .00016 mfd.
condenser is used for tuning, a .0002 mfd.
component may be required for reaction.

Whilst referring to the reaction circuit,
which is really a portion of the complete
anode circuit of the detector valve, it is
worth mentioning that the high-frequency
choke can have a pronounced effect on the
presence or otherwise of dead spots, for if
this ecomponent is of too low an inductive
value, or if the self capacity is comparatively
high, it might be so ineffective at certain
frequencies that it does not act as a
“‘stopper”” as it should, but permits the
passage of H.F. currents into the high-
tension circuit. Trouble need never exist
in this respect if constructors make use of
the correct type of choke recommended for
any particular purpose by the makers of
reputable components.

Look to the Grid Condenser

It is often overlooked that the grid
condenser and leak may be the cause of
dead spots if they ave of unsuitable value.
In nearly every case it will be found that a
.0001 mfd. condenser and 3 to 5 megohm
leak are perfectly satisfactory, but if
trouble persists after checking the other
parts of the set, it is worth while to try a
pre-set condenser of about .00015 mfd.
maximum eapacity, and to experiment
with various settings of this.

347

—ELECTRADIX=—

ELFCTRIC MOTOR PUMPS. A.C. or DC., from 12
volts to 250 volts, 100 gals. per hour to 61t., 72/8. Fitted
in tin, double-hinged container, 77/6. No. 2 R, 200
wallons per hour to 20 ft., £6 17s. 6d. J. & B., 1,000 gals.,
centrifugal, pump only, £8 10s.

PUMP FLOAT SWITCH, 45/-. Dble, Pole, 55/-, Foot
Valves #n.. 2/8. Welded Steel 1 pint H.P. Containers
or Surge Pots,. 2/6. -

ELECTRIC ATR COMPRESSORS for Spray Painting
and Tyre pumping, coupled to motor, £5 158. and £7 10s.,
A.C.or D.C. Foot operated Paint Spray Sets with Gun,

426,

A.€C. MAINS LESDIX TUN-
GAR CHARGERS. Two modals,
No. 1 for 70 volts 6 amps. with
meters and' controls, ete., 100
cellsa day, £7/17/6. No,2 Tungar
for two 8 amps. circuits with
meters and variable volt con-
trols, 70' volts, 10 amps., for
200 cells, bargein, £12/15.

A.C./D.C. DAVENSET, Type G.C., Garage Wall
rger, 3 circnits. output D.C. 25 volts 6 amps.
pendent circuits, capacity 40 radio cells, £7/10.

{'!I,IIOIJPS Model 1087, Steel case, for 24 volts 10 amps.,
710.

Inde-

DAVENSET A.8.C.4. 4-circuit charger for up to 80
cells. List. Price £32. Four secs of Auto-charge regu-
lators, of ¢ amp., 1 amp., 2 amps., and 2 amps. or three
of 1 amp.. 2 amps..and 2 amps.. or one of 50 volts 6 amps.
Fine steel clad set complete, £14/10.

METAL RECTIFIERS for charging on A.C. Malfms,

The NITNDAY will keep your battery fit without
attention,

Model N/AZ}, charge 2. volts, } amp.. 19/6.

WQI NiAB81, Trickle Charger, charge 6 volts, | amp.,
718

Model N/B@/1, Car Charger. charge 6 volts 1 amp.,, 24/-.

g;%l'el N/B@/14, Car Charger. charge 6 volts 1§ amps..

Model N/C6/2, Car Charger, charge 8 volts 2 amps., 37/-.
Model)' ¥N/D12/1, H.M. Car Charger. To charge 12 volts
1 amp., 38i-.

LARGE WESFINGHOUSE RECTIFIERS for Special
jobs, No. 1 250 watts in Steel cabinct. 24in. x 24im.,
200/250 volts A.C. t0:32 amps 8 volts D.C., £8'10.

No. 2. Larger size. 200 watts, In Steel cabinet. 48in, x
24in., 2007250 volts A.C. to 35 amps. 23 volt, D.C. £1410.

ROTARY CONVERTERS, all sizes, large and small,
single phase and 3-phase. Special Cryplo- Constant
Potential Charger, coupled to S.P. motor with D.C.
output of 8 volts 50 amps. and 100 volts 1 amp. Fine
set, worth £50, with switchboard, sale £30.

g POWER ALTERNA-
, TORS, HF,, 500 cy

RADIO ROTARY CON-
VERTERS. For D.C. majns
to 280 v. A.C. output. In
silence cabinet, with filter.
All sizes in stock from 15
watts upwards, 30, 50,
100, 200, 400 and
watts; 1 kw,, 1} kw.,
- ete. Also 50-watt size
12 volts and 50 volts
inYﬂt. T.V.T. Sets 6
. volts to A.C,. 25/
SERVICE EQUIPMENT AND GEAR.
Keys, Buzzers, Sounders, ‘Phones, Inkers, Aldis Lamps.
Helios, Rangefinders, etc.

a Lamp Signal traln{nlz is very

importan
FIELD SIGNAL LAMPS,
ALDIS TRIGGER TYPFE. £310.
TELESCOPES, Navy .Telescopes. small
gun type, 25/~
MAGNETIC liin. COMPASS with Plain
Scale. Bevel glass. brass body, fd.
Pocket Field Compass, 10/-. Binnacle
Boat Cpmpass. 45/-.

3/6 MILLIAMMETERS. Polarized
Ferrant! without calibration for
tuning or galvo for testing. Back
of panel type, as illus, 8 m.a. full
scale, Plain scale and. lin. meedle
with mica panel, Can be used as
voltmeter with extra resistance,
Great baigain at 3/8, post free.

PHOTO CELLS. R.C.A, Caesium

Vacnum, £5 list, for 25/~ Electro-
= Photonie photo-cells.

generate
E.M.F._under light. }iin. by 2in.,

22/6. Disc Selentum €ells, light
to dark Yesistance ratio mounted
in case, 10/8. CATHODE TUBE.
New. 8in. screen, Ediswan, £3'10.
ELECTRIC GOVERNORS, cen-
trifugal control, 1,500 r.p.m., con-
tacts, hrushes, slip rings for auto.
speed regulation, 7/6.
CLEARANCE Speakers, mov. coil,
mains, cona damaged, 2.6. With
speech transformer. 3/6
Postage cn cither 1]-.

5/~ EMERGENCY PARCELS of useful

experimental electrical ard radio repair A
material and apparatus. 7 Ibs. for 5/- ¥
Post free. .
Stamped addressed envelope must be enclosed
for our New 1940 Bargain List ** N.* or reply re

to all enquiries.

ELECTRADIX RADIOS

218 Upper Thames Street, London, E.C.4
—_— Telephone: Central 46]] e mm——
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ELECTRONIC BREVITIES

P.E. Cell Screening
HE efficient performance of a photo-
electric cell, no matter for what
purpose it is employed, is dependent on a
number of important factors. Naturally,
the maker’s recommendations as to differ-
ence of potential between cathode and
anode should be adhered to rigidly, for the
figure furnished has been determined after
a good deal of experiment and, furthermore,
any excessive divergence may result in
damage to the cell itself. While in the
early days of gas-filled cells it was quite a
common practice to ‘‘flash” them by
bringing a bright light in the immediate
vicinity (often a match was struck outside
the glass envelope), this method of ascer-
taining whether the cells are still operating
satisfactorily is now deprecated owing to
the enormous improvements in sensitivity.
For certain work it has been found abso-
lutely essential to provide a metallic screen
to the cell and its associated leads, and yet
in no way interfere with its light reactive
response. Obviously, the best way to meet
this requirement is to use some form of
fairly wide-mesh gauze or netting. In
certain studio equipment for some early
spotlight television scanning, to prevent
any cut-off of the reflected light from the
subject being televised, chicken-run netting
was used to cover the front sections of each
cell mounted in a cylindrical casing. In
addition, fine-mesh gauze surrounded the
leads passing from the cell terminals to the
amplifier held on brackets in a metal
box above the cells. The scheme, while
presenting a rough and ready appearance,
proved to be most effective, and satis-
factorily neutralised the effects of any
stray fields so that complete stability was
ensured.

Electronic Instruments
SHORT time ago a very interesting
dissertation was given on the historical
development and the present engineering
problems involved in musical instruments
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which depended for their operation on
electronic circuits. Ever since the Duddill
singing arc first made its appearance many
years ago, inventors have been inspired to
design electronic musical instruments which
did not depend on ‘‘ stroking ’’ or striking
wires of different lengths or the application
of wind to pipes of different lengths, but
instead made use of the oscillatory pro-
perties of electrical cireuits which could be
made to resonate at controllable fre-
quencies within the acoustical range.
While it is agreed that to date electronic
instruments, especially the ambitious
organs, are still in their infancy when
compared with the traditional forms of
musical instruments, a -stage has been
reached when developments should be of
a very rapid character. In one case a
cathode-ray method of waveform genera-
tion has been proposed and, although at
first sight this may appear complicated, it
has the attraction of avoiding moving
parts in just the same way as it revolu-
tionised both television transmitters and
receivers. One of the most promising
possibilities of the electronic scheme is the
greatly increased scope which is offered to
musicians in modes of expression. Com-
posers are always anxious to express new
ideas, but when using the standard musical
instruments there is a limitation to the
chromatic scale and tone colours which,
have remained approximately the same
over a period of years. In the case of the
electronic organ with its very full scope
there is no reason why new tone colours
and effects should not be expressed, and a
minor revolution occur in the musical
world.

A New Book

NEWNES SHORT-WAVE MANUAL

A Complete Treatise on the Design, Comstruc-
tion and Operation of all Short-wave Equipment.
Price 5/- or 5/4 by post

from_George Newnes, Ltd.. Tower House,
Southampton Stireet, Strand. W.C.2.

LATEST PATENT NEWS

Group Abridgments can be obtained from tbe Patent Office, 25, Southampton Buildings, London,
d on payment of a subscription of 5s. per Group Volume or in
ound volumes price 2s. each.

W.C.2, citber sbeet by sbeet as issue

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by per-
mission of the Controller or H.M. Stationery
Office. The) Official Journal of Patents can
be obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price 1s.
weekly (annual subscription, £2 10s.).

Latest Patent Applications.

10106.—Philco Radio and Television
Corporation.—Rotary indicating de-
vice. June 10th.

10125.—Seophony, Ltd., and Okolic-
sanyi, F.— Television systems.
June 10th.

9973.—Standard Telephones and Cables,
Ltd.—Ultra-short wave radio sys-
tems. June 7th.

9974.—Standard Telephones and Cables,
Ltd.—Directional antenna systems.
June 7th.

10028.—White, E. L. C., and Ball,
E. W.—Tuned amplifier circuit
arrangements. June 8th.

-

Specifications Published.
521941.—Thornton, A. A. (Philco Radio
and Television Corporation).—Con-
trol circuits for gas triodes.
521942.—Thornton, A. A. (Philco Radio
and Television Corporation).—
Methods and means for rapid heat-
ing of elcctron discharge tube
filaments.

521931.—Radiowerk E. Schrack Akt..
Ges.—Chassis for a radio-receiver
or the like.

521983.—M.O Valve Co., Ltd., and Cos-
grove, C. W.—Tuning-indicators in
radio receiving-sets.

521984.—General Electric Co., Ltd,,
and Edwards, G. W.—Apparatus for
receiving television.

521992.—Marconi’s Wireless Telegraph
., Ltd.—Television transmitter
cathode-ray tubes.

Printed copies of the full Published
Specifications may be oblained from
the Patent Office, 25, Southampion Build-
ings, London, W.C.2, at the uniform
price of 1s. each.

& |

Classified Advertisements

ADVERTISEMENTS are accepted for these columus
at the rate of 2d. per word (minimum charge 2/-
each paragraph). Series discounts of 5 per cent. for 13,
10 per cent. for 26 and 15 per cent. for 52 insertious
are allowed. All ndvertisements must be prepaid.
EACH paragraph will commence with the first word
rinted In bold face capitals. Additional words in
1d face capitals are charged at 4d. per word.
ALL communications should be addressed to the
Advertisement Manager, * Practical Wireless,”" 'lower
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 cbassis,
ete., apd say what kind of cabivet required. S8tamp
M, CPSTI AND, G0, LT

N o D., 289, Edgware Roa
W.2. Tel.: Pad. 5801, i . .

LITERATURE

NEW Edition. American Amatenr Relay Leacue
Handbook. 500 pages of up-to-the-minute technical
information, 7/-, post 6d. 1940 Jones Handbook ;
nﬁproxnmat,ely 700 pages dealing with every aspect of
Short-wave Radlo, 8/6, post 86d.—Webb's Radlo, 14,
Soho Street, London, W.1. 'Phone : Gerrard 2089.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make. 24-hour service, moderate prices.—Siaclair

| ARMSTRONG Co.

Speakers, Pultesey Terrace, Copenhagen Street, -
Loudon,’N.]. .
REPAIRS to moving coil speakers.  Conesfcolls

fitted or rewound. Fields altered or wound. Prices
quoted, including eliminatora. Plck-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranfeed
satisfaction. Prompt service.

L.8. Repair Service, 5, Batham Grove, London, 8. W.12,
Battersea 1321.

MISCELLANEOUS

STAMPS.—50 Greece 1/- ; 50 Turkey 1/3.—Han'0\'vven,
224, King Street, Norwich.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radlo 'l‘elemuYh
Apparatug, designed and manufactured by T. .
McElroy, Worid's Champion Telegraphist. Sole dis-
tributors : Webb's Radio, 14, Soho Street, Loudou,
W.1. 'Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Courses. ** Book of Facts * Free.—
(\,“:'uédler System Co. (L.O.), 121, Kingsway, London,
.C.2. .

NEW CHASSIS

recommending  the following

economically priced Radlo Chassts for gopd quality &
reprodnetion.

ARMSTRONG Model AW38.-—8-valve all-wave
Radio-gram chassis, Incorporating the lutest cireiit,
inc¢luding 6 watts push-pull outyut. Price £3/8/0 4-
59, war increase.

Armstrong Co. have many other models of equal
interest, please write for catnlogue, 6d. Post Free.
Armstrong Manufacturing Co., Warlters Rd., Holloway,
Loadon, N.5.

NEW LOUDSPEAKERS

| 3,000 Spenkers, PM. and energised din. to 14in. in-

ciuding  several Epoch 18&8in.—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, Loundon, N.l.
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RADIO MAP AND GLOBE PREM'ER RAD'O RECEIVERS AND COMPONENTS

WEB®'S Radlo Map of the World enables you to PREMIER SHORT-WAVE BATTERY-OPERATED ”tﬁll"x?‘!]‘LL‘-—jAll goods previously advertised are
locate any etation heard. Size 40 by.30” 2 colour heavy KITS for OVERSEAS NEWS o able ; ‘Beﬂd now for latest g'ice lst, free,—
AryPaper 46, post 6d. Limited supply on Linen, 10/6, Incorporating the Premicr 3-Band S.W. Coil. 11-86 auxhall Utilities, 1634, Strand, W.C.2
polst ¢d. l\\'EHB'S Radio (ilohe—snperlli: ) DA AT Me‘t':'cs"\\'nhunb coil enanging. Each Kmsn preve
colour model. Radlo prefixcs, zoneg, eto. Heavy oxy- with all components, diagrams, and 2-volt valves. DENCO * Pocket Two ™ midget dry battery recciver.
dised mount. Post Paid. 27/6.—W ebb’s Radlo, 14, 3.Band S.W. 1-Valva Kit, 14/2. 3-Band S.W. 2- £2/15/0. Ideal for present congditioni. Send ¥0r detalls
Bolio Street, London, W.1. ‘Phone: Gerrard 2080, valve Kit, 22/8. —-(V.‘\rwick Road, Clacton, Esscx. >

DE LUXE S.W. KITS
3 Compiete to the last detail, including all Valves RADIO CLEARANCE, LTD. Sce previous issues for
READERS’ BARGAINS and coils, wiring diagrams and \ueid instructions full lit of hargains. : d
for building and working. Each Kit s supplied RADIO CLEARANCE, LTD., €3, High Helbern,
WANTED, S-valve A/C receiver, any make, Pay £1 with a steel Chassis and Panel und uscs plug-in London, W.C.1. Helborn 4361.
deposit, 5/- weekly. D. Sinclalr, 16, Hillside, Oswestry, Colls to tune from 13 to 170 metres. "
Shroprhire. 1 Valve Short-Wave Receiver or Adaptor Kit 20/- R Tari crl 6.+ itve ACL Saiit ) ilabl
W H 2 nly 5-valve A.C. Sparton sets still available,
1 Yalve Short-Wave Superhet Converter Kit 23/ £4 5/-, carriage paid ; sce previous issues for technical
RECEIVERS AND GCOMPONENTS 1 Valve Short-Wave A.C. Superhiet Gonverter details.—London Central Radio, 23, Lisle Strect,
Kit .. - . .- 283 London, W.C.2. Gerrard 2049,

A . T 103010 modd) 2 Vatve Short-Wave Receiver Kt .. .. 29/~
argains, Brand new modély, ~ ¥ n
well-known best makes, innkers’ sealed cartons, with 2 Valv.Ksi;wrt et S.creen i ‘“d. P.M?fm 68/- TUITION

— i g - = -
gnarantees, at jezs 30%-40% below llsted prices ; also 4 VALVE S.W. REGEIVER KIT for A.C. mains,

Miclgets, portables. Send 2)d. stamp for lists.—
Radlo Namuains, Bept. P.\\'..§261-3. Teitiold Rond, | | £8/10/-, complete with valves, coils and circuits.

Agton, Birmingham., Special Offer of Record Auto-Changer Unmits for YOUNG MEN (15-20 years) urgently needed to train
A.C. Mains by famous manufacturer. Play 8 as Radlo Officers for the Merchant Navy; military
records. Latest type Magnetic Pick-up, Auto- exemption obtamable: short tralning period; low

COULPHONE Radie, 22, Grimshaw Lane, Ormskirk. stop. Start and Rejector. Limited number only at fees ; boarders aecepted, Write or call for full par-
All goodr previously advertised still available. Speeial £4/19/6. Carriage Paid. ticulars. Wireless Cotlege, Calmere, Southampton,

offer. Coamocord Series 1JI.  Crystal pick-ups, 18/6. SPECIAL OFFER. ROTHERMEL PIEZO | | O Wircless College. Colwyn Bay.
Stamp for lists. BRUSH CRYSTAL PICK-UPS, New .Junior
P.U. with arm, 19/6, Standard 8.8 Mode] with

R = arm, 29/6. P.U. head only, De Luxe dodel, 19/6. BOOKS

ERN Radio’s Bargains. ROLA MOVING COIL SPEAKERS, complete with
ALL Guarantced, Postage Extra, Transformers, Glin. P.M. 12/6. Sin. P.M. 16/6. A
§/- Parcel of useful Components, comprising Con- 10in. P.M. 22/6. G12 V'.M..66/-. YOU need this war atlas when you read the newspapers
densers, Resistances, Volume Coutrols, Wire, Cireuits, | § MA)NS TRANSFORME RS, Manufacturers’ surplus. | | 0F listen to the wircless bulletins. ** Newiies Gompro-
ete. Value 25/~ 5)- per parcel. 1) BEa® el wl, Gl antued hensive War Atlas’ will make the -progress of the
15/-  Service Mapn’s Gomponent Kit. Eleetrolytic " - . | contlict understandable in all its aspects. 8 pages of
Condensers, Volume Contrels, Itesistances, Tubular, '{‘,’"" 110 v. and 220 v. A.C. Output 325-326 v,, war maps, including the Scandjnavian countries,
Mica, Paper Condensers, Valve Holders, cte. 120 1|-0 ma. 6.3 v., 2-3 amps., 5 v. 2 amps, CT, Western Front, Balkans, and all éountries whoee .
articles contained in strong carrying case, 9% x 7° X 7°, /6 each. Input 239 v. AC. OOMP"( 325-325 v., frontiers adjoin or are near those of the belligerents.
15/- the Kit. 75 m.a., 5 v, 2 amps,, 6.3 v. 2-3 amps. C.T., 6/6 With war strengths of the Armics, Navies, and Air
21/- Small Trader's Parcel of Components, 150 ‘,’“"h- Input 100-250 v., 300-300 v. (0 m.a. 4 v. Forces of the Nations.—Of all newsagents and baok-
Articics - comprising  all types Condensers, Valve 5a. CT,, . 1 a., 6/11. Output 325-325 v. 180 sellers, 1s. 6d. net, or by post 1s, 9d: from the Book
Holders, Resistances, Chokes, Coils, Wire, cte. Value ma., 5 v. 2-3 amps., 6.3 v. 2-4 amps., 12/6. Publisher,. George Newnes, Ltd., .Tower Houre,
85f-: 21/ the parcel. PREMIER BATTERY CHARGERS for A.C Southampton Street, Strant, London, W.C.2. i
§/- 100 Wire-end Resistances, assorted capacitics. Mains. \Vest,lnghouse Rectification compiete and
4 and 1 watt, 5/- per 100. ready for use. ‘Lo charge 2 volts at § amp., 11/9;

“ORMOND Loud-speaker Unita, 26, Crystal Sets, | § 0 volts at 4 amp., 19/-; C volts at 1 amp., 22/6; § | «Now what to do ber : =

5/6; Westectors Type W2, 2/6; Crystal Detacmrs: 12 volts at 1 amp., 24/8; 6 volts at 2 amps,, 38/6. e t,he“ne':v l?gok?“bl?‘il?srf,:ll:icl-%(;c’i“;fec]gmlcs%ho:l[&x;rn

%-r;m(;;;;])‘f)s::sls, SGS;' ’;\(Ilur[conl V‘.Z«llt\{alves. od. * P.B?.“ URREPLAGEMIENST vVI:.I\.’\IEES FOR ALIb S;‘TS :ll)nd your knowledge may be the means of saving a life
[ el or nse with any receiver, 5/-; OPA MAIN A S. 4 v, AC 3 eals in sim A i < i jes

Telsen W349 Irou-core Midget D.R. Cofls 5/6; Mors : e T s R € e

E

AC/H.L, A.CJ/L, AL./5.G., AC./V.-MS.G d their tri b i
‘Tnpping Keys, 3/-; Buzzers, 1/6. 2 _/ 3 , /8.G., / , and their treatment, war-gases, shock, and the minor

A

(¥

8

) P, AC/V.HP. (5-pin), all 5/3 each. ailments of cveryday life. Clear] 1 —
2/- 'Tool or Ins unu;nt. -C’grrylpg Cascs, ex Govern- .P:', A.C./V.H.P. (T-pin), '7/6. A.C./Pens- | | Of all booksellers, 1s, {}d, net, or by.yp{)st,nlhs,.s(sr('l‘.tﬁ'{x]-bm
ment 8tock. Wood 9° x 77 x 77, 2/-. g;; A.C./P.X.4, 7/3 ; Oct. Freq. Changers, the Book Publisher, George Newnes, Ltd., Tower
SOUTHERN Radio, 46, Lisle Street, London, W.C, ouble .Diode Triodes, 7/6; 350 v. F.W. House, Southampton Strect, Strand, London, W.C.2.

Gerrard 0653, Rect.,5/6 ; 500 v. F.W. Rect,, 66 'blti v..2 amps.

Gen.HPurpose 'I‘r:)odesi slgl ;d H_.'F. dens gn'd \Flar.-
Mu H.F. Pen., Double Diode Triodes, Oct. Frsq.
WE SUPPLY LATEST MODELS OF Changers, 8/6 cach. Full and Half-Wave Rectifiers,

 ARMSTRONG :’:f:ghhleu GRADE U.5.A. VALVES, all types

QUALITY CHASSIS ON in stock. Standard tubes 5/6 each. Octal Base

EASY TERMS || ecvien sonavovs
WRITE FOR FULL DESCRIPTIVE LI hm s el Slmrﬁ’n‘% lfonl}easm lﬂ"-bmFs The CLIX ¥, ']
” % IST & construction, wit rolitul insulation. 15 mmf, range o
TERMS. PROMPT DELIVERY, CARR. PAID, 1/9; 25 mmf., 1/10; 40 mmf,, 2/-; 100 mmf., Radio plugs is gom-

LONDON RADIO. SUPPLY CO., 2/3; 160 mmf.; 2/T; 250 mmf., 211,
‘ WINDEN,” ARDINGLY RD.,BALCOMBE, PREMIER SHORT-WAVE COILS, 4- and G-pin
SUSSEX (Evacuation Address). types, 13-26, 22-47, 41-49, 78-170 metres, 2/- cach,
with circult. Special set of S.W. Coils, 14-150
—t - metres, 4/9 sct, with circuit. Premier 3-band
8. W. coil, 11-25, 10-43, 38-86 metres. Suitable

FREE ADVICE BUREAU any circuit, 2/11. 4- or 6-pin formers, 1/2.

PREMIER Morse Practicec Key on Bakelite Base .
COUPON and Brass Movement 3/3. 3
GENERAL PURPOSE Morse Key, 5/10. 1

This coupen is avallable until July 13th 1940, HEAVY DUTY TX Key on Cast Basc, 19/-. e P’
and must accompany all Queries and Hints- BATTERY AMPLIFIERS. Class B output com- British  Mechanical Productions Ltd.,
- 3 - plete with valves. 2 watts, 48/-; 4 watts, £3/13/6. 1, Church Road, Leatherhead, Surre
PRACTICAL WIRELESS, 6/7/1:40. CARDBOARD ELECTROLYTICS, B0Ov. working, ‘ y
£ sl 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. 6O v., 2/-.
UTILITY Micro Cursor Dials. Direet and 100; 1
Ratios, 4/3. 3-wave Full Vision Dial, 6/9.
Turn Your Sur P lus LISSEN Dual Range Sercened Coils, medium and
) B gm¥ wa{)\'es, :(/19 each, e Under 5/.
rders 5/- and over sent Post Free. Under 5/-
Components ’nto CaSh please m{d 6d. postage. All enquirfes must be

accompanied by 2}d. stamp.

prehensive to the
last degree and
covers every con-
ceivable purpose.

1)

RIN
NITIES

This unique Handbook
shows the casy way to

Those components for which

you have no further use can be fgeate . i, BICHEY
urned into cas rough the ; AMIEE AMTAES
t d int h through th YOU MUST HAVE A

classified columns of *‘Practical PREMIER 1940 CATALOGUE - DR TR
r Wireless.” Readers’ adver- 111 PAGES . . . PRICE 6d. plus postage, 21d. Thes#~" anallfications WE
t'vsemelnts are ;n;zrted at the GET YOUR COPY TO-DAY! \ffm“,,%’,‘%“.‘f“’”ﬁf%ﬂg ;?f,,s::,l

specia rate o . per word - &) over 150 Diploma Courses in
(minimum charge 1/-). ALL POST ORDERS TO : Jubiles Works, 167, B L iiaic b et ’”’.:"--,E"g;%’;’g‘:é;’;:
Tower Claplon Road, Lonc 15 ip, Tracing, Inspecticn, Buildi osernm -
Send youf advertisement with P.O. 10 ey Kcd, L.ondon' s g Al e 5 iRt ploymenk.tl::a.cm\;rne for this cnlightening Ham{booel‘rnto-d:;.
Advertisement Manager,  Practical CALLERS YO : Jubilea Works or our NEW FREE and post free.  Men with radio kncwledge

Wirel " T H 2er, S, PHREMISES, 169, FLEET STREEY, E.C4. can oblain attractive pasts in the Services.
ireless,” . Tower House, Southampton Central 2833 | | 4 BRITISH INSTITUTE OF ENGINEERING. TECHNOLOGY,

409, Shakespeare 1louse,
17, 18, 19. Stratford Pilace, L.ondon, W.1

Street, London, W.C.2, \or 50, High Sireet, Clapham, $.W.4. Macaulay 2381‘
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‘ PRACTICAL WIRELESS *’

RAILWAYS

(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 mode! railway experts, and

his book deals with scales and dimensions, electric

tracticn motors, reversing gear, modelling proto-

types, motor inechanisms, carriages, waggons, third

B rail and two-rail systems, etc. It contains |26 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 jllustrated 5/- book is offered only to
readers of PRACTICAL WIRELESS at the

special price of 2,6
(Plus sixpence only for packing and postage)

POST THIS ORDER FORM WITHOUT DELAY!

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

Please send me INDOOR MODEL RAILWAYS at the special price of
2/6 plus 6d. for postage and packing.

| enclose P.O. value 3s. No..........c..iooiiiiiien s
NAME! & o2 S WS Ty A mnf e 10 s = o o e WLATLR

ADDRESS........ A e A A e e A e L

George Newnes, Lid.

o = o~ | Published every Wednesday by GEORGE NEWNES. LIMITED Tower House, Southampton Street. Strand. London. W.C.2, and Printed in Eng!
f : 5 d 3 . W.C.2, n land
RADIO 1 3 gs(')%‘}%!ﬂ NEWNES & PEARSON PRINTING CO.. LTD., Exmoor Street. London. W.10. Sole Agents for Australia and New Zealand : GORDON &
TRAINING CH, L’I'D._ South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rates including postage : Inland 23s. 10d. per annum, 11s. 11d. for six

MANUAL P.W months ; Abroad 21s. 8d. per annum, 10s. 10d. for six manths. Registered at the Genegal Post Office for the Canadian Magazine Post.

— S&I‘égga?lgse Opll:blsl‘s%élr':s %gls{) gsingrgeYi-g'{his p(la(ximl(]iilca& lstsold Elllxb_ieqt Lgithe fo(lilo;ngng cnndfgli'ong. namelty. that 1{%151}1&11 not. without the written

i : i tent. resold, hired out or otherwise disposed of by way of Trade except at the retail price of 4d. ; and
it shall not be lent, resold. hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way oF Trade ; or aﬂixedpt.o or as part of?:s'r'
publication or advertising, literary or pictorial matter whatsoever.
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