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FACTS YOU
SHOULD KNO
ABOUT THE MAZDA
2-VOLT RANGE

In this exceptionally efficient range of 2-volt valves will be
found types fo suit all baifery operated sefs.

September 24th, 1932 PRACTICAL WIRELESS - - B 1

THE HL2, an oufs!andmg example of Mazda sensitiviy, is an excellent

cumulahve grid defedor Amp. Factor: 31 Imped: 20,000 ohms.

THE $215 VM, is a new variable- -mu screened giid valve of extreme

sensitivity and low inter-elecirode’ capacity.

THE PEN 220 and PEN 220A sre two economical pentodes, which

will give emple volume with a very low ‘signal input.

THE P220 and P220A will operate balanced armature and movmg colf
- speakers respectively at fu” \ofume wrfh exlrcmefy econcmlcal ancde

consumptions.

FuII details of these and other useful
Mazda 2-volt types will be found in the (-
Mazda Catalogue, sent FREE on request.

Mazda Valves are fitted by all Ieaﬂlng res
ceiver manufacturers. All good radio
dealers stock them. :

LOOK FOR “EDDY” IN
YOUR DEALER'S WINDOW

BRETISMH

VALVES
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MAINS RADIOC
FOR EVERY TYPE

Cheaper & better

than batteries!

£ ATLAS " Mains Un.its bring a new. realm of better

radio to the battery set owners who are blessed with -

Abolishing the distortion of exhausted
batteries. Ending the ‘expense of ‘continual replace-
ments, And giving truer, more powerful and more
reliable radio for less than one penny a week.

electric light.

Modemise gyour battery set; make it all-mains
operated without alterations to set or valves. Get am
* ATLAS ” Mains Unit. No other can give the same

service, perforinance and value,

Ask your dealer for a demonstration and ‘post the .

coupon to-day

There's a model for every set, D.C. Units from 39/6.
AC. HT, Units with Westinghouse Metal Rectifier
{rom 52/6, and with Trickle Charger from 77/6. - All
for 10/- down and fully guaranteed for 12 months.

‘“ ATLAS "
COMPONENTS

FENTODE OUTPUT
CHOKE,

Enables the impedances of pen-
tode and speaker to be matched
exactly, No other choke provides
six_ tappmgs with nine output

i o w0

L. F. TRANSFORMER.

Ratio 4/1. Primary Inductance
85H, - Unprecedented level res-
ponise and, although designed for
parajlel fccd, yetains
excellent characteristics ,

with 3 w/A primary 5 6

current,

RHEOGRAD.
A continuously variable resistance
{from almost zero to 2 megohms
to carry 2" watls One hole
fixing and
Push-On Knob. For ,
Mains Units, Volume 5 -

Controls, ete,

.!nlu_un:n"n"nn;

' &A@E@E"@

ATLA

S

MAINS UNITS

H. CLARKE & CO. (M/cr) ‘Litd.,

PATRICROFT, MANCHESTER.

London Offices:
Scottish Distributors:

POST..

Please send me copy of Folder No, 68, descnbmg
and Components

Name .................................................

BUSH HOUSE., W.C.2. . :
G. E. S. Co., Ltd., 38, Oswald St., Glasgow.

NEZICERARE SN B ERAAGANCRANA KN NN R ANNKE R IASENNOFAPONNEN O ANEEARNINURTISIRAAAAN KN

THIS COUPON NOW!

Messrs, H, Clarke & Co. (M/cr), Ltd., Georege St., Patricroft, Manchestex::
* ATLAS ”’ Mains Units

=]

REEREEACERES- EERNSETYLY.HEE [ZTETET]
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muzmmDELIVERY—'CASH-'C.OD; or HP

These are the parts the
Author himself used and they
fit the FREE BLUEPRINT.

LONG RANGE
EXPRESS 3

D . L1 1] . 2
Described in “Practical Wireless 2 FOLAR No. 2 .0005 mel. Varfable Condensers .

_Sepl’ember 241}" ,932. 1 pr. TANNQY Coils Bhielded

% WEARITE Btandurd Screened H.F, Choke
1 WEARITE Sptclal Screened HLF. Choke ..
2 T.C.C, .0001. mfd, Type 8. Fixed Condenrers

- Al orders ove; 10/-

C.O.D. char es a ) £ 8. d. 1 LEWCOS 0,000 ohms Poteatiomet -
0. dg nd : 1 Peto-Scott Cabinet in Dak vo 1 5 0 % DULOIN Fanel pelmiarg oemeter o
Lo carriage pai ’ 1 Celestion Soundex Moving  Coil 4 CLIX Spade Yerpiinala (‘“‘““' baeth, LI+,
: Loud:speaker ™" -, <o 1 7T 8 g GBIk Wander Plags (G5, 3, G.E. —1, .1, +,
. 3 COSSOR Valves: (1) 220 \’.S.G., JCT. 4-1, HT. 9, G.R. )
EASIWA (0210 1, D) 230 P 2 10 3 Jooy T gl e 1o g meid g
1 y . 1 BULGIN 7.wny Latters Cord
NO DEPOSIT- strlct !MPORTANT A[:’:d “sz’;;'::;'zy i (I;AROUSSX‘:‘l’ummlur:(’l?:sms 1" x "l!. (read_v
: i i for “Practical Wireless” Sets. If value over rilled) . .
P rivacy. ‘No th"d 10/- sent C.0.D. Carriage - Paid, We oy 3 Coils (.Ia7lte Bcrews, fex, ete, .. - 2
party collections. We all post charges. KIT “A " CASH orC.O.D. .. BU s

- deal wnth you. direct

CASH

All orders over 10/-

. sentcarriage paid

N A ¢ Yosopi .y Y . » 1 £,V .
PILOT BAND-PASS UNIT Described in “Practical Wireless T Nt w1y drom matren i e Condenser e &
Whether  yonr set fa Mains or Instantly converls any 1 READY RADIO Dosa! Range coil unlt 10 6
gl‘&lnr-vl‘AS?)er{;ﬁT "l()ﬁtspunut. Set to Band-Pass Seplember 24”” 1932' 1 IGRANIC .00015 rufd. reaction coudenser .. 3 0
programine interferunce eifertlvely Tuning with N¢§CIIE- 1 BULGIN Transcoupler o e
and tslmrlpc:w_‘:\mhjt 1’0 n:»edlel:- - sharp Selectwll.v. . v Complele PILOT AUTHOR ;ggx’:u? Lol: u—; 11:11 (.ra»nﬂormer 49
pOIlJ selectivity. 3 skple  valv
b e e Chgraed KIT “A RIT of Specified arts with 1 T.C.C. (?002 mlde ﬂic:rcsondcnser thr e'ermlual 1o
by anyene without techuical Ready-drilled Panel; cx- type - . 2 4
ouired O Yalves or et cluding valves and cabinet ) LISSEN 2 meg. orid teak .. D rs
) . . P
. 3 BELLING LEE Tcrminal Motnts .. .. 2 9
CASIL or C.0.D. : "6 BELLING LEE Terminale (Acrial, Farth, Loul-
25" Or B monthiv Cé%)HD - - speaker 4, Loulspeaker —, und Two Pick-up).. 3
paymenta of 4/8 or C.Q.D. . 1 BELLI¥G LEE 5-wnay Batters Cord 20
LISSEN ‘' SKYS8GRAPER 3." Chassis - 08
m%dclp wm(,l (LiS?Cn) S.(;C, h[)ct]fcmr Send Or 12 meonthly payments of 6‘/2. 4 i ﬁh;);.due ;nne:)o:?dx . r;:ldy arilied 30
an entode  valves. as rice, . s. d. ¢n Baseboard 12° x 1 0
5?/%/183. Balance in 11 monthly payments 8{3 31 Ililllnrdp\“alves PAM.2D.X., P.M. g g ¢ BULGIN Panel mounting dial poinlers .. 04
o . only. ) 1 CLARION Chasais . BN .- . N 76
Y 1 Clarion * Dolphin Three > Cabinet, 1 Coll Glanite, erews et i e o .10
BLUE SPOT SPEAKER UNIT AKD Send without chassis .. 019 9 '
CHASSIS. Type 100U. Cash lrice, 5,5 1 “ MOTOR "' S.40 Super Power Umt KEIT “A»  CASH ¢r C.OD. . 876
£1/19/6. with Cone Chassis .. . 119 0 i
Balunce in ¥ wonthly payments of §/5. only IMPORTANT Part K:ts, miscel- Any itemis supplz'ed separately for
R.A. VIETOR laneous components < Practical Wireless” Sets. If value
ATLAS ELIMINATOR. T A.C.244 or accessories are available under our own 10 C.0.D.
Tl Dyre torand Send Easy Way H.P. System. Send us list of 9Ver /- sent Carriage Paid.
wree tappings.—S.G., Detee or an your wants. We will quote by return with- We pay all post charges.
Power, Oulput: 190 volts at 20 m/a. 5/6 out any obligation.
Cash Price, $£2/19/8. —— — — e — s —— — s ——— R
Balance in 11 monthly payments of 5/6. only I T T T e — — == 'l

1933 KELSEY sjyiorr- ADAPTGR _ ]
Taoe-io the Shsd-glnvemslau?gw Tanes in the Dear Sits,—Please send me CODJCASHIILP. . ocirereeirirerircareoseresereeeeeeee v}
?c"e-.s’e?“' g}fgti?w;w' Ad;,,l;lm: World’s Short- for which 1 enclose £ s, d. CASH/HLP, Deposit Send me your FREE 1933 Catalogae. ]

it fits without any alteration.
No extra valve required; no
extrn apparatuz, Teady for im-
mediate use and sob) complete
with 173 Calibration  Chart
and glmple tuning notes, * How -
1o Mear  the Short-Wave
Statlons,” specially cowpiled by
an experl.
CAZI or C.O.D.

45’ or 9 monthly

paymeats of 5/8

Wave Stations on
your Existing See.

KIT“A”

Complete PILOT AUTHOR

KIT of specificd parts with

Ready-drilled Panel and

Chassm, excluding valves
and Cabinet

CASH
or C.0.D.

£5-11-6

or J2 monthly payments of 10/3.
v

1 T.C.C. .000L mfd. Upright 34 c¢lip type Lxed
condenser - ..

1 T.C.C. .01 mfd. type 8 Pized ‘Condenser ..

3 LISSEN 1 mfd. Manshridge type Condensers

2 LISSEN 2 mt:l. Manshridge type Condensers .

X DUBILIER 30,000 ohms 1 watt fixed resistance.

1 DUBILIER 10,000 ohns I watt fixed msiﬂ(,.u\rc

1 LISSEN 2 mcauhnn grid leak

2 (LIX 4-pin classls mounting valve lmh(cr\;

3. CLIX 5-pin chasais mount{ing valve bolder. .

1 VARLEY XNicore JI Xo. D.T. 2, L.F, Traniformer

1 WEARITE 15 henry 15 ma. I.F, ‘Croke H.T. 16

1 WEARITE Gnnged Wave-clmnce switch .

1 LIBSEN Precision 0003 mid. Reaction Conden:«r

1 LIGSEN 3 paint *“ On and «ff " switch o

ol :
WA N © O SUNNGOROMMINAINEH oRBESR
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IMMEDIATE DELIVERY~KITS OR PA

TS

DOLPHIN

STRAIGHT THREE

1
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These are the parts the

"Author himself used.

4 Cle Wander I’Iu"g, G B. —-, G.B. —1, G.B. —- 2
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to improve your present set
or modernise an old one, with
our practical and pictorial
descriptions devised to be
easily understood by ALL.
The alterations or additions
can be made with ease. First
note the components you will
need, but, be sure you obtain
nothing but the genuine Bul~
gin Quality Components—
then, note carefully the con~
nections and carry them out
to the letter—that’s all. You
will be agreeably astonished
at the results.

SPECIFY BULGIN
QUALITY COMPONENTS

and your entire satisfaction
is assured

FOR FURTHER HELP iIN
SET CONSTRUCTION
SEND FOR OUR NEW

80-PAGE
CATALOGUE AND MANUAL

Send 2d. postage.

s\ by

;-- I\
£y %
5 4aE r .
= ) H
AT Z i

- /| Z

\/ S Z.
\} -
¥ R £

7.3 \]

iy !
1y,
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treble response.
receivers.

greatest successes at Radiolympia.

EARTH

(LT or Cathadell

H.T. plus and the anode of the valva.

~1%
YGLTS
8l1as

i
et

e

i 03
et TEA
= CWU? 75000 OHM

YOLUME CONTROLS

FOR PICK-UP

REACTION
COND,ETC.,

LT, —

experienced amasteur constructors.

“To HECHOKE,

Brilliant reproduction is assured by incorporating this ™"
new unit in place of existing L.F. Transformer.
" diagram illustrates the simple connections, and, once
incorporated you will be astounded at the evenness of
amplification and enrormous improvement in bass and
Unijversal type for use :
Fitted in a few minates by even in- :
Ope of the :

For greater volume and purity fit a Bulgin Filter Choke between
Then feed the loudspeaker
through a 2 mtd. condenser connected to the anode of the valve.
The other side of the loudspeaker should return to L.T.-—or the
cathode if the valve is indirectly heated. A Bulgin Milliammeter
is shown on the right of diagram, and where incorporated serves
as a valuable guide, not only on current consumption, but alsa
as a visual indicator of overloading or distortion.
to the left, valve is under biased ; if to the right, ove: biased.

Keep the pointer steady by correcting biag,

B ‘ A

This

in all @

If meter kicks

tevemodrsacnas

STOP PRESS.

| THE BULGIN® TRANSCOUPLER" |

SPECIFIED AGAIN. ;

See pagze 13 in this 1 1,6

1ssue. :

BULGIN
FILTER
CHOKE

HT+

— ]

{ BULGIN FILTER CHOKES
! Standard type, 20 H, 7/6 :
aP:’ZO e 20H
; wer type, .
i at 50 mfa 10,6 :
{  MILLIAMMETERS :
i All ratings ,6 :
Prices from :

’ D 0 )
]
5 @ o
I o o
3
BULGHy To LT~
RADIO -Off -GRAMO SWITCH
TPE'S HO
& N
6 sy mk® g
() 5 O
o 0003MFD To
TUNING
<> colL
I/
KEEP
LEADS

nosition.
On/Oft switching of a battery set.
the connections.

point,

Advt. of A. F. BULGIN & CO., LTD., ABBEY ROAD, BARKING, ESSEX.

Bulgin $.110 Switch is a D.P.D.T. {ype with ceniral ‘‘ OFF »
It gives complete control over the Radic/gramo and
The diagram clearly shows
The normal connections for a Volume Control
for use with a pick-up are also shown.
The correct position for the Switch is close to the valve fo be
controlled, If valveholder is well away from panel, use extension
control shaft E.H.4 with supporting bracket E.H.6, this allows
the leads to terminals 4 and § to be kept short—a most important

Tel.: CQrangewood 3;2‘66 7. |
London Showrosms: 9:10-11, Cursitor 8t., E.C.4,

BULGIN S.110
SWITCH

D.P.D.T,, |

i “OFF” position; with :

Rotary

i engraved
- ting -plate,

indica~ 2,6
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Rounp THE WoRLD OF WIRELESS

Introducing Ourselves
RACITICAL WIRELESS makes its
début in the confident belief that it
will receive a hearty welcome from
the large and ever-growing circle of wireless
enthusiasts, more particularly those inter-
ested In home construetion and the experi-
menta) side of wireless.  Although in the
bricfspace of a very few years the knowledge
of this fascinating new world of the ether
‘has grown to large proportions, we are stiil
dittle more than on the threshold of the
‘intriguing possibilities the future holds
forth. Rapid as the advances have been,
the near future will bring forth new dis-
‘coveries, new ideas, and ncw technique
just as certain as day follows night, and
every wircless enthusiast, if he is to derive
full p]casuro and interest from his hobby,
will require as an absolute necessity that
his knowledge be kept right up to date.

Keeping Up to Date
T will be part of the policy of Pracricar
WirgELESS to keep its readers abreast
of cverything new. Writers, acknow-
ledged as authoritics in various branches of
wircless and in touch with every new
development, will eontribute on every sub-
ject that has a practical value to 'the
reader. Skilled designers, with many sue-
cessful sets ‘standing to their credit, will
exercise their ingenuity in the design of new
scts combining for the constructor and ex-
perimenter the essentials of novelty with
efficiency, bearing in mind also the impor-
tant question of cost. Fverything that is
new, when tested and proved in its practleal
“orth will find its way into the pages of
PracricalL WIRELESS.

Simplicity of Treatment

ND, of great importance, particular
care will be taken in presenting the
contents in clear and simple Jangu-
age. Highly technical terms will be dis-
pensed with wherever simple description can
be employed, and diagrams will be prepared
and explained so as to be readily under-
stood. Thus the reader with a modest
technical knowledge, or even the kecn
amateur, will find PracTical WIRELESS
appeals to him as well as to the reader

with a sound technical knowledge.
New scts appearing at frequent intervals
will be an attractive feature of PRACTICAL
Wireress. Everv sét described will first

be thoroughly tested under varying and
stringent conditions so that the reader
may know that it will do all that is claimed
for it.. It is the intention also to cover
every need of the home constructor in the
sets featured. It will be explained how
a set may be modified to suit particular
conditions ; how it may be adapted for
use as a radio-gram or as a short-wave
receiver ; how flat dwellors with restricted
space can adapt a sct to mcet these condi-
tions. Pracricarn WimrLess plans to deal
with each set adequately rather than to
produce too many ncew designs, a policy
which is apt to leave readers with difficulties
to surmount after a set is made.

Our Laboratory
WELL-F QUIPPED laboratory staffed
by enthusiastic experts closely asso-
ciated with the home constructor

| movement, will examine and test the latest

o e .-
H

A Fine Souvenir
for Regular Readers—

VALUABLE
CONSTRUCTOR’S
ENCYCLOPZDIA

See Pages 56 and 57 for full
particulars

Ve e ot
e g

components, the results of which will be re-
viewed in Pracricar. WirrLrss. This
feature will be of invaluable help to the home
constructor in planning and making up sets.
Every component used in Pracmican
WireLEss sets will pass our Jaboratory tests,
and our Advice Burecau will lelp readers
with their difficulties and problems. Expert
advice is available and readers arc invited
to use it freely. In view of the constant and
marked progress that is being made in the
design and construction of components,
this service will be of the greatest value to
those planning and making sets.

Readers’ Ideas Invited
New ideas from readers arc mvnt(‘d If
you have a clever notion or an ingenious

gadget you have discovered for yourself, it
will be printed if approved and paid for at
our usual rates. We shall also welcome
suggestions and criticisms. They will assist
us in carrying out our policy of fully satis-
fying the reader in the scrvice we give him.'
Our Presentation Volume
NI word more. To signalize the
appearance of our first number we arc
offering to all who become regular,
readers a 1most attractive Presentation.
Volume which will be of the greatest help
to wircless constructors., Read about this
wonderful offer for yourself. Particulacs
are printed on pages 56 and 57. It is an
opportunity that should not be miszed.

Radio Luxembourg
HE necw 200-kilowatt Radio Luxom-
bourg transmitter has started its
preliminary tests on 1,275 metres, despite
international protests regarding the choice
of wavelength. A young German woman,
who is a fluent speaker of five languages,
has been specially engaged as studio
announcer.  The Compagnie Luxembour-
geotse de Radiodiffusion, who are owners
and operators of this super-power station,
will devote the Sunday programme hours
entirely to broadcasts sponsored by British
commercial firms. Publicity transmis-
sions are also to be carricd out on weck-
days for French and German concerns. As
no tax is payable by listeners in the Grand
Duchy of Luxembourg the expenses of run-
ning the service will be entirely defrayed by
revenues secured from advertisements,

Budapest May Change

HERE is a possibility that the 559-

- motre channel now used by Budapeat
may be abandoned in favour of a wave-
Jength of 210 metres when the high-
power station to be erected at Lakihegy
(Hungary) is brought into heing.. Work has
already been started on the plant which
it is hoped may be cou1ple~.ed before the
end of the year.

Another French Transmltter
E Trench Posts and Telegraphs de-
partment propose to erect a 120
kilowatt station at Tramoyes, in the im-
mediate neighbourhood of Lyons. This
will be the third high-power transmitice
to be constructed under the General.

Ferrié scheme for the reorganizasion of the

French broadcasting system.,
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Ro_und “the 'WOI‘ld Of Wireles; _(cont_inued)_—

has arisén dwmé to the

Forty-four More’
Russlan Statlons?! -
A CCORDING to

fact that the plan sug-
gested called for cen-
tralization and full

reports from:
Moscow the Soviet
Union intends to build
during 1933 forty-four .
more broadcasting sta- i~
tions, totalling an out- -
put of 380 kilowatts.
Russia already operates
fifty-seven wireless
transmitters. The new
super-power stations at
Sverdlovsk, Minsk, and
Kicv, which have beont
nned on similarlines
to that of Moscow
(Trades’ Unions) "will
be ready to take over
the radiation of daily
programmeés by the end
of this year.

What a Medley ! .
. A LTHOUGH no de-
finite . date has
been fixed, listeners to
the Danish pro-
grammes via Kalund-
horg may hope .to .
hear during the autumn and winter months
a - geries -of concerts in -which KEskimo
musicians and singers will take part.
The relay will be earried.out from the
Julianahaab wireless telegraphy station
im Greenland, :

Ladles Only !
ONTRARY to the principle adopted
by other Continental countries, with
the exception of one male official at Milan,
Lhe Italian broadcasting studios only employ
women anitouncers. With the opening of
Bari, they now number a round dozen.

Lucky German Scholars!

IN Germany the normal listening tax of
2 marks (roughly 2s. 6d.} has been

reduced to 9d. per month in the case of

achools utilizthg sheir receivers solely for

the reception of educational broadcasts.

Where the Mormons Are !
ITH the completion of its 50-kilowatt
transmitter, KSL:, Salt Lake City,
{Utah), U.S.A., will be one of the highest
powered stations in- North America. 1t
will start operations by the end of Septem-
ber, when it joins the Columbia Bread-
casting system by linking up with WABC,
New York. The wavelength is 265.5 m.
(1,130 kefs.). ~ Other U.S.A. stations to
wark shortly on incressed power are:
WHAS, Louisville (Kentucky), 366 ro.;
WCCO, Minneapolis, 3704 m.; and
WCAU, Philadelphia, on 256 m.

High-vaﬁef Transmitter for Alexandria.
THE Egyptian Government has placed a
contract with an Italian concern for
the supply of a high-power transmitter
to be built at Alexandria, and to be similar

in -type to the one recently erected at-

Coltano. It isto be nsed for both telegraphy
and telephony, and may eventually take
over & radio programme service. Egypt
possesses four small privately owned
broadcasting stations, namely: Radio
Heliopolis (270 m.) ; Radio Szabo (504 m.) ;
Anir Farouk (321 m.); and Port Said

~

* ¢ troubled by chromic motor-boating decided

~ INTERESTING AND TOPICAL PARAGRAPHS

A New Idea in
Radiogram
Cabinets

A cleverly designed Radio-Gram cabinet is shown aboce, in thz open and closed positions. -
The cabinet is o{ the ordinary small table type, and the top portion houses a iurntable and
pick-up. This lets down after the manner of a flap, permitting the gramophone to be used.
The receiver is mains operated and fitted with a Magnavox ‘moving coil loud-speaker.

(285 m.), the latter being operated by an
Anglo-French association, the Radio Club
of tho Isthmus of Suez.

Do You Listen to Buenos Aires ?
NDER favourable conditions broad-
cast programmes from three of the
principal studios in Buenos Aires {(Argen-

 tine Republic) can now be picked up be-

tween 1.30 and 3.0 a,m. British listeners
report reception of LR4, Radio Splendid
(303 m.) ; LR3, Radio Nagional (316 m.);
and LR2, Radio Prieto (330 m.). Trans-
missions from Buenos Aires are also relayed
at recular intervals to the United States
and re-transmitted through WABC, New
York, and the Columbia network.

Spain’s Status Quo.
LTHOUGH on four different occasions
schemes have been put forward for a
complete reorganization of the Spanish
broadcasting system, it is hardly Lkely
that any of the proposals put forward will
mature in the imimediate future. Dissension
amongst the radio authoritics: in Spain

SOLVE THIS!

No. 1.

A WEEKLY WIRELESS PROBLEM.
TiREE books will be awarded each week
. for the first three corréct solutions opened.
Mark envelopes Problem No. 1, and send to
The Egditor, PRracTICAL WIRELESS, Geo.
Newnes, Lid., B8-11, Southampton Street,
Strand, London, W.C.2. To recach us not
Iater than Sept. 26th.

Brown owns a wijreless set, and being

to introduce a decoupling device, He
accordingly fitted a Spaghetti resistance
and condenscr—the actual values he chose
being 100,000 Ohms and 2 mids The
detector valve was the one he chose for
decoupling, and this was coupled to the
next valve by an R.C.C. unit. When
the alteration was complete signals were

very much reduced—in tact, almost ‘in-
audible.  Wiring was O.K.—what do you
think was the reason? : H

control of the network
by Madrid. Barcelona
and the provinco of
Catalonia insist upon
complete independence
and freedom of action.
As at present con-
ceived, Madrid would
eventually possess a
120-kilowatt station,
allotting to Barcelona
and other provinecial
citics transmitters of
lower power.

Poor Pentodes !
HERE is a grow-
ing tendency to
use pentode valves for
doing any sort of job
except the one for
which they were de-
signed ; there is, how-
ever, considerable scope
in the new season’s
battery pentodes forus-
ing them as combined
detector cutput.
Don’t Try This !
IN some ways I admire thé man who
admitted to a valve manufacturer
that he had tried unsuccessfully to mend
one of their valves. He mentioned that he
had little difficulty in soldering the filament,
but he broke the grid. When asked (with a
suppressed smile) hew he intended to re-
place the bulb, he said that he would not
bave worried about that, as he- would have
grot?cted the electrodes with a wooden
OX . .

The Berlin Show. .
I WAS not very impressed by the Berlin
Radio Show, except by its size; ono
ball alone had over five hundred stands in-
it. There was one'item of particular interest.,
however, which took the form of a kind of -
valve with innumerable grids ; the idea is
that the two anodes are connected across.
the output of an eliminator when the grids
provide the various voltage tappings. The
great advantage of this is that the voltages
of the tappings do not vary with the current
drawn as is the case with the conventional
arrangement. :

A ““Show *’ Note. -
T the Show I noticed no less than ten
kits, 211 different thrce-valve mains
sets, only two four-valve battery sets and,
incidentally; only one five-valve ‘‘ straight
portable. o :

A New Spanish Custom.
l OFTEN hear people grousing about their
electric Jight mains for one reason or
another, but they do not know when they
are wéll off. I am designing a gadget for
a harassed friend who is in Spain and has an
A.C. supply, but when it fails (which is
often) the company switches over to D.C.
and bang goes the mains transformer in the
unfortunate radio set,

The Variable Mu.
HE wvariable-mu valve has come to
stay, and listeners who are troubled
with swamping from a powerful local should
fit one if it is humanly possible.-—-JACE.
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CONTROLLING VOLUME

W..J. Deianey discusses the Various Methods, and deals
with the important question of Overloading the Valves

S vour output valve overloaded ? When
you tune in to a loud station, or when
: a loud passage of music or a very
low note is received, does your reproduction
sound "coarse, or is it accompanicd by a
‘ rattle > ¢ Unless your loud-speaker
gives forth the same tonc on cither soft
or loud signals, then overloading is taking
place in the receiver. There are two remedies
T for overloading—one is to
“*~ increase the handling capa- -
’ . bilitics of the wvalve by

GRID

G8.

- LATE
Fig. 1A simple form of control in conju#ition with the
L.F. transformer.

PLarE

applying more H.T., and the other is to
cut down the signal strength. .

A number of receivers have the reaction
control labelled * Volume Control,” but
this. is not strictly correct. A volume
‘control should be able to cut down the
strength of any signal, but the reaction
control ecan only build up the strength ofs
received signals, and cannot cut down
below the original strength received by
the detcetor. There are scveral different
forms of volume control, but therc are
very few which do not possess some fault.
However, it should be a simple matter to
decide upon which type of control will
suit your particular receiver, and the
following notes describe the more common
forms of control and their . advantages
or disadvantages.

The Transformer.
- In conjunction with the ordinary type
of low frequency transformer there are
A7 twopossiblearrangements. Theseare
1 : showninFigs.
FLATE 1 and 2. In
Fig.1 is shown

K77 ancel

schematically
as well as in
conventional
form (for pur-
poses of :
compari-
son) a
variable |
resist- |

shunted  across
the primary of
the transformer,
rand the value of
the resistance
should be chosen
so that when
“all-in” it does
not have  too
great an effect
upon the repro-
duction quality.
Of course, when
the transformer
is a high-class
component the presence of an external
resistance  across  either primary or
secondary will materially affect the response
curve and the re- . /o=
production will be .
affected. In some
cases, particularly
in the cheap
transformer line,
the reproduction
may be improved
owing to the flat-
tening of - the
curve, The value
of the resistance
in Fig. 1 should
be about 100,000
ohms—not more.
In Fig. 2 a high
resistance “poten- g 47F Ga.
tiometer is con-
nected across the sccondary winding—
the arm of the otentiometer being
joined to the grid of the following valve.
# In this case the value
~ of the resistance across
the transformer is
constant the whole
time, and the adjust-
ment of the arm

A1,

simply taps off the

FrLare

GRID

GE—

Fig. 3—A polentiomeler used instead of the

C. amplifer,

required signal vol-
tage. In Fig. 1 the
adjustment of signal
strength also varies the
value of the
resi stance

Aerrac,

grid leak in an
) Co’z

AereAL

This photo .
graph shows Mr.
W. J. Delanzy.

shpnt-ed across the primary, and therefore
this method will affect the quality more
than the Fig. 2 arrangement. Tho
potentiometer should have a value of
1 or 2 megohms. To cnsure noiseless
adjustment a fairly good-class component
should be employed. . .

Where resistance capacity ecoupling i3
employcd,. the grid leak can convenicntly
be substituted by the potentiometor
method of Fig. 2, and this arrangement.
ig shown in Fig. 3. Very little, if any,
distortion is introduced by this method
of volume control, and the only trouble
that can arise here is noisiness due to a’
poor contact between the resistance element
and the moving arm. . This is the beab
method of L.F. volume control.

SEC..

- Fig.2.—A4 better

Jorm of conlrol
than Fig. |

: polentiometer

across the secondary winding.

Overloading the Valves. :

It is not always in the L.F. side of tho
receiver that overloading troubles arise.
In sets fitted with onc or more H.F. stages
the detcctor valve may be overloaded, and
it is, thercfore, necessary to introduce
some form of control in the aerial circutt.
A very common form of control is a series
aerial condenser—Fig. 4—but this will
affect the tuning adjustment, and when
two or more dials have to be adjusted for
tuning, this alteration of the aerial tuning
condenser may make it difficult to get an
accurate setbing. It is not, therefore, ideal,
but will be found good enough for simple
sets, and can, in fact, be used with a simple

Jo AERAL
TERMNAL
ON SET:

(Continuzd on rext page.)

Fige 4—The serics aerial condenser,
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Aermal

lAa.’é/Az Cosn l

f
‘Fig.5.— A diflerential
condenser in lhe acrial
arcuif.
(Continucd from previaus
page)
detector arrange-
ment when situated
very closc to o powerful main station. The
value should be .0003 maximum, and whilst
the air-diclectric condenser is the Dbest
from the “ Joss ” point of view the simple
semi-variable (Formodensor) is quite O.K.
A much better aerial arrangement is
shown in Fig. 5—this arrangement not
affecting the selectivity as does Tig. 4.
‘A simple differential reaction d¢ondenser
of .0003 mifds. is used for this, although
better control is sometimes afforded by
an air-diclectric condenser. The moving

LARTES
TERAINAL

Aewnar Cort. I

LAarras

Fiz, 72— A resistance instead of a differ-
ential condenser in the acrial circuit.

plates are joined to the aerial lead, and one
sct of fixed plates is joined to earth and
the other end to the acrial terminal of the
set. This gives a very simooth control of
volume and docs not materially alter the
tming of the sct. A more elaborate version,
for use in band pass circuits and other
eritical tuned cireuits, is shown in Fig. 6.

Aerrar

For this, a small semi-
variable condenser of
.0003 mfds. is joined
betwcen the earth
terminal and one set of
 fixed plates. The semi-variable
is adjusted until a value is
reached where the setting of
the moving plates of the differ-
ential does not have any effcet
-on the tuning. This is a very good
arrangement.

Another Form of Aerial Control
Fig. 7 shows another form of aerial
control, using this

AEmrIAL  time a  variable

rosistance.  The
value should he
25,000 or 50,000
.~ ohms, and should

AsmaL TErsrr., Ve of the poten-
On ST tiometer type,

terminals.  One

ance element is joined
to earth and the other
end is joined to the aerial
terminal via a small
fixed condenser, value
about .001 mfds. The
arm i8 joined to the
aerial. This gives a

very fine control and does not affect tuning.
If the rubbing contact is poor it ig inclined
| to be noisy.

The final method we shall deal with is
shown in Fig. 8, and for this a potentio-
mcter of 50,000 ohms is required. It is
joined across the aerial coil, the arm being
taken to the grid of the first valve. This is
a very good arrangemcnt, provided the
" tuning coil is not seriously affected by the
resistance shunted across it. Some coils

AerRmaL

will be badly upset, but in most cases
this will be found as good an arrangc-
P. ment as Fig. 5.

Practically every receiver, of two

having three |

valves or
AJERLAL

- more,
TEAMMAL ghould  be

O SET fitted with

one of tho
volume control devices
mentioned, and improved
quality on the local station
will be the result of the
outlay for the extra parts
necessary, which will vary,
for the dcvices described,
from ls. to 3s.

EFARTH
TERAIINAL

Fig. 6.—An improved form On Se7

of the arrangement shown

by Fig. 5 .

MAKE CERTAIN OF YOUR COE}_’ OF
OUR SOUVENIR ENCYCLOPADIA

end of the resist- |

Fig. 8.—A potentiometer acrass lhe
grid coil.

SEE PAGES 56 AND [57 FOR
FULL DETAILS

GRO OF
Vir 4773V 3

Camonflaging the Loud-Speaker
0 doubt many listeners have felt
on occasions that the loud-speaker
could be less obstrusive, and
zome manufacturcers have also felt the same
thing as is evidenced by more than one
design. On  the Continent some quite
ingenious ideas have been developed to
dispense with the orthodox form of loud-
speaker in orderinat to mat the appearance
of a room furnished in the ultra modern
Continental style. To assist readers who
would like to experiment in this direction
we may mention the following ideas :—
The sounding board of a Piano (that is
the portioni below the keyboard) will be
found roomy enough at one end to accom-
modate a fair sized speaker. Provided
this docs not deal with too much power,
the slight vibration of the piano strings
which 13 sct up will add tone to the repro-

: ODDS AND

Tyt enanasne
T TR P

ENDS

duction. Naturally, if too much velure
is used, the reproduction will suffer, -

Some forms of casy chalr or settee will
have room at either the back or under the
seat to take a moderate size of cabinet-
speaker.  Of course, if kapok, hair or
stmilar filling is used thisideaisimpracticable
Some of the box-spring types of furniture
will, however, permit of this idea being
carried out. :

No doubt other ideas will present them-
selves to readers, and it will often be found
that the illusion of rcality is greatly im-
L proved owing to the non-appearance of the
wireless aparatus.

Programme Mixing
OW often have you listened to a
radio play and wished that a
background of soft music was
available ? Or has not the occasion often
arisenr when you have played on your
gramophone some dramatic speech or
recitation, and would have preferred a
light mustcal accompantiment. These effects
are possible if you posses & radic gramo-
phone, and the only outlay necessary is
for a component known as a fader, This
is a Potentiometer with a centre. tap,
and when connected in the circuit it is
possible to arrange that radio signals
are faded out to nothing and gramophone
music is brought up to full volume by the
mere rotation of one control, or by suitably
rearranging the connections, the two
reproductions may be mixed to provide tho

effects mentioned in the opening sentences.
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AN EXPERIMENTER’S
Hereisa baseboard which will enable you quickly to
‘test out any particular circuit—no drilling is required

By W. H. DELLER

i HE wircless history of many fans can
; be traced by the collection of

baseboards and panels, hived up in
some odd out-of-the-way corner, that had
once formed the necessary anchorage for
the component parts comprising the very
latest thing in radio cireuits. As the
fashion changed so were numerous wood
serews removed to release the parts from
their respective positions and certain pieces
of apparatus re-used in the building of
another set. The new layout would not
often accommodate itself on the old board,
and the panel was a certain absentee from
the new scheme of things. These consider-
ations have delayed the reconstruction of
many @ set until conditions of reception
became so bad that something simply had
to be done, .The rapid progress in design
Jed the writer to devise a simple and rapid
means of securing com-
ponents in  their relative
positions for * wiring-up,”
and when re-arrangement

Fig. 3.—
Details
of the
fixing

becamc desirable the change-over could be
made with the utmost ease.

The New Method

2 Having fulfilled these requirements, a
description and instructions for making it
should prove of interest to those who are
keen on trying out new circuits, and morc
especially concerns the advanced experi-
menter. Driefly, the method employed
consists of a T-slotted board carrying a
terminal strip and panel mounting strip

Top’ Boltomm Botfom Top
Shrips Slrips Gap . Gap
3"! : ) L_ 1 5}4

he~

Fig. 4.—
Photograph
of the com-
pleted base-
board, show-
ing methods
of using the
clamps.

along the rear and front edges respectively.
Special bolts fitted with milled nuts, sliding
in the slots, secure components on the face
of the board, and additional fixing is pro-
vided by means of small finger clamps.
Regular panel-mounting components, such
as variable condensers, may be fixed by the
usual means to small individual panels
which are provided with holes along the
bottom edge to piteh with the holes drilled
in the panel-mounting strip and fixed
thereto with screws and nuts. Thus, a
0005 mfd. variable condenser so mounted
could immediately be used in the formation
of any circuit calling for such a condenser.
Regular panels may also be attached to
the strip in similar fashion. It is, there-
forc, apparent that all clagses of compo-
nents are readily mountable by the adop-
tion of this method.

Construectional Details

The base described is 18in, in length by
12in. in width, and one made up to these
sizes should provide suflicient ares for
normal requirements. Should a larger
board be required, it can be made any
suitable length, and the width can be
increased or decreased by multiples of the
distance of the slot centres. A piece of $in.
plywood, cut and planed on all edges to 18in.
x 12in,, forms the foundation of the board.
The following strips of #in. hardwood
(American whitewood is admirably suited
for the purpose) are also required : 11 preces
fin. wide; 1 piece
lin, wide; 10 pieces
gin. wide; 1 piece
tin. wide; and 1
piece §in. wide. Al
these pieccs are cut
square on the ends to

At

a length of 18in. It

Panel Fixing Sirip

would be as well to
point out that these
strips must be of
uniform thickness

Iwi
i

i
|

i M
!,\

IR

Fig. 2.—Part plan and section of the baseboard.

‘-)j~ and must also be par-

allel in their width.

This is most impor-

tant, asany irregularc-

J ity In thickness will

!| have a dircet bearing

| on the flatness of the

working surface of

the finished board.

| For this reason it is

; desirable tohave the

‘ strips machinc-sawn
t

l from a prepared
il

board fin. thick.
Fixing the Strips

1-6"

The next step is to
fasten the ten strips

3in. wide to the underside of ten of the
$in. strips with a little liquid ghie uniformly
spread between, taking care that they are
centrally placed, as shown in Tig. I, and
held in place with three fine panel pins,
2in. long, driven in with the points flush
with the under face of the fin. strip. The
remaining #in. strip is fixed to the J%in.
strip in like manner, excepting that they
are placed with their edges flush. The
lin. strip is also attached to the in.
strip in the same manner. "These com-
pleted pieces are now fixed to the plyboard.
Commencing with the $in. and {in. strips
joined together, glue along bottom edgo
and place on to plywood with the plain
edge flush with the 18in. edge of the board,
driving the three pins home, The ten
#in. and 3in. strips are now fixed likewise,
the Zin. portions being cxactly iin. apart.
The best means of ensuring this happening
is to use a gauge consisting of a piece of
material of the comrect width hetween
each strip as it is secured in position. The
remaining piece is also attached; reference
t(1> Fig. 2 should make the foregoing remarks
clear.

The panel-fixing strip is a piece of %in.
hardwood, 2{in. wide and the same length
as the board. This is drilled with fyin.
dia. holes }in. down from the top edge,
equally spaced lin. apart. This is fixed
with wood screws in the position shown.

Fixing Bolts

Reference to Fig. 3 shows that the fixing
bolts consist of countersunk-head screws
with additional heads in the form of }in.
squares of in. ebonite, the object of these
pieces being to prevent the bolts from

turning in the slots whilst nuts are
being tight- ‘
ened. The

difference
between the
head and
width of slot Ny
allows the
bolt a sid%
movement o i
$in. Drilland Fig. 1.—How
countersink to assemble the T-pieces.

a tapping hole, tosuit the serew thread used,
in the centre of cach chonite piece. The most
convenient screws for the prosent purposc
are No. 3 B.A,, #in. to lin. long. Tor usc
in cases with four-hole fixing components,
where two of the holes may not line up with
the slots, make scveral small finger clamps
lin. to 1}in. long by $in. wide by % in. thick
from cbonite. Each one is drilled with
a 5 B.A. clearance hole in the centre.




A Reaction Hint
HEN reaction with a differential con-
denser is too “* ficree,” the necessity for

removing some turns from the reaction coil
can often be overcome by connecting a
condenser of .0001 or thereabouts between
the fixed plates which are earthed and the
moving plates of the differential.

ro PU.
W

TO 2~ LK~
TRANSFORMER

When using a pick-up in cen~
junclion with two L.F. stages, the
usual panel switch or jack
arrangement for bringing 1he
pick-up inlo circuit generally in-
volves along grid lead and return.
This can be obviated by using two
old plug-in coil-holders as shown.

Faulty Potentiometer Contacts
N cases where a potentiometer
gives trouble, the fault is
usually duc to a bad sliding
contact. One result of this is
that either partial connection -
is made or there is no con-
nection at all.  If a high-resis-
tance potentiometer which is
faulty -in this way is used, for
instance, in a screen-grid circuit
for volume control, you will get
all kinds of erratic results, and sometimes
no control at all. If the voltage on the
screen is too high, you may get the set
oscillating, or again the amplification may
turn out to he poor.

It is surprising how often bad contacts
are met with in the slider of the potentio-
meter (and also in a rheostat, for that
matter), and it is worth while to examine
the sliding contacts very carefully and make
sure that they really do their job properiy.

Increasing Selectivity
DDED selectivity can often be obtained
by connecting o .0002 fixed condenser

A single wire aerial suspended
between the house and a wireless
pole is subjected 1o strain when the
pole sways in the wind. By fixing
a pulley and weight at A and B re-
spectively the sirain can be obviated.

The wireless construcior who en-

counters difficulty in starting nuts in

awkward places, will find the method
shown above very useful.

PRACTICAL WIRELESS

THAT DODGE OF YQURS!
reader of ‘ PRACTICAL WIRE-

\ must have originated some little
dodge which would interest other readers.
Why not pass it on to us? For every item :
published on this page we will pay half a :
guinea. The items this week have been con-
tributed, but in future we want readers of this
paper to supply the items. Turn that idea of
yours to account by sending it in to us, ad-
dressed to the Editor, “ PRACTICAL WIRE- :
LESS,” George Newnes, Ltd,, 8-11, South- .=
ampton Street, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original.

Eve
LESS W
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in the carth lead. This condenser may
always be used cffectively if the earth
lead is long, or if it is ultimately taken to a
water main. It rcduces the net capacity
of the aerial-earth system. It will also
neutralise the effeet of coupling by other
sets  which may be
earthed to the same
water main. It cannot
be used in mains-ogper-
ated circuits. In this
case the capacity
should abwaysbe placed
in the acrial.

Improving the Layout
HEN . wiring o
modemn circuit
it is not necessary to
have all the controls
. on the front pancl.
The main condenser
knob and the reaction
knob should be at the
front, but the volume
control, wave-change
switch and radio-gram
switch can conveni-
ently be at the side.
Very often this facilitates wiring, too,
and where possible, one should avoid bring-
ingupunnecessary
wires to the front
of the panel as
they may have to
run close to high-
frequency com-
ponents.

DualCapacity Bat-
teries :
HERE pos-
sible, 1t is
advisable to use
dual capacity high
tension batterics
because they last
more than twice
as long as do the
cheaper sort. The
E.M.F. is greater
and more constant. Consequently, tonc is
purer, and for rcasons that can easily
be understood, weak stations are reccived
at greater strength.

1he

shown

By adopting
arrangement

ply is D.C.

Moter-Boating
HIS trouble, which often crops up in a
sct, is largely due to the regeneration
being too acute, and to an excessive anode
potential of the detector valve. In such
cases this potential should be reduced.
Another remedy is £o use a low resistance

simple

here,
accumulators can be charged
al home if your electric sup-

The two lamps
on the right are60-watt lamps
and are used as a resistance.
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grid-leak—a 1-megohm, for instance. Some-
times the mere reversal of an L.F. trans-
formor’s secondary will stop the trouble,
while in other cases *‘ decoupling ™ is
necded. This consists of inserting a high
resistance of about 20,000 ohms, and a
large-capacity condenser—2 mfd. in the
detector circuit. The resistance is con-
nected between H.IT. and the primary of
the L.F. transformer, and the condenser
is inserted between this side of transformer
primary and L.T. negative.

STRING.

An indoor aerial can be prevented from

sagging by atiaching two pieces of strong

elastic {one piece fo each insulator) as
shown above.

Interference from Neighbouring Sets
O minimize interference from neighbour-
ing sets it is a good plan to arrange
your acrial at an angle to the nearest aerials
instcad of parallel to them. An inde-
pendent outside earthing should also be
provided, It is better to use a capacity
carth than to connect your set to s water
main which may be used by dozens of
others. If you cannot arrange an outside
independent  earthing, try connecting a
.0002 fixed condenser in series with the
carth Jead.

L.F. Instability
AFTER an H.T. battery has been in use
for several months a set may develop
a high-pitched whistle and reception becomes
distorted. The reason is that the voltage
of the battery has dropped, causing an
increase in its internal resistance suflicient
to produce instability in the L., ampli-
fier. The addition of another battery in
series with the old battery will not stop
the trouble, as the resistance of the old
battery remains the same. The remedy
is to replace the old battery with a
new one, and then the trouble will cease.

FELT GLUED ON

A reasonably good speaker—unit chassis

can be made from an ordinary tin or

enamel basin mzasuring 12in. or 18in.
in diameler.
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l-l LATEJT KITI

HE well-known firm of Lissen, Ltd.,
bave been making wireless com-
ponents practically since the in-

ception of broadcasting in this country,
and their progressive policy has contributed
in no small measure to the cfficiency and

The atiractive lines of. the new Lissen

Skyscraper ‘Three Consolette may be
gauged from this photograph.

reliability of the home-constructed set.
It was, therefore, with pleasant anticipation
that I erected the kit of components (com-
plete down to the last screw) by means of
the really well-done wiring diagram_sup-
plied with it. I should like to give a
word of praise concerning the manner of
presentation of this wiring diagram. At-
tractively produced in colour, a great
amount of effort must have been put into it,
and a mere glance at it suffices to indicate
that the firm at the cutset have intended
to produce a thorough job.

A Simple Set to Erect .
It is but the work of an evening to erect the
set, and it worked straight away without

tedious tuning up. I gave a kit of parts |

to a raw amateur to erect, and in point of
fact he had never made a set before. e
had no difficulty whatever, and did not-
- worry me as to where this or that went.
Upon connecting the set on to my aerial
I tuned in Regional at full volume, and it
j3 in no sense of flattery, but purely because
I wish to accord praise to a worthy article,
that I say at once that this famous factory
has really surpasscd itself in producing the
Skyscraper kit, Before continuing with
my description of the actual test, may I
explain that the Lissen Skyscraper con-
structor’s kit employs the new Lissen
shielded coil in conjunction with a screen
grid detector and pentode circuit. A Lissen
metallised H.F, valve is used in tho first

Wg"'

rar

‘LISSEN SKYSCRAPER

st‘we, the second stage is a Lissen Det.
valve, and the output valve is the Lissen
economy power pentode valve. The trans-
former 1s, of course, the well-known Lissen
Hypernik. All of the components are
mounted on an aluminium  chassis, fitted
with & neat and attractively-finished panel.

-

.u

Fitted for a Gramophone Pick-up

The receiver is fitted for tho use of =
gramophone pick-up, and terminals are pro-
vided for the addition of an extra loud-
speaker if required. The Consolette kit,
complete with valvesand a specxallymatched
loud-speaker, costs £6 5s., and the table
model £5 5s. .The kit a,lone, exclusive of
cabinet but complete with the three valves,
costs 89s. 6d. T must accord my meced of
praise to the cleverly-designed cabinet ; it is
well made and beauntifully finished, and
coupled with thc very modern lines of the

. set itself it
should meet
the most
exacting re-
quirements.

Rear view, showing battery space, built-in
speaker, dual range shielded coil, Lissen

will be gauged that the

valves, etc.

et petre’

KIT:

The Lissen Skyscraper.

MAKERS;

Lissen Limited, Worple Road,
Isleworth, Middlesex.

SPECIFICATION:

All-metal  chassis, shielded
coils, screened grid, detector
and pentode valves, metal
panel, two styles of cabinet—
allin Consolette and Table
model. Pick-up terminals fit-
ted. Complete with wvalves,
matched speaker and cabinet
H (walnut), Constructional
H chart in two colours included,

PRICE:

Consolette, £6 5s., Table
Model, £5 5s. Kit only (in- ¢
cluding valves), 89s. 6d. H

Boaeenan

!
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L

Over Forty Stations
Reverting now to my
test, in one evening I
received over forty
stations, the weakest of
them being at comfort-
able foud-spcaker
strength., Over a half
of this xnumber were
foreigners, from which it.

setreachesout. No dif-
ficulty whatever was experienced in separat-
ing any of the stations, cither British or

Aforeign, and in no instance did I experience

jamming. The tuning is delightfully easy
and selective—no finicky knob-twiddling—
and the reaction is smooth ; it does not
come on with a bump, and weak stations
can be  built-up ” to comfortable volume
without distortion and without working too
near to the point of oscillation. T welcome
the lead which Lissen have given in pro-
viding a complete kit—a much better ar-
rangement than leaving the inexperienced
amateur to choose his own valves, etc.,
only quite wrongly to blame the set when
really the valves arc to blame. I welcome,
too, the provision of pick-up tcrminals,
for more and more are listeners tending to
combine radio with the gramophone.
1 repeat—a splendid kit, which will satisfy
the most exacting requirements, _—
4 . . -

Another style of cabinet for the Lissen Skyscraper—
the Table Model.



Fig. .—Tke sel is housed in a cabinet construc-
ted on modern lines, including a sliding frame,
space for speaker, batleries and accumulator.

HE most remarkable thing about this
get is that in spite of the fact thatit
has not an *“ ode,” * dyne,” * stat,”” or any
“other fancy suffix, and probably becanse
of its very simplieity, it yields remarkable
results. Not only -is it simple to operate
and simple to build, but it is certainly
cheap, up to date, and selective. I do not
claim for it that it will do all that our Long
Range Express will do, for that is a star set
designed to satisfy the most meticulous
home constructor. The difference between
the two scts is that this will not give a
greater output than about 23¢ milli-watts,
and as such it is not suited for use in con-
junction with a moving-coil speaker. With
the speaker which we have selected, how-
ever, ample volume may be obtained, and
I can recommend its eonstruction with
every confidence. You will be amazed at
the manner in which the set will reach out
for a fair distance on to the Continent, for
most of the foreign stations ordinarily
required by the listencr are brought in with
a minimum of knob-twiddling.
. Before procecding with the deseription
of the construction, & word or two about

the cabinet is recessary. This is. of Clarion |
and; designed on modern

manufacture,
lincs, includes a complete slide-in frame
upcen which a frame aerial may be wound.

Fig, 1.—Delails of the speaker baffle.
Certain modifications, of course, would be
necessary to render the set suitable for

« frame aerial reception. This is a matter,
however, we hopo to deal with next week.
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Owing to the minimum number of
components included, the wiring will
be found practically * fool-proof ™ ;
owing to the limitation in the number
of control knobs, the tuning-in of
stations will also be found ‘fool-
proof ”’; and, finally, owing to the type
of intervalve couphn;,s which _have
been included, the quality of the re-
ception will sa,tisfy even the most
critical listener.

The first inter-valve coupling in-
{ .cludes, besides the usual L.F. trans-

which remove a celtam amount of
external wiring. - In addition, the
method of connection employed in

dard of guality to be obtained.

The coilincludes a wave-change switch, an
on-off switch, and a variable sclectivity (or
volume control} device. These three con-
trols arc combined in the one knob. It will
be seen, therefore, that although the circuit
consists of the rather orthodox detector
and 2 L.F. arrangement, therc are sufficient
novel features included in the receiver to

Complete Wiring Diagram

. /
is on page 13, I
—

o
/.2

/
-

Construction” )
Having described the special fcaturos of
the receiver, we may now get down to the
description of its construction, and cven the
beginner will find no difficulty in following-
the instructions given below. .
First of all lay out the various.com- #
ponentson the baseboard in the positions.
shown in the wiring . diagram.  Note .the
arrangement of the two inter-valve conp-
lings before screwing them down, so.that’
the wiring will be correctly carried out
without, for instance, having to remove one
of the transformers and turn it round. It
is little points like this that sometimes
make theconstructionof arecciverirksome.
Do not drive inasingle screw until youare
quite certain that each component is in its
correct position, and the right way round.
In this particular recciver all tho com-
ponents may be screwed dowli before any

former, two additional components,”

the component enables a high stan- |-

I'Dlﬂ- o
&
/ /
. L |‘1.
_ A8 2
%’plﬂ |
2k
f‘/ w Fig. 2~
A drilling jagram
for the front panel.
L : warrant its inclusionin a new §
periodicalin the year 1932

“DOLPHIN”

A splendid economy receiver, on modern lines, with
extremely selective, and will reach

of the wiring is carried out. Note that a
small hollow must be filed in the lowest
portion of the terminal block carrying the
pick-up terminals. This hollow should be
just large enough to hold the battery cords
firmly in position, Mark out and drill the
panel in accordance with the pancl lay-out,
and then attach the two condensers by
means of the fixing bushes. No problems
of any kind should have arisen so far, and
the receiver is now ready for wiring, a pro-
¢ess which will take a little longer than the
previous part of the work, and one_ which

will require just a little care, although 11: w1ll

not be found actua]ly deﬁcu t.

Wiring

In any recciver it is always preferable to
wire up in a systematic manner rather than
by just putting in a wirc here,”and then
another wire there. Personally, 1 have
always adopted the preoccdurc of wiring
low potential parts first, then wires carry-
ing high voltages, and so on. I would
thercfore suggest that the same idea be

carricd out in this sct, that is, wire the

filament leads first, then the leads to grid
and p]atc terminals, and so
on; as each wireis put into
its place, cross out the corre-
sponding wire on_the wiring
diagram. By working in this
fashion - one is assured of put-
ting each wire in its correet
position, and when the job is
finished no wires will be found
to have been omitted or put
- into the wrong position. Note
that one terminal on’ the
transcoupler is not used in
this, particular circuit ar-
_rangcment

Testing Out .

When . the wiring is com-
‘pleted, plug a Mullard  PM2DX
" valve mto the detector valve-holder,
" that is the one in front of the tuning coil ;
a PMILF into the next holder, and a PM 2

1

Fig. 3.—A l'hree ~quarler front view of the set
showing the atlractive lines of the cabinet, and
the operaiing conlrols. -
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STRAIGHT THREE

Cheaply constructed,
out in an astonishing manner

many novel features.

into the remaining holder. A 2-volt accu-
mulator is used with these particular valves,
and the two L.T. leads should bo joined to the
positive and negative terminals of the aceu-
mulator. The H.1.1 lead should be plugged
into the 90-volt tapping on the high tension
battery, and H.T.2 into the. 120-volt socket.
The grid bias is also a critical adjustment,
and the valves recommended by the valve-
makers for the voltages applied in this
particular cireuit ave 4.5 volts for G.B.1
and 9 volts for (.B.2. By using these
values you will be assured of quality and
long life to the valves. Attach a lound-
speaker to the L.S. terminals and you are
ready to tunc in. The knob on the left of
the pancl should be turned as far as it will
go to the left when the set is not in use,

PRACTICAL WIRELESS
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it is

Next
Week :

“WHAT THE
DOLPHIN WILL DO.”

increase the strength of the statlons Having
rotated the tuning dial to the end of its
scale, advance the left-hand dial a few
degrees farther to the right, and again run
round the ’cunmnr ‘dial.  You will
find now that other stations are
audible owing to the increased
coupling afforded by the aerial coil.
When the left-hand dial is rotated

Fig. 5.—A three-quarter
front view of the panel
and baseboard,

a wavelength rather close to our own
high-powered sfations, a balance has to
be struck between the left-band  knob
and the right-hand one. In other
words, the scleetivity has to be increased
to e¢nable the station to occupy a very
narrow band on the dial, and this naturally
reduces the strength. Then the rcaction
contro! has to be cmploycd to build up the

A e R

carniie e

:  SPECIFICATION FOR THE “DOLPHIN” STRAIGHT THREE.

: 1 Ready Radio Dual-range Coil Unit
: 1 Jackson Bros. J.B. .0005 mfd. Vari-

; 4 Clix Wander Plugs, G.B. —, G.B.
—1, G.B.—2, G.B. .

Fig.

the speaker and batleries.

In this position the valvesare
turned off. Now turn this
knoba few degreesto theright
and the receiver is switched
on, and is in its most selec-
tive condition, whicli means,
of course, that signals will

4—A rear view of the set showing the fillet supporis
for l/u: baseboard and the roomy comparlment for

able Condenser,
with slow-motion dial.

i1 Igranic 00015 mfd.
Condenser.
{1 Bulgin Transcoupler.

{3 W.B. 4-pin Valve-holders,
f 1 T.C.C.
; denser, three-terminal type.
{1 Lissen 2-meg. Grid Leak.

; 3. Belling Lee Terminal Mounts.

i 6 Belling Lee Terminals

: 1 Belling Lee 5-way Battery Cord.

mid-log line,

Reaction

i 1 Slektun Colt 5-1 L.F. Transformer.

0002 mfd. Fixed Con-

(Aerial,
: Earth, Loud-speaker -+, Loud-
speaker —, and Two Pick-up).

1 Permcol Ebonite Panel, 12in. by
7in.

1Wooden Baseboard, 12in. by 8in.

2 Bulgin Panel Mounting Dial
Pointers.

1 Coil Lewcos Glazite,

1 ‘““Motor” 5,40 Super
Unit with Cone.

1 Ever Ready 2-volt 40 ampere
hour L.T. Accumulator.

2 Ediswan 60-volt super-capacity
H.T. Batteries.

1 Lissen 9-volt grid bias battery.

3 Mullard Valves, PM2DX, PMILF,
PM2.

1 Clarion ¢ Do[phm Three "’ Cabinet.

Power

T 1 B R G N T B B S aL

completely to the right thc receiver
is automatically tuned to the long
wave band, and Daventry, Radio-
Paris, Hilversum, and other long-
wave stations will be heard.

On the normal waves, in order
to listen to somc of the weaker
forecign stations which transmit on

strength again, and in this way it is possible
to hear such stations as Langenberg, for
instance, without any background from the
Northern Regional.

1f you are situated very close to one of

. our main stations, you may . find it advan-

tageous—from the point of view of avoiding
distortion due to overloading—to use, in

(Continaed on page 17.) MHT+2
A"
-0002 TRANSCOUPLER HT+1
W '
Al

=
o)

be at their weakest. Rotate é

the centre dial, which will

enabl}e y(n;l to tur(ie to vz;lri%\]xg A G R
wavelengths, and yousho

soon be able to yhef.u‘ your CoiL UniT
local station, which you will

find will only occupy a very LT E
small epace on the tuning dial. o] C

You may bein a good district,
and be able to hear two or

three stations with this par-
ticular setting of the first
dial, and without the use of
the third or right-hand dial,
This controls the reaction
condenser and serves to

Straight Three.

Fig. 6.—Tke circuit diagram of the ** Dolphin
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WIRING DIAGRAM OF

THE “DoLPHIN” STRAIGHT THREE

Simplicity of wiring, ease of operation, cheapness of construction, excellent selectivity, and fair range
of reception are some of the characteristics of this set. Full details are given on pages 12, 13 and 17.
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THE ;
GREAT LITTLE
"’:_‘TRANSFORMER

eufled _

WHERE ONLY THE
BEST WILL DO

®

You cannot obtain
anywhere, at such
a moderate price, a
more dependable
transformer than
the Slektun Colt.

It has Dbeen
specified by many
well-known de-
signers for its sound construction and
its unvarying quality reproduction.

For years of faithful service choose
Slektun components always. They
will give you better results and com- Mains Transformers
plete satisfaction, RATIOS 2-1,3-1,4-1,5-1 Loud: spc;‘;er Units,

 COLT 'I'RANS FORMER

FOR BETTER
T RESULTS USE

Slektun
L.F. Transformers
H.F. and L.F. Chokes

Quality Radio Componenls. In Cau of Any Difficalty Wrile Direct Ta

SLEKTUNPRODUCTS LTD., 21 DOUGLAS STREET, WESTMINSTER, SW.1 @

All Good Radio Dealers Stock “Slektun”



September 24th, 1932

~t

The employment of Mica Bridge
Mounting ‘in Cossor Valves ensures
microscopic accuracy in the assembly
of the electrode system. As a result

Below is an enlarged section of a Cossor -
A.C Matns triods.—the 41 M_J;{_IL_ lfhe the characteristics of every valve are
Ny p de e o . . N : v .
Z;;Z{,f;,‘,f ‘},}’ffheB’;’,;,,"j,,‘;’Z“‘”i\,gf‘; ,;?,f, identical with those of the original
cut-away” view of the cathode, showing design developed in the laboratory.

the heater wire in position.
: Variation is impossible. The perform-

ance of each valve is therefore safe-
guarded—the Mica Bridge is a virlual
‘guarantee of performance and reliability.

SPECIAL OFFER

Send for a free copy of one of the most
comprehensive valve catalogues ever
published. This, the Cossor 72-page
Valve Catalogue, contains full fechnical
data, characteristic curves, operating
conditions etc., of all types of Cossor
Valves. Please use the coupon.

OSSOR
VALVES

A. C. Cossor Lid, Highbury Grove, London, N.5.°

To Messrs. A, C. Coscor Lid., Melody Dept.,
Highbury Grove, London, N.5.

Flease send me, free of charge, a copy of the
72-page Cossor Valve Catalogue, B.14.

NG et ettt e s nn oo

Adc’ress

Depots at Birmingham, Brisfol, Glasgow, Leeds, Liverpool,

Manchester, Newcasile, Sheffleld, Belfast and Dublin,.

PRAC. 24/9/32.




(Continued from pege 13.)
place of the P.M.2 valve. a larger power
‘valve such, for instance, as the P.M. 202,
or even the P.M. 252, With these valves
a greater output is naturally obtainable,
but it must be borne in mind that the high-
tension consumption will be increased and
this will destroy onc of the features of this
receiver-—economical running. -
It will be noticed that two pick-up
terminals are provided in the centre of

PRACTICAL WIRELESS

the baseboard.  The bias lead fromone
of these terminals must be inserted into
the grid Lattery at about 6 volts, whilst |

17

theother terminal is joinsd
in the receiver to the prid
terminal. When the pick-
up Js o use, the contro!
knob on the coil unit
must be turned to
its most sclective
position — that i3,
just as far as the
first marking on
the sclector szale,
There  will  then
be no  ri of
the wireless  pro-
grammes  being
heard in the back-
around. If the
pick-up 1s  very
sensitive, a4 volume
control will have
to be used to re-
duce the output
from the pick-up
to a lJevel which
can be safely
handled by the P.M.1{L.F.

Donot forget to rotate
the Jeft-hand knob to
switch off.

This photograpk and
drawing show the
Dolphin in three-guarter rear view.

Shielding Transformers

Many transformers and  clokes are
supposed to be sufliciently shielded Ly their
own covers, but it is often found in practice
that these covers are sadly lacking in
shielding properties. One result of this is
that in a mains-operated sct, you will get
a hum owing to the circuits interacting
with one another.

To properly scrve as a shield the cover
of the component should he of much
thicker matcrial than that generally used.
The usnal precaution to place transformers
—for instance, the power transformer and
any ncar-by inter-valve transformer—
at right-angles to one another goes a long
way to avoiding trouble, however, and if
you are not sure about it you might try
connecting the inter-valve transformer by
ameans of leads a few inches long, so that
vou can shift it about and turn it in different
pesitions un(':jl you got t*ho beft result.

A .Fuse Tip

In many scts a {lash-lamp. bulb is con-
neeted between the H.'T. negative and L.T.
negative to act as a fuse. Sometimes this
bulb ig “fused ™ and a spare one is not at

e

PRACTICAL
PARS

e

rarm

hand when the set is wanted in a huoery for
a particular item.  In such casces there is
no need to short the bulb holder or to alter
the wiring of the set.  All that is necessary
is simply to remove the wire connecting the
negative of the H.Y, battery to H.T.
negative terminal from this terminal, and
join it instead direet to the YT, negative
terminal,

&% * * *

Loud-speaker Hints

It is a good plan to go over the loud-
speaker occasioually and to tighten up alt
nuts, screws and terminals.  If any of
these are loose all sorts of rattles may be
sel up.

“ Boomy ” results from a loud-speaker
are sometimes due to eabinet resonance,
and a good way of overcoming this is to

»

pack the interiov surfaces of the cabinet
with sound-absothiuz  material such s
thick felt.

I cases where the load-speaker is totally
enclosed in a cabinet of the console type,
improved results can often be ohtained if a
large hole—about 6ins. diameter—is cut
in the back of the ecabinet, It can bo
covered, on the inside of the cabinet,
with tinsel gauze like the spealier fret.

#* * % x
Smoothing Reactton

For short-wave workina smooth re-
action is essential, for on this the entire
sensitivity of the seb depends.  Incorreet,
operating conditions of the detector valve
usunlly  causez " ploppy 7 reaction, an:l
to remedy this try a lower plate voltage—
not more than 60 volts should be needed
with 1he average detector. .

If this dees not cure the troable it may
be that the positive bias on the grid of the
deteetor, as applied  through the grid
lcak from the positive side of the filament
battery, is too great. Try o higher value
of grid leak. Anythinz up to 5 megzohms
is suitable for short-wave working, with a
G008 micro-farad fized wridl condenser,
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We shall be glad to
advise readers  con-
cerning the purchase
««f complete scts,

BY

. THE LOTUS “BUD” |
A.C. MODEL :

17in. high by 8in. deep, houses the set. A
fretted aperture (in simulation of the Lotus
flower) oceuptes the top front  partion.

metal escutcheon plate finished in **
Bronze.” The tuning dial is of the dum

this contro! particularly pleasing to handle.
The “on-off” snap switch is arranged
underncath on the same plate.  On the left
and right of this, respectively, are the
“Jong-short.” wave switech koob and
volume cobtrol knob.

_{ NEXT WEEK: |

T HIS splendidly-made instrument js .;} ; j THE VARLEY D.C. . %

i product of the well<known firm of | ' D !

Lotus Radio, Limited, of Mill Lane, MODEL q

Liverpool, makers of high-class schs and ! - ———_—e==
components, whose claime regarding . this |

The bacl cf the cabmet is removable by
releasing two flush-fitting. bolts. Along the

bottom of this side are arranged earth
recciver, and is available in types suitable ! socket, mains plug, mains acrial plug, two

for cither A.C. or D.C. current supply. An | oy o ; =S "
attractive walnut case, the approximate aerial sockets and a seloctivity control.
dimensions of which ave 14in. wide by . A well-tried straight circuit is emploved,
nens whieh ate - Y1 a Jow damping detector and 4 electrode
power valve with an outpub of .
900 milliwatts A.C. bcmu incor-
porated. -

An all- m(‘tﬂ] Westmghouse rec-
tificr is followed by a very efficient
smoothing arrangement, and the
Magnavox moving * coil loud-
speaker i8 provided with sockets
for attaching an independent
speaker. By moving a plug into
one of three sockets at the base
of the mains transformer, the set
iz rcadily adjustable for usc on
supply voltages of 200 to 250
and over. Both mechanically and
clectrically the whole assermbly is
o good sound job.

The primary inften-
tion of the designers
was to produce a sct
that would give per-
fect reception of a
fow stations, and the
number of listeners
whose requirements
are thus fulfilled
must be considerable.

We had the plea-
sure of testing an
A.C. modcel of the
Totug ** Bud ” taken
at random from
wtock. It was tested

model wore, under test, more than fustified. !
The - “Bud” is a 2-valve sllcloctric |

The Lofus suilease
povluble

Jour, which corts
£12-42-0.

immediately below which is gituated a neat
Cornish |

type horizontally disposed, and a generous |
part of the milled edge projecting makes
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TEST REPORTS OF COMPLETE RECEIVERS
THE TECHNICAL STAFF

approximately twenty-five miles from Lon-
don, and, notwithstanding the conversative
atrnsof the designer, the reproduction of botl
speech and music, vocal and instrumental,
was unusually clear, with complete absence
of mains noises or interference from other
stations, and the volume steength was truly
robust, free from regonance, and pleasing
to the ear. Without using an outdoot
acriad, that is, by transferring the mains

acrial plug into one of the aerial sockets at

the rear of the set, perfect reception of the
National, London National, and London
Regional programmes werce obtainable. This
consideration should he of especial interest
to rosidents on premises where the ercetion
of an outdoor aerind is a practical impossi-
bility. The quality when using an outdoor
aerial was cqually as good, two aerial Jead
sockets being fitted, one for maximum
volume and the other for usc in conjunction
with the selectivity control. Several Con-
tinental stations werc tuncd in, notably
Radio-Paris, Konigs Wusterhausen, Huizen,

| Biffel Towcr, Strasbourg, 1oulousc, Prague,

Copenhagen, and  Buadapest. The total
number of stations logged was much in
excess of this.

To those who are looking for a receiver
of this description, this one can be
thoroughly recommended. The capabilities
must be heard to be appreciated, and will
scon convert the listener to an enthusiastic
owner. ‘I'he valves are Mazda A.C.jJ2H.L.

and Cossor 41 M. P.

The price of the A.C. model is 10 guincas,
and that of the D.C. model is 11 guincas,
these prices include roya.]ty

Th: Lotus ““Bud,” an ail-

cectiic A.C. two-valver of
ousstanding pezformance ot £10-10-0. The
C. model cests £11-11-0.
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OVER
CURVE

The growing ether congestion calls for
still more sclectivity.  The super-
heterodyne and special ultra-reaction
circuits have been developed to meet
this rcquirement, the tuned circuit:
being made sharply resonant, de-~
liberately cutting off the high notes.
Itis clear that a low-frequency coupling
device 15 required which will restore
these weakened high notes to their .
correct value. The new RECTATONE
transformer does this. Its frequency
Yesponse curve is straight up to
1,000 cycles per second and then
vises, reaching a maximum at approxi-
mately 4,500 cycles.

1,000 CYCLES—A RISING

RECTATONE, THE IDEAL L.F.
COUPLING

The degree of compensation is
variable and may be suited to the
particular tuned circuits in use or
employed to correct deficiencics
due to the loud-speaker or to the
acoustics of the room. RECTA-
TONE is thus the ideal L.F.
coupling for all selective sets—
particularly useful for  those
using a pick-up or for radio-
gramophones, since the tone con-
trol so valuable on radio can be
cut cut on * gramophone ” where
it is usually unnecessary.

List No. DP33.
Ratio - 7 : 1.

Compensation 1s  controlled by a
variable resistance of about 5,000
ohms connected external]y between
the terminals HT. <4 and RES.
With a pentode output valve a 2,000
ohm fixed resistance may be con-
nected in series with the variable
resistance in order to prevent ex-
cessive amplification of high fre-

quencies with consequent lability to

sclf-oscillation.

When bass and treble are correctly present, Rectatone
FREE preserves them . . « . . ... ... ... ... When
the higher notes are missing, Rectatone restores them.

To Messrs. Varley, Kingsway House, 103 Kingsway, London,
W.C.2.

Please send me, free and post free, the

I
|
{
“BOOK OF THE RECTATONE?” i
i
{
|

Dateioiiniiiinnnns

|
I
I
I
I
I
|
|
!
{
i
i

/'rnic(ors : OLI V R
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THE NEW RANGE OF REGENTONE MAINS UNITS

STAR

FEATURES

%%%—#%—

Change from battery to mains
but change with Regentone
—and follow the experts

If you have a battery opecrated rcceiver, make it all-

electric with one of the new Regentone Mains Units.

Regentone Mains Units are specified by famous sct

. manufacturers for their sets; experts choose them for

star ciccuits, the Press pays tribute to their efhiciency

and reliability. Choose Regentone—the onc the
experts all recommend.

—THE SYMBOL OF INDIVIDUAL CRAFTSMANSHIP

ONLY ON REGENTONE

The incomparable range cf Regentone Mains Units entirely
redesigned.  Each Mains Unit now incorporates these

five star features.

Each model is housed in a solid drawn steel case, cf
most altractive design having a Florentine bronze finish.

Fach and every model is provided with tappings divided
into three main groups ; SCREEN CRID, DETECTOR AND
POWIR.
have high, medium and low outputs,

The Screen Crid and Defector supply each
The power supply
has one output only. SEVEN VOLVACE TAPPINCS ARE
COMMON TO ALLMODELS.  All mains units incorporate’
a LINE VOLTAGE REGULATOR, by means of which

- voltage fluctuations in the main supply line can be

compensated.

The Line Voltage Regulstor and voltage tappings are

carried by a specially moulded distributing block; the
sockets carrying voltage are sunk into the insulating

medium.

For supply and voltage as follows
1007120 volts, at 407100 cycles.

cycles at an extra charge of 10/

200/250 volts,
Dual frequency 25/50
Prices from 3976

or 8/- down.

Regentone, Ltd., Regentone House, 21, Bartlett's Bldgs., Holborn Circus, E.C4, Tel,Central 8743 (5 lines), Irish Free State Distributors: Kelly & Shiel, Lid., 47, Fleet St.. Dublin,
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In this interesting article W. B. C. Richardson explodes some commonly-

accepted

notions
about

wireless

When is a coil not a coil ?
Left is a modern diminutive coil and right an H.F. choke.

AVE vou ever noticed the number of
erroneous ideas which are prevalent
amongst radio enthusiasts ? Iven

the most inteiligent seem to be burdened
with them, designers and manufacturers
being no exception. ¥or instance, most
designers maintain that fairly thick wire
should be used for connecting up receivers.
This iz vsually quite unnecessary in any
but short-wave sets. 1t stands to reason
that if a toning coil is wound with, say,
28 or 30-gauge wire it is stupid to use

16-gauge wire to connect it up., The
reduction in H.F. resistance would be
infinitesimal.

Coils in Cans

We are told that since H.T. currents
travel ounly on the surface of the wire,
w¢  should have multiple strand acrial
wire and thick connecting wire. How-

Why always put an H.F. choke in the plate circuit of
the detector valve ?

denser. In the few -cases  when it
really 18 necessary to by-pass the H.K,
component of the rectified current the
proper arrapgement 18 a good choke and a
condenser across the plate and filament
of about .0003 mfd. This latter provides
the alternative path when the reaction
condenger is at a minimum setting. The
use of a differential condenser has the
same effeet.  When the reaction is retarded,
that is, when the ecapacitative coupling
between the plate and the reaction coil
is reduced, the capacity between the plate
and, carth dircet automatically increases
and so provides another path for the H.F.
currents. In spite of popular belief I

have never found that a differcntial con-
denser gives smoother reaction control.
Corrcet biasing of the detector grid by
aecans of a potentiometer will do that.

being nissed. ““ Straight line” conden-
gers do somewhat the same thing. Yon
have probably noticed that a constant
increase of capacity across the tuning eoil
does not mean a constant increase in
wavclength. The increase in wavelength
gradually becomes less. With a circular
condenser this mceans that when tuning-in
to a serics of stations equally spaced as
regards  wavelength, they will come in
crowded together at the bottom end of the
dial and spread out at the top end. The
straight Jine type of condenser compensates
for this by giving only a slight inercase
of capacity for each degrce of movement
at the lower end of the scale, thus a greater
movement of the dial is required to tune
from one station to the next than with the
circular  type. It sprecads the stations
wider apoart on the dial only. It cannot
alter their wavelength, so that if they

ever, when we come to buy an ellicient
tuning coil to connect in scries with
our acrial we are sometimes presented
with a gadget in a can cousisting of a
coil of very fine wire wound round a
sl bobbin, much like an H.F.
cioke.  The point is that both de-
signers and constructors are not con-
sistent.  Surely if we desire a really
cfficient acrial-carth system the wire
of aerial, carth, and coil should be of
the same gange. Of course, we all
know that reaction will overcome
the H.T. resistance of a coil, and that
i3 no doubt why some very inellicient
types are able to work at all. Another
point in connection with the acrial and
tuning system is that usually the most
officient condenscers, namely, air diclectric,
are used for tuning, that is, connected
in parallel with the coil, whereas any old
solid diclectric condenser is connected in
series with it as the selectivity device.
1f we are loth to put a resistance across the
coil, why put one in series with it ¥ That’s
what it amounts to.

H.F. “ Choke ** or “Joke ' ?

If you look at the circuit diagram of
any receiver published during the last
three or four years vou will notice
that almost invariably an H.F. choke
is included in the plate circuit of the
detector valve., It is usually the more
rubbishy tvpe of choke which is re-
served for this position, and the fact
that the set works well with it is not
because of the presence of the choke,
but because it makes no difference !
With two-valve sets and most three-
valvers it is quite unneceszary (o
includea choke. The only difference
it makes, if any, is to cause the
oscillation point to occur on a slightly
different setting of* thé réaction con-

“The
fallacy.

Power-grid detection does not make weak signals powerful.

Limits of Slow-Motion Dials

Mention of controls reminds me that
many amatenrs still think that a slow-
motion dial will give them morce stations,
and that the kilocycle and square law
type of condensers, by spacing out the
stations, will provide greater selectivity.
Actually, of course, slow-motion devices
merely enable the bam-handed to move the
condenser round slowly instead of in & series
of jerks and thus lessen the risk of a station

LET OUR ADVICE BUREAU
SOLVE IT FOR YOU! See page 65.

: e
of crystal detection is a

A valve is just as clear if the volumz is cuat

greater " clearness

down to that of the crystal.

overlap one another when using a
circular  condenser they will stilt
overlap on a syuare law or kilocycle
condenscr.

Misleading Terms

1 think the indiseriminate use ot
the word “ power” in radio nomen-
clature has heen  responsible for
many false ideas amongst amateur
constructors.  Tale, for cxample,
“ Power grid detection.”” What a
fine-sounding phrase to mislead the
. noa-technical ! I scem to hesar the
novice saying naively : *“ Ah, 1 must have
that and make my set more powerfnl !
Actually, of course, it does nothing of the
sort. 1t merely prevents overloading of the
detector valve when receiving very loud
signals. It does not make the sicnals
louder, but prevents distortion if they ¢
already loud, cither through close proximity
to a broadcasting station or through pre-
detector amplification. The terms * power
valve ” and “ super power valve ” provide
similax examples. There are quite =
number of people who firmly believe they
will get more power from a small set by
using a super power valve, whercas an
L.¥. or small power type would give the
greatest signal strength owing to its
higher amplification. Here, as in
the previous case, “ power ” signifies
“ power handling ” and not * power
producing,” as we are so often inclined
to assumec.

Batteries Full of “ Volts **

Perhaps vou will forgive me if I
bring up onae again the somowhat
hackneyed subject of worn-out H.T.
batteries.  Yet there are users who,
when they find the voltage of their
battery has droppcd from 100 volts
to about 60 volts, will purchase a
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if both Datterics are iden-
tical as xegards voltage and
capacity, but even then they
are likely to vary as they
arow older. ‘This meaps that
the battery with the hichest
voltage  discharges  through
the other one until the vol-
tages aro level again, In the
case of a partly-nsed one and
A new battery it is even

You cannot make a silk purse out of a pig’s ear !
Two old H.T. batteries joined together do not cqual a n2w one.

new  60-volt battery and commect it in
series with the old one with the idea that
they now have the equivalent of a new 120
volt battery. Vo these persong an H.T.
battery is full of “ wvolts ™ and nothing
clse. Mo long as the volts manifest them-
scelves on the meter they feel perfectly
content. It is cutrent and not * volts
that one takes from the cells, Just the same
as wo take water and not pressure from a
tap. When the Lattery is old it has a
very high internal resistance which, to
continue the analogy, is like a stricture
in the watcr-pipe. 1t we put our thumb
over the opening of the tap we can feel the
pressure, but as soon as we take it away
the water, instead of flowing out copiously,
just dribbles out owing to the stricture.
By substituting " voltage ** for *“ pressure,”
“resistance 7 for ¢ stricture,” and “* clee-
trical current ” for the * flow ™
of water, I think you will sce what I mean.

Another practice whichh might at first
sight appear quite in order is that of
joining Lwo batteries in parallel, that is,

or current 00 1 ;
formers and bricht emitter

connccling the two positive sockets to- :

gether and the two negative sockets together,
and using the whole as a substitute for a .
* super ”’ battery. This is all very well’

worse, sinee the new bhattery
will discharge until it is no
better than the old one. The
resultant battery, instead of having the

capacity of one new battery phis that of .

one old one, is now

no better than an old
one ! .

Some Fads

I min afraid I have not so far stuck to
my title by serving up any fads to go with
the fallacies.  However, hiere
are one or two: Iirstly,
there is the practice of switch-
ing off the sct instantly
there is the slightest sign of
thunder or even atmos-
pherics.  Of course, it is safess
to ‘““carth™ the acrial when
a storm gets very near, bhut a
few distant rumblings won’t
sct the house on fire ! Another
silly fad is that of saving
obsolete apparatas, old trans-
valves being carcfully stored reduce
away in a “junk”™ box with the idea
that they might come in useful. Throw
them away—tt is only a sign of meanness !

Finally, Jet me remind you of another
fallacy—that of - thinking you can get
both concert-hall volume and plenty of
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foreigners with the average three or four-
valve set. Without doubt, by carcful
design of the L.F. side, with, say, push-pull
amplification, you can obtain that ** shake
the floor ” volume, but if you require range
then you must have one or more H.F.
i stages.  This leaves, at the most, one valve
as LIS amplifier, and that certainly will
not. make the loud-zpeaker jump off the
table.

From this vou will gather that it is not a
fad to have two reccivers in the house—
one for forcigners and onc for quality
local-station reception.  Quite a number of
experienced technical people boast two such
receivers, the local recciver being installed
“for use by the ordinary members of the
: hougehold, and the range-setter heing
: fitted up in the laboratory ov workshop.
A switch will enable the ouiput from this
latter recciver to be heard throueh the
loud-speaker attached to the houschold

A slow-motion dial does not give more stations, but it may

your chances of missing them by 100 1o 1.

set when a programme of sufficient interest
is available., Where this idea is to be
carried out, don’t forget that a filter output
is essential so that therc will be no risk of
interaction through the loud-speaker leads,
and no voltage drop through the sgame caunse.

THE PHOTO-ELECTRIC CELL

GREAT Anoos deal of in-
terest : has becen
arous- cd in the:

past fcw months by
the anima- ted  show-
window alt ractions,
which  arc operated by
the passcr- by placing
The B.T.H. pholo- electric
cell  showing the shape of
the electrodes.

his hand over a small objeet on the
window. It is quitc amusing to hear some
of the theories put forth as to * how it's
done - very few  suggestions  bLeing
anywheore near the mark. Actunally, the
Jittle object which has made this type of
advertisement possible is known as the
“ Photo-electric cell,” onc type of which is
lustrated above. The cell consists of a

small glags tube—very similar to a wireless

valve—and it contains two metal plates—a
Cathode and an Anode. In the type illus-
trated, an ordinary valve-base is fitted, the
Anode bLeing joined to the Anode pin, and
the Cathode to the valve pin. The glass
envelope is not evacuated, but contains a
gas. I'be peeunliarity of this eell is that when
a light is applicd to the Cathode clectrons
arc cmitted, and if o positive potential is
applicd to the Anode (as in a wireless valve)
these clectrons are attracted to the Anode.
The circuit shows how the P.E.7 may be
arranged in the Grid circuit of a small
L.F. or Powcr valve, so that the application
of any lght on the cell will operatc the
relay in the Anode circuit of the valve. If
the cell connections are reversed the method
of operation is also reversed, that is, a light
shining on the cell will give a steady current
in the Anode circuit of the valve, holding
the relay closed and, on the light source
being interrupted, the relay will open.
There arc a great wany uses to which
this ccll may be put, amongst which may
be mentioned  burglar alarms, switching
on or off lights at predetermined times, or
giving warning of the arrival
of a customer in a shop. The

Proro-Erecrric Cere

should be arranced, with the cireuit
shown, at a distance of 3{t. or o, and
then  aradually  braught toward the
cell.  If before the lamp has been brought
at the required distance from the cell the
relay:is operated, then it is necessary to
reduce the cell potential. Alternatively, if
the lamp has to be brought closer than
6in. beforc the relay is operated then
the resistance across the grid circuit must
be inereased in value.  \Where it is desited
to operate the relay with only a weak
source of light, the grid-bias should be
lowered until the anode current is brought
just below that valuc required to operate
the rclay. A slight increase in current
caused by a weak Jight on the eell will then
be sufficient to work the rclay. Where
any special reguirements are to be met,
and any doubt is fclt as to values of either
applicd potentials or resistance of relay,
ete., the engincers of the B.I"H. Company
will supply the necessary information.

enthusiastic amatcur may

devise many interesting ex- CAarODE
periments which will be made Vs
ossible by the operating of S
b y P o Avope o4

a relay by means of light
control.

One or two suggestions
may perhaps be given hefore
closing these notes. A G0-
watt lamp is most suitable for

this particular cell, and it The standard

method of connecting the pholo-electric cell,
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“""TQDO COIL
AN UP-TO-DATE COIiL WITH
UP-TO - DATE FEATURES

TYPE T.D., an entirely new COLVERN COIL, designed to give super selectivity on
both long and broadcast wavebands.

s ivi ; and incorporates tapped '
The coil is completely screened, giving a very neat appearance, and in
aerial couplingpand yrcaction, while the four alternative aerial tappings are arranged TYPE T’D'

as sockets with a wander plug.

The first two tappings give aerial couplings similar to those normally employed, but PRICE
with greatly increased selectivity. ) ]
Nos.i ang 5 give a high degree of s2lectivity with weak acrial coupling—suitable for 8,6

use in a “swamp ”’ area.

A most important feature of this coil is that there is no break through on the long
waveband from B.B.C. stations. ]
Wire-Wound.

B L E ' For Volitage Regulation
‘ A and Volume Control.

Type M.T.

Rating
8.T.5C.  Pro- 3 watts.  Standard
;l;ifeed Windin;:. values 25 to 10,000
!
Rating 5  watts. ohms. 4/6,

Standard  values 250
to 25,000 ohms. 5/3,

Type S.T.10. Rating

10 watts. Standard C
values 300 to 50,000 S I A N
ohms. 5/6. “

Wire-wound. For Mains Units and

Decoupling. Rating 5 watts. Fitted

with terminals and soldering tags.

Price—values up to 25,000 ohms. 1/9.

Price—values from 25,000 to 50,000
ohms, 2/3,

OQur 7933 Boollet Radio List No. 10 is now available and free on reguest.

COLVERN LIMITED

MAWNEYS RDEC., ROMFORD, ESSEX.
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WHAT IS DISTORTION?

A Critical Survey of Causes and Suggestions for Remedies
By H.J.BARTON CHAPPLE, quate primary inductance in transformers,

HI other evening T went by special
invitation to a friend’s house to help
. him instal a. newly-built kit sct from
which he had great expectations. When
cverything was finally consiceted up and he
switched on and tuned in one or two
stations, he had to admit that something
was wrong, for the reproduction was very
poor indeed. In asking my advice, the
conversation finally turned into a long
explanation of what was really meant by
the term distortion and how, unfortunately,
it could so casily arise In a wireless rceciver
unless the proper precautions were taken.
Obviously, for perfcet reproduction, the
sound heard in the comfort of your own
home from the loud-speaker. should Le an
aural replica of what is taking placc at the
broadcasting studio of the station tuned in.
When this fails to happen, as judged by a
critical car or by the movements of tell-tale
meter needles inserted at correct positions
in the power fecds, a reason should be
sought, and the {ollowing notes may help
readers in diagnosing the troubles,

The HL.F. Side

First of all it may come as a surprise to-

many to know that, contrary to popular
belief, the high-frequency section of a wire-
less receiver is often the cause of mors dis-
tortion than the low-frequency side. The
introduction of so many high-powered
broadcasting stations has made the question
of selectlivity rather an acute one. When a
station is sending out speech or music it
broadcasts, in addition to the carrier-wave,
other frequencies which are kriown as side-
bands. These are
spaced  equally

cither  side

on
# of the carrier
. frequency  and

may extend as
far as 7,000 to
(/ 8,000 cvcles

) cither side.

A receiver of the ordinary type boasting
of razor-cdge selectivity cuts off a large
gcetion of these side-bands, or at least
reduces  their amplification to such an
extent that they compare very unfavourably
with the amount of amplification accorded
to the lower frequencies. Anyone musically
inclined will realise that the higher fre-
guencies bring about the brilliance or
timbre, and if they are not present then
guality must to a certain extent be reduced.

Band-Pass Tuning

If the constructor of a wireless receiver
finds himself in a cleft stick, owing to his
desire for adequate selectivity without
cutting side-bands, bhe can adopt what has
come to be known ag band-pass tuning. In
cffect this method i3 a modified version
of the device greatly used in the very early
days of broadcasting, when sclectivity was
obtaired by employing two tuned circuits,
with variable magnetic coupling between
them, usually by means of swinging coil
holders.

In the modern arrangement we have
threc main types, and these are shown
simply in Figs. 1 to 3. In every case it will be
noticed that there are two tuned ecircuits,
and cnergy is transferred from one circuit
to the other by a mutual magnetic inter-
action (1), a coil common to both tuned

Wh. Sch., B.Sc. (Hons.), A.C.G.L.
D.I.C., A.M.LLE.E.

carefully con-
coupling (3).

¢y response of
thas combined,
sible to make
cireuit aecept
aver quite a wide
almostwhol-
others. In
brilliancc
duction is

circuits (2), or a
trolled capacity-

The frequen-
each circuit is!
and it is pos-
the . complete
frequencies 4
range and
Iy reject the
other words,
and repro-
maintaine d
with sclect-
Faulty Components

Another very marked cause of distortion
is the use of ‘“shoddy” components of
doubtful origin. *‘‘Penny wise and pound
foolish ”’ is an old adage, but it strikes a very
true note where wircless is concerned, so
do not be tempted. It is better to econo-
misc on the total number of intervalve
coupling stages and cxpend the money
saved on good guality components.

Keeping for the moment on the question

8 ivity.

| of false economy, there is one item amongst

a wireless set’s accessories which is so often
neglected, and that is the high-tension
battery. Except for sets with a very small
anode current consumption, do not use
those of small capacity because they are
cheaper. H.T. battery renewal is a probiem
which has got 1o be faced, and it is a step
in.the right direction towards the cure of
distortion if batteries are chosen of high
capacity and ample voltage.

The initial expenditure admittedly is
propertionately high, but they stand up to
the current demands without a vapid drop
in voltage, and theic life, of course, is much
greater than those of their smaller brothers.
Too often is a set blamed for distortion
when all the timez the fault is focated in the
fact that it is being starved of its H.T.

Valve Couplings : )
Returning now to our question of fre-
quency distortion, the items chiefly respon-
gible for this arc the methods of couplings
between the valves and the loud-speaker
itself. 'I'aking the first named it must be
remembered that if L.I°. transformers are
enmployed, the primary or input winding
must have an adcquate primary induc-
tance. This does not necessarily mean that
the transformer with the largest size is
going to give the best results.  Modern
development bas produced transformer
cores which are quite small compared to
the early types. It is also necessary to
maintain the inductance high even when
quite large anode currents from the valve
pass through the primary winding, so in
this case it is nccessary to learn whether
a manufacturer guarantees the inductance

in henries  to

be a certain
i value up to a
el given  current
I and then take
steps not to
exceed that cur-
rent.
With

==
(3)

inade-

togcther.

there will be a loss of the bass frequencics,
s0 that cven if you have the most perfect
sound-reproducer coupled to the set, if the
bass frequencies arc lost in the set, they
will not be heard from the loud-speaker.

Resistance Capacity

If now we turn to resistance-capacity
coupling the secret of success here Jies
primarily in the selection of suitable valves
and components. ¥or most purposes tho
value of the anode resistance should not
exceed about four to five times the valve
impedance. The grid leak on the other
hand may be about five times the valus of
the anodoe resistance, while the capacity
value of the couplmg condenser depends
primarily on the value of the lowest fre-
quency to be amplified, the ohmic value
of the grid leak and the fraction of maxi-
mum amplification desired at the lowest
frequency. The greater this last-named
fraction the greater will be the capacity
of the condenser.

For example, if the grid leak is half a
megohm, the lowest frequency 50, and the
fraction just mentioned % then  the
capacity is calculated to be about .013
mfd., so be careful not to make your con-
denser of low value if you want to pass
through the low frequencies.

Passing now from frequency distortion,
which, as bas been pointed out, ariscs from

' the exaggceration or, alternatively, the sup-

pression of particular notes, frequencics or
bands of frequencies, we come to what is
known as amplitude distortion. 'Uhiz pro-
duces a mutilation of the wave form of the
original sound and the incorrcet use of
valves is one of the principal causes.

A Question of Bias

It may be that the valve is over-biascd
or overloaded,
or even uunder-
biased. 'l'o se-
cure a ﬁLitvhful—é
replica of the
signals handed
OF to the grid
of the valve, the
incoming grid- (2)
swing must take place over the straight
portion of the valve’s characteristic.

If by chance the valve is over-biased, the
incoming signals will operate over the
lower curved part of the characteristic, and
distortion will occur. T{ a valve is over-
loaded, that is to say, has a grid swing
applied to it greater than it can handle on
the lincar portion of its characteristie, then
distortion is most marked—onc gets fre-
quently what'is known as blasting. ’

As the signal is amplificd stage by stage,
the grid swing increases in magnitude, and
cach valve following a particular stage
must be capable of accepting what 19
passed on. A good indication of the
strength of signal which a valve can handle
without distortion is afforded by the value
of grid bias reccommended by the maker.
For example, a valve of the H.L. class re-
quiring a grid bias of about 3 volts might
be used for the first stage, while a valve
requiring 7 or 8 volta grid bias might
follow it.

Now, although these published figurcs

(Comtinued o page 62),

n-z
s
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'GIVING THE FIRST CLASS SERVICE
WHICH WAS
EXPECTED
OF THEM"

# . ... Radio enthusiasts can purchase
them with every confidence.  Their
outputs are above the average and
they give a clean, steady output . . .. "

} Test hole enables
a complete volt-
age test to be
made without
breaking seals.

SPECIAL Dust-
proof and Short-
circuit - proof
cover.

says the Technical Editor
of “Popular Wireless”

You can end all your H.T, battery
troubles—you can take all the uncert-
ainty out of battery buying, for Ediswan
H.T. Batteries are.now GUARANTEED
against failure to give absolutely
satisfactory service. No battery manu-
facturer could afford to give such a
guarantee unless he had complete confidence in his
product. Every single cell in every Ediswan
battery must successfully pass four separate tests
before it leaves the factory, and special precautions
are taken to ensure perfect insulation between cells.

Guarantee

The Edison Swan Electric Co. Ltd. guarantee
that Ediswan Batterics are of full voltage and
capacity. Should any Ediswan Battery fail .
to give salisfactory service, we undertake to
deal with customer’s complaint within 24
hours of receipt of the defective battery.

VOLTS ‘VOLTsS

0|20 13

Standard Capacity. Wiere the anode current required
does not exceed 10 Ma these batteries will give highly
satisfuctory service. If super-power valves are used,
the super-capacity type should be used.

Super Capacity. These batteries have twice the capacity R —_ L : T B
of the standard type, and, owing to their large reserve = ; SES
of power, last nearly three times as long when used as ) S
a replacement to a battery of standard capacity. S ) h :
Lookforthe Ediswan Authorised Dealersign when you buy!

. | the Guaranteed
Send for your FREE copy of “How to gei the most out of

your H.T. Banery.” Full of useful daa, hins and ips. R ADIQO H.T. BATTERIES

'THE EDISON SWAN ELECTRIC CO. LTD. PONDERS END, MIDDLESEX

B.173
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The TCGRANIC Logarithmic Volume Control is wire
wound and fitted with a specially graded resistance
track. It has been evolved to afford a uniform control
of volume where a valve or valves of the Variable Mu
type are employed in a circuit. The graded resistance
makes the volume control obey the same law as the
‘valve. Sizes: 5,000, 10,000, 50,000 ohms, and they
can also be supplied with combined switch. Price 56
(with switch 77/6).

SPECIFIED FOR THE
“DOLPHIN THREE”

The IGRANIC DIFFEREN-
TIAL CONDENSER has a
perfectly  balanced maximum
capacity of 00015 mfd. on each
side, and 1s an extremely de-
pendable component with a very
low minimum capacity. Solder-
ing tags are fitted: Price,
complete with bakelite knob, 3/6.

IGRANIC MIDCET RADIO
SWITCH

A neat, compact component
specially suitable for switching
flament current “on"  and
“off.” Moulded bakchte with
heavily plated metal front—
one hole fixing. 1 amp at 250
volts. 3 amps at 125 volts.
Prices, with terminals, Is. 8d..
with soldering tags, ls, 6d.

TCRANIC

IGRANIC ANTIL-CAPACITY
) SWITCH .

For use m all circuits where
self capacity in a switch musi
be reduced to a minimum.
Excellent springs ensure posi-
tive contact. Well spaced sol-
dering tags. Semi-rotary move-
ment. One hole fixing,

2 way Change-over switch 1/9

IGRANIC PUSH-PULL
SWITCH

Smooth action and positive con-
tacts. Terminals and soldering
tags on cbonite strip,  All metal
parts nickel plated, reducing
resistance to a mimmum. One

hole fixing. Price 9d.

Y =

» 11 ”»

/-~
4 " " 2/6
Write for Calalogue J. 1198 lo

JGRANIC ELECTRIC CO., LTD., 149, Queen Victoria Street, Londen, E.C.4.
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Is YOUR SET

F vou ask the average listener, “ How’s
the wireless going 27 how often do
you get the reply, “ Oh, not too

badly, but it doesn’t seem quite so
good as it used to be” ? In other
words, how often do you find a set :
which has been in usc, say a year,
functioning as wcll as when new?
Very rarely, I suggest. And the reason
is not simply becausc the valves arc not
new or because the H.L. battery is

i
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COLOUR?

IN THIS ARTICLE A MEMBER Ol
OUR TECHNICAL STATY GIVES SOME
OF THIE REASONS WHY YOUR
RECEVPTION MAY GRADUALLY FALL
BELOW STANDARD AVWVIER YOUR
RECEIVER HAS BTLEN IN USE FOR
SOME TIME, AND TELLS HOW YOU
MAY RESTORE ITS LOST “TUNLE.””

have scen old batteries used in conjunc-
tion with a new onc with the idea of
boosting the voltage. This practice can-
not be too strongly condemned !

The Cure

If your set is not giving of its best
it may be due to one of the foregoing
causes or to dirty or faulty contacts,
and a complete cure can usually be
effeeted by giving it a little tuning-up.
First ol all, disconnect all leads, at the

running low,  Admittedly, these arc

amongst the most obvious causes, but,

on the other hand, the valves and batterics
meay have just been renewed or a maing
unit may take the place of the latter and
still the set is not so loud or clear as

being enclosed, appear to be weatherproof.
That they are not necessarily so I had
very strikingly brought home to me a short
while ago. T was asked to examine a set
- which the owner said was working

very poorly, although he had done
everything possible to keep it in good
order. The batteries, he informed mne,
were well up, and the aerial and earth
d connections in good order. Then .1
¥ switched on. The set certainly sounded
very wheezy, so I looked inside. It
was full of dust, and smelt rather
musty. 1t was then that I noticed
the state of the acrial coil. It was of
eotton-covered wire on a cardboard
former, and was actually covered in
mildew /! This was, of course, an
extreme casc, and yet the set had not
been left open. 3t had merely been
standing for a couple of years right
under a window, and the dust and
damp bhad somechow found its way
through the hinges of the lid and back.

at first! Where then shall we look for
the causc of this subtle falling-off in guality
and power ?  Well, there arc three causes
which contribute more than anything elsc
toward poor reception of this sort. They
are DUST, DAMP, AND DIRTY CON-
TACTS !

The Eftects ol Dust and Damp-
In the carly days of radio, when sets”

1

looked horribly * scientific” and bristicd

WIRE CUGRRODES 8 ) is  usually associated with
HERE BUT DOES % fn'ﬂ;‘,[];i rew’:;sfcc”;irs atmospheric molsture  which wae
ﬂoigﬁgz’;g/m:\* Y Corrosion  due. o Zives it definite  conducting loose
70 y 2. - Lo e rxe r .
acid-creeping extends properties.  Thus a laver of

up the

Fig. 4—A  freguent
cause of poor reception
is dirty filament switch
conlacts.

de-
tectors, and terminals, ete., we were taught
that dust and damp were the chief enemics
of good reception, and accordingly always

with  exposed valves, coils, erystal

Lept a duster handy. Nowadays, how-
cver, this fact is hardly mentioned, with the
result that sets are often placed near the
window to receive all the dust and rain that
happens to blow in. I think this is partly
beeause most modern scts, owing to their

Fig. 1.—In dusting, particular care should
be taken lo clean between the various terminals.

Fig. 5.— Why you

wire
the insulation

A Surprising Fact !

Tt is really astounding how dust
will accumulate in a sct which has
apparently a close-fitting door to the
case.  There are, I know, quitec a
number of commercial sets which are
genuinely dust-proof, but if your set
is home made, or of the kit type,
or has to be opened frequently for
adjustments, it 18 almost certain to
got dusty. The reason that dust
is injurious is because it forms a
pattial conductor.  Dry dust does not
conduct very readily. but it

damp dust over your set has
muach the same effeet 2s would

an infinite number of high-resist-
ance grid leaks joined ibetween
all the various terininals,  LKach
arid leak sneaks a fraction of your
set’s power! ‘

While on the subjcet of dust
and damp from without, let me
mention that in the case of battery
sots and portables, dampness may

under

also come from within. Sprayv
from the accumulator is well
known, but bow many pcople

rcalize that the H.T. battery is only
dry in name ? As a matter of fact. it
wouldn’t work if it were dry; therefore
it should always be scrapped before it
gets to the stuge where the zine cells
inside arc eaten through and the salts
ooze out and moisten the cardboard con-
tainer. Wortunately, this state docs not
usually set in until the voltage has dropped
below a working figure, and the battery is

Fig.
dusting see thal

discarded on that account, although I

same time noting where cach was
joined, unless they are all marked, and then
take the set ouv of the cabinet. Dust it
thoronghly, taking particular care to clean
between all the terminals, especially those
which are close together (sce Figs. 1 and
2). The best way to remove dust from
the vancs of the variable condensers is to
blow it out with a bicycle pump or with
a pair of bellows.

Having completed the dusting it iy
just as well before proceceding further to
dry the whole thing in front of the fire ot
to stand it in a warm gas oven after the
eas has been extinguished. Do not allow
it to get hot, as excessive heat will warp
cbonite and melt the wax used in fixed
condensers.  If the gas oven i1s used it is
best to leave the door on the jar to avoid
condensation, which, needless to add, would
have disastrous cffects.

Go Over All Connections
Before returning the chassis to its casc
inspcet all-the conncctions, sceing that all

3. —After

terminals

worked

the termipals are screwed down tightly
(a twist with a pair of pliers will do)
and examine the contacts of the switches
(sce Figs. 3 and 4), The filament switch is
often a
source  of
trouble, as
after  con-
stant  usc
little =plin-
ters of
metal  rub
off the
clectrodes
‘and  cause
bad ¢on-
tact, The
symplto m 8
are  crack-

RN A
Fig. 2—To

dust the grid leak ling when
remove @t from the clips. Alse  (Conting-d
dust between the clips before on next

replacing it. paze)



MEEL LERD-IN FREE
£ROM DIDT OR PRINT

CLEAN SWITCH
CONTACTS AND
FLUNGER

TO EARTH

Fig. 6.—A typical lead-in system
with earthing switch, showing points
needing occasional atfention.

vou ewitch on or- when you touch the
switch, and- sometimes you have to switch
off and on again before you get proper
reception.  Cleaning thé switch carefully
with o non-ftuffy rag will make all the
difference. In the case of a mains-operated
set you may also be using o standard
tumbler switeh of tho same type as the
house Bghting switches for switching on
the mains. These are not always abme
reproach, and it will pay to see that the
contacts are elean and gpringy.  Switol off

PRACTICAL WIRELESS

at the mcter before touching this switch,
however,

Cleaning Spade Terminals
The receiver should now be replaced in

the cabinet and reconnected. It1s best to .

remove wander plugs and spade terminals
fromn the aecrial and battery leads, and
refit them, This particularly apnlies to the
L.T. lcads where an accumulator is used,
as although it is not noticeable until the
covering is removed, the wires often corrode
just where they join the terminal owing to
the action of crecping acid and acid fumes
(sec Fig. 5). )
Don’t Forget the Aerial and Earth.
Finally, let me say just a word or two
about the acrial and ‘carth system. If they
have been in use for any length of time,
the leads should be examined, and all

connection to both lead-in and lightning
switch re-made.
nccding attention.

DIRTY B/NDING\ SCRE H

The wire usually be-
comes very
brittle at
e ¢ b c s e

-~ points, and
BROKEN if you have
P NSTRANDS c o u ¢gh
= wire to
sparo it is
best to
cut off the
Old cnds
and re-scrape the strands and join up
again. If nccessary, re-make the joint
between the carth wire and the earth
tube or whatever connection you have
(see Fig. 7). The porcelain insulation of
the acrial lead-in tube should also be
wiped over with a ¢loth. -Sec also that

r:ﬂ 7. —Some Irke/y causes of
a paor earth.

TFig. 6 shows the points | -
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STICHINESS HERE
DENOTES WORN OUT
CELLS INSIDE

g W'H‘H‘-
&illmm‘ll'”'

Fig. 8.—Slickiness on the outside of
the H.T. battery means delerioration
and will cause harm if left in your set

. in such condition.

it has not been painted over, as may happen
if the housc has been redecorated. Painters
seem to delight in daubing insulators!
Now lower your adrial, clecan the insulators,
and haul it up again. If yvou pull it tight
it will probably be scveral fect higher in
the middle than previously. This is one of
the many little things which, taken together,
will -bring your reception back to its
pristine briliiance. Having finjshed, you
will now bé able to sit down and listen
to a set which has repained  its Jost
youth !

UsiNG A PeENTODE

When- using a pentode valve a tone control is a

ORT  amateur-made seta
fitted with a tone control, and
the addition is well worth while.

A tone control is most desirable when a
pentode is employed in the output stage,

beecause  this  type of valve tends to
emphasise the high notes, so making
reproduction rather ‘screcchy.”  The

two systems shown in A & B, however,
are equally applicable to either pentode or
ordinary three electrode valves, and al-
though indirectly-hcated valves are illus-
trated the same connections apply equa,]Iy
well to battery-fed ones.
Diagram “A” shows! a
50,000-ohm variable resistance
and .01 mfd. condenser con-
nected in serics across the
primary winding of the out-
put transformer. IDecreasing
the ecircuit resistance gives a
gradual  “cut-off ? to the -
highler frequencies, so making
the lower notes more promin- %% -
cnt,  The resistance and con- OHMS .
denser are cqually ceffective,
whether conneeted across the
primary winding of an output
transformer, across an output
choke, or across the terminals
of a directly-fed speaker.
Diagram “ B " illustrates a
less common .form . of tone . .
control and applies when the

are not

valuable refinement,

PRETIY  UReY

By «PENTAMP” |
i
H

0 400 D (171 TP 5 00 D (€21 0 D (0035 4 > (410

speaker 13 connected on the choke-capacity
principle.  With this form- of coupling it
is usual to employ a fixed condenser of about:
1 mfd., but experiment shows that low-note

'reproductxon is often improved by reducing

the capacity of the condenser to about

HT+

LS

This diagram
shows tone
conlrol devices

incorporaled
@m the pentode
output circuit.

25 mfd. Good tonc control can thercfore
be ohtatncd by using, say, three condensers
of .1 mfd., .15 mfd. and .25 mfd. and so
arranging them that they may all be con-
neeted in parallel, or. that onc, or two,
can be used separately. The connections
will be as follows: conncet one terminal
of each condenser to the plate of the cutput
valve and take cach of the other terminals
to those of a rotary switch of which the
slider is joined to the loud-spcaker. The
switch should be wired so that capaecitics
of .1 mfd., .25 mfd. or .5 mfd. can be
obtained by wsing the first con-
denscr by itself, putting the first
two in parallel or by connecting
all three in parallel.

In addition to the above
schemes, special types of pen-
tode output transformers and
chokes are obtainable. These
enable the impedance of the
valve to be correctly matched.

HT4

Order Next Week'’s Copy

NOW—
And Make Sure of Your

FREE GIFT BOOK
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OrRMOND Permanent Ms onet
M.LC. !.DUDSPEAKER

One of the most popular exhibits at
Olympia was this speaker, which offers
reproduction of the best, at a price within
the reach of all. TIts pprformancc is ad-
mirable, excellent response being obtained
throughout the frequency range. Its
construction is robust, the fitting of a large cobalt’
Permanent Magnet ensuring long life
and reliability. Complete with In-
put Transformer, it measures 8ins.
in diameter by 41ins. in depth.

Cat. No. R/475

ORO M CCABINEY
AL SﬁﬁﬂKER

This Ormond cxhibit also
provoked widespread in-
terest at the exhibition. It
incorporatcs the chassis de-
scribed above, in 2 figured
Oak cabinet of handsome
appearance and acoustically
correct design, Itis supplied .
complete with Input Transformer and
provided with terminals for connections.
Size 14ins.'x 14ins. x 8}ins.

Cat. No. R/477.

This spcaker may also be obtained

incorporating the Electro Magnet

Moving Coil Unit.

Cat. No. R/476. ‘Price 5Is.

" THE ORMOND ENG!NEERING COMPANY, LTD

. Ormond House; Rosebery Avenue, London, E.C.1
“lhone ; Clerkenspell 5334-0-0 and 9344.5-6,
. “Goams : Ormomkngl, 2sling.




FAULTY CONNECTIONS :

ANY a well-constructed set s
handicapped in its performance by
faulty connections. There is really

no excuse for this, because it takes no longer
to wire a set correctly than it does to make
the connections in a haphazard manner.
In the first place, there is the question of
what sort of wire to use. Some constructors
still favour the stiff self-supporting bare-
tinned copper

wire, which certainly is

- PRACTICAL - WIRELESS

- September 24th,_;1__932

| " - =
i In this article A. J. BUDD [}
i explains how faulty connections |
: are often responsible for poor
: reception, and gives sound 3
! advice on how to wire a set '
i correctly. H
) \

;‘“\f Making Connections Without Soldering.

connections without soldering it should
be ‘remembered that there is a right
and a wrong way of forming the loop
at the wire for clamping under a
terminal nut.  The proper way is to
. bend the loop ina clock-wise direction,
as shown at C, Fig. 3, so that when
the nut is tl}:,'htemd the wire will
- tend to wrap itself more closely around
‘the stem. ~When the loop is placed over

Fig. \.—A small tin lid is very handy
 {or holding the solder.

neat and easily traced out when checking
a circuit. In modern sets, however, aboub
the best connécting wire to use is No. 18
gauge tinned copper wire covered with an
msulatm« sleeving,  Differ-

the -terminal the _opposite way round it
will tend to open out. This point is im-
portant when the terminals are of small
size, like thosc on a valve holder.

In connecting two or three wires to a
single terminal, a dependable job can

seldom be magde by bending each wire into
a separate loop and

cntly- coloured sleeving can
ke used for differcnt parts of
the circuit to facilitate check-
ing and testing.-Most radio
components have terminals
for. those who ecannot do
soldering work, but whenever
possible a soldered joint
should be made in preference
to clamping o vire under a

CoRo

" HADHESIVE TAPE

fitting them one on
top of the other over
the terminal stem.
A much better plan
is to solder a small
tag to the end of each
wire, or, if only two
wires arc to be con-
nected, they can be
soldered to a single

terminal nut,

Soldered Joinis.

The soldering of wireless
conmections is quite a simple
matter if a few simple rules
are borne in mind. The materials 10quncd
arc a soldering iron, or ‘‘ copper bit,”” a
stick of solder, and a small tin of flux.
Don’t make the mistake of thinking that o
very amall soldering bit is best. = Get a
good-sized bit, at lcast jin. diameter and
2in. long. Always heat the soldering bit
in a clean flame, such as that given by a
aas ring, and well “ tin > the nose of the
bit before using it. To do this, well heat
the bit, quickly clean the end with an old
file, (hp it in the flux, and press it on a
piece of solder till the Jatter melts. Turn
the bit till the solder adheres all round
the end. A small tin lid is very handy
for holding the solder, as shown in Fig. 1.
Next, well clean the ends of the terminals
to be soldered, apply a touch of flux with
a match-stick, and a spot of solder with a
hot bit. Dip the end of the connecting
wire in the flux, hold it in place on the
terminal stem, and apply the hot bit for
a few seconds till the joint is made.

Instead of just soldering the straight
cnd of a wire to a terminal stem (4. Fig. 3)
which is a commnion practice, it is much
better to bend the end of the wire into a
loop (B) of a diameter o lttle less than
that of the stem, over which it can be forced
by the soldering iron. This joint is strong
and quite simple to make. Each joint
should afterwards be rubbed over with a
piece of rag to remove all traces of flux,

the affected

Fig. 2.—Connecting
fimes become frayed near the ends,
and it is a good plan to reatly bind

cords some-

parts with adhesive
tape.

tag. When con-
neecting the end

of fine wire, such as
that from a tuning
coil, to a common
terminal, it is a good

Where it is desired to make the

AND HOW TO
AVOID THEM

in the screen, and will have the advantage
of the additional insulation provided by
the rubber plug

Look to Your Connecting Cords.

Untidy flex leads arc not only unsightly,
they also cause trouble—sometimes setious,
This is especially truc where maing appara-
fus is used, and in such cascs the flex ~
Jeads, particularly the ends, should be
regularly  overhauled, and kept  tidy.
A wrapping of adhesive tape, or the fitting
of spade ends or eyelet-tags, is. a good
plan, and will prevent a good deal of the
crackling noises which the untidy leads
are lnkely to set up. :

It sometimes happens that one or two
strands of wire in a- loud-spcaker cord
become fractured. This will sct up mysteri-
ous noises when the set is working, and the -
best remedy is to fit a new cord. Where
part of a cord has become frayed, but is
otherwise in good condition, the frayed
part should be bound with adhesive tape,
as shown.in Fig 2. If the covering is
allowed to wear away, a short circuit is
likely to result. Danger points are where
cords pass through holes in any part of the
sct, particularly the metal chassis or screen.

An all-mains recetver or on¢ employing
an eliminator, has a cord to connect up
to the supply main, and after a time this
cord may show signs of wear. Usually
the fault occurs at one of the ends, and
it is as well to examine the cord oceasion-
ally for any signs of wear because a short
circuit, here is likely to prove expensive,
if not dangerous.

Loud-Speaker Connections.

It is not an uncommon thing for a loud-
speaker to be connected up
wrongly. Some loud-speakers
have meorporated some form
of filter or transformer, but
most of the more inexpensive
units are designed to be con-
nceted mp  direet. They
should, however, be copnected
up in a certain way, the
reason begin that unless a
filter arrangement s uscd,
the loud- speaker windings

plan to twist the
wires together before
bending  them, to
form a loop.

Important Details.

To obtain the best results from a sct
particular care should bhe taken with the
grid and anode conncetions, which should
be as short and clear from adjacent wires
as possible. To this end it is well to wire
the grid and anode circuits first, and then
to arrange the other wiring in the next
most convenient manner.

Anode and grid connecting wires should
be kept well away from nctal sereens and
the metal end-plates of variable condensers.
Where the wire from the plate of a screened-
grid valve passes through the mcetal sercen,
capacity losses may be minimised by drilling
a hole of about }in. diameter in the sercen
and pushing in a robber accumulator
vent plug.  The connecting wire, which
can then be threaded through the central
hole in the plug, as shown in Fig. 4, will
be rigidly located in the centre of the hole

Fig. 3.—Instead of soldering the

straight end cf a wire to a lermmal

stem, it is much better to bend the

end of the wire into a locp and
then solder it.

METAL
‘ SCREEN

are called
upon to
carry the
full anode
current of
the powcr
valve. If
the current
is not flow-
ing in the
right di-
rection
through
the «coils, it will tend to weaken tho
magnets. 1f your speaker terminals are
marked  * positive” and * pegative,”
correct conncction is easily done.  If,
however, the markings have got
rubbed off, you can determine which

(Cantinued on page 60)

Fig. 4.—Where th: wire
from the plate of a screen
grid valve passes threugh a
metal screen, capacity losses
may be minimised by adopt-
ing the idea shown hers,
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" “Our Best WISHES "—

We have received dozens of messages from prominent members of the Radio Trade conveying good wishes
forthewelfare of PRACTICAL WIRELESS; random selection is published beloaw. Others will appear next week,

From D. P. Wheeldon (General Manager,

Six~Sixty Radio Co., Lid.),-

“Your intention to supply a highly
usoful ~ service to
amateur construc-
tors will, in our
opinion, meet with
very keen interest,
and we are sure
there is ample scope
for a jowrnal with
vourexcellent aims.
Having our-
selves made o
fl prominent o

- feature of help-~
ful service to
all valve users,
we are glad to
offer you our
hearticst.
good wishes.”

From J. G. Wright (Director, Wright ang

Weaire Ltd.).

“We, as probably the oldest-established
firm of wircless component makers in the
industry, send yon
greetings, and
welcome the advent
of a new force that,
we hope, will make

a deep impression
upon  the .

amateur set-.
builders
throughout
the length
and breadth
of Great}
Britain, We§
commend
your policy
and are quite
sure such a
policy, steadfastly maintained and vigor-
ously pursued, will have far-reaching effects
upon the industry. 1t is an axiom : ¢ There ig
always roora at the top,” and we are sure,

Mr. A,

R. Rothschild, Sales Manager,
of Messrs. Wright & Weaire.

under the policy vou intend to commnience
with, you will not only reach the same but
We trugt that in launching out on TOUr new
venture vou will make
support you through the (/%/
(‘Onll]l(_’ _\eat‘a

* With the ever-growing army of amateur
constructors we are in close touch, for the
manunfacturers of radio connections in
Great Britain,  We are certain that vour

remain there in an unchallenged position.

many friends who will

From E. M. Lee, B.S¢. (Belling and Lee, Ltd.).

simple reason that we are one of the fargest
new publication, dealing

gjﬁ in simple language with
b the practieal side of
)& wireless, fills a  real
\ need, and we wish you

all suceess in your new
venture.”’

From L. B, Felton {Joint Managmg Director,
Leetro Linx Lid.).

“1 should like to take the opportunity
of wishing vou every success on the occasion
of the fiest issue of PracTrcaL WIRTELESS.

“Evervone has
read about the tre-

mendous inlerest dis-
played by the public
at the recent
Radiolympia, and
from my own experi-
ence I -am
satisfled

that the
amateur
experi-

menter is

still on the

increase,

“¥rom
your, po-
licy it is clear that Pracrican WIRELESS
will be run on the
soundest lines, and I
ar;;l su]re the public Q“’
will weleome your new
venture.” -~
From W. F. Taylor (Telegraph Condenser Co.,

Ltd.).

“On behalf: of ny company. I shonld
like to tale this opportunity of welcoming
vou into the popuﬁar wireless field with
vour new paper. Practicar. WirkLiss.
We feel sure that any publication which
has the backing of Messrs, George Newnes,
Ltd.. and the technical e\pcru 1iee of your
good sclf, is bound to
be a boon to every
uma-tmll‘ constructor.

“We ' particularly
welcome vour scheme
for solus specifications
of any particular make
of components. The
present  arrangement,
tollowed by some
of the sct
designers of
specifyving a
dozen  different
makes for any
one partichlar
component leaves a lot to be desired. The
differcnt characteristics of different com-
ponents very often make it essential that
the type used by the desigper shonld be
dup]lt“lt(‘(l by the constructor. We are
following up ‘this opinion with advertising
support, which in itsclf is indicative of
cur feclings.”

From Lt-Col. G. D,
Ozanne, M.C,,M.LLE.E,

“1 welcome the
appearance of
Yracrican WIRELESS
as o paper which will
do much to foster
love of radio
constructing
among the younger
apneration, and
wil1 undoubtedly
contribute to the
maintenance of

‘every success.”

that radio - minded

spirit which is resporn-
sible for the premier
position held by
British - Radio in
the world to-dav.
1 wish the enterprise

From W. Scott Worthington (Managing
Director, Peto Seott ‘Co., Ltd.).

“Jt is with great interest and’ apprccm-
tion that Y wclecome and recommend
Pracricarn. WirRELESS to new  readers.
I say with interest, because the practice
of building sets by home econstructors
is growing every dav. It is with appre-
ciation that.I recom-
mend vour policy of
specifying one make 4
of component only §
when giving the list
of components used in
building the set you
feature in vour
¢ o n 8 tructional
articles. During
my thirteen
years'  experi-
ence in supply-
ing the needs
of  the home
constructor (and may I remind you here
that I was the pioncer of the Radio ]\n :
business) Lhave had am ple opportunities of
proving my asscrtion that if an author
claims eertain performances for the set he
is describing, the amateur constructor must
build a faithful reproduction of the author’s
original if he is to obtain vesults which
duplicate the author’s. Hence my firm’s
Pilot Author Kit policy.

“T {ecl sure, sir, that your publication
will infuse a new enthusiasm into those
discriminating constructors who decide to
snbscribe to your welcome contribution
to the evergrowing multitude of home
radio constructors. Every wish for a
siccessful ficst number, and a long life.”

From R. H. Nunn
(Managing Director,

Messrs. Regentone
Ltd.).
“As  manufactu-

rers of main units,
some of which are
specially designed for
use by the home con-
structor, we congra-
tulate vou on your
first issuve, and we
shall  watch  vour
future activities with interest.

There is no
doubt that a magazine of the type of Prac-
TicAL \WIRE-

rrss will be

of grcat

pract ma' PN
value

the mfl'o /7 )

publie.”’
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My Favourite CIrcuiT—

Some Famous Set Designers Discuss the Advantages

From Frank Preston,
F.R.A

S an experimen-

ter and designer

of receivers,
find it rather diffi-
cult to pick out any
one circuit arrange-
ment as being my
favourite.  Perhaps

1 should explain that

trated for simplicity, but the circuit is
equally well suited for use with A.C. valves.

From W. J. Delapey
Y favourite circuit is, of course, the |
one which I employ in my home
receiver, and, being a musician, I
must have a rceeiver which gives adequate
volume with a degree of gquality which is
above reproach. Tho circuit consists of
three stages only—S.G., detector, and out-

I am -in -the very o
happy pesition ofj; A
Mr. Frank Preston.  having numerous sets =7
in my laboratory, w =7 17 72N
and it is usnally fairly easy. therefore, W b

to select one spccmlly suited to any parti-
cular purposc.

Despite the undoubted popularity -of
screened-grid high-frequency amplification,
my choice lies with-the older and well-
known Det. 2 LI type of cireuit. No
doubt I shall be hailed as old-fashioned, but
1 would point out that I speak from experi-
cnce of every kind of sct. Although the
scquence of valve stages is an old-fushioned
one, my favourite circuit includes a number
of quite up-to-the-minute features, such as
adjustable tone-control, resistance-fed L.F.
coupling, and a hwhly gelective tuning
cireuit, .

All theso features are illustrated in the
accompanying diagram. The acrial is
connected to an untuned winding through
a pre-set condenser, this winding being very
Joosely coupled to the tuned grid winding
to which reaction i3 applied. Due to the
very weak aerial coupling and accurate
reaction control, tuning is extremely sharp;

Nt
=t
VAN

£
] Lre
LS saooon

-
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My. W. B. Richardson's favourile circuil.

put stage. The detector valve works on
the power grid principle, and to ensure the
maximum anode potential a 300 henry iron-
cored choke is included in the anode circuit.
To supply the dctector with an adegnate
signal, an cfficicnt H.F. stage precedes it,

—AND WHY!

a modern variable-mu valve being chosen
for this stage to enable volume control to be
Band-pass

carried out without distortion.

J
-A}f

2000090

of Their Pet Circuits

is fed from tlhis stage
by means of a tapped
push-pull output
chole in place of the
morc customary out-
put transformer. For
gramophone  record
reproduction, a pick-
up is included in
the grid ecircuit of
the detector valve,
and to enable the
same quality stan-
dard to be obtained
from records the
output from the pick-up is compensated by
a McLachlan Compensator. The circuit:
shown probably looks rather formidable,
but the results, in my opinion, justify the

arrangement. '

From W. B. Richardson
OCAL conditions and an inhcrent
ingtinct to get value for money are,
1 think, the chief reasens why I
favour the S.G., det., pentode circuit. When
properly designed it will give all one ordin-
arily requires in the way of station getting
and volume. It will be seen from the
diagram that the chicf feature is the pro-
‘vision made for the proper adjustment of
grid Lias on all three valves. The first one,
being a variable-mu valve, has a poten-
tiometer controlling the bias. This, “of
course, forms the volume control. A poten-
tiometer is also used to give fine adjustment
in the case of the -detector and assures
smooth reaction. The pentode is biased in

the vsual way.

Me. W. B. Richardson,

T T TORE CONTROL
7] TRANSFQRMER

indeed, it is g0 much S0 that there is o de-
cided  cut-off ”* of high notes. The cut:off
is purposely arranged for in the tuning
circuit, but all the higher notes can be
restored to any desired extent by adjust-
ment of the variable resistance operating

Mr. W. J. De[aneys favairite circuit.

—\r—llmlllll}l

%" Mr. Fra
tuning is cmployed to enable a good stan-
dard of sclectivity to be attained without
distortion, and the signals from these two
stages arc finally passed to tho output
stage consisting of two super-power valves
in push-pull. A moving coil loud-speaker

nk Preston’s favourite circuit,

T do not use band-pass tuning, becamo
I hardly think it worth the extra expense
and complication. Any loss of high notes
due to side-band ecutting is compensated
for by using a transformer with a rising
chu,mcterlsmc and a pentode power valve.
'Fhe two tuning conden-

on the tone-control
transformer. It will be
observed that -an L.F.
coupling unit is em-
ployed between tho
detector and first L.F.

L L

éﬁ

valves, and this also
serves to decouple the
anode circuit of the
former valve. A per-
manent magnet moving
coil speaker (complete
with suitable input
transformer) 1is  con-
neeted in the anode lead

~M

Sor8 are ganaed as I
dislike working two
knobs in addition to the
rcaction. However, the
condenser has a sraall
knob concentric with
the main dial for panel
control of the trimmer.
An L.F. transformer of
generous dimensions
with, as I said before,
a rising characteristic,
is employed in prefer-
ence to the popular

to the last valve.
Battery feed is illus-

i

Mr. W. ]. Barton Chapple's Javourite circuit.

parallel-feed unit partly
(Continued on pase 64)
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The ONLY Metallised $-6-High-Mu
Detector and Economy Power Pentode

SET you

“POST COUPON
BELOW FOR YOUR
COPY-OR ASK
YOUR DEALER

~ KIT ONLY
INCLUDING METALLISED S¢C
VALVE-HIGH MU DETECTOR
£ ECONOMY POWER PENTODE

CAN build for yourself /

». LISSEN LTD. (Dept. P.R.1), WORPLE ROAD, ISLEWORTH, MIDDLESEX. .

ey

CHART

Ljssen have published a 1/- Constructional Chart, giving the most detailed
instructions ever printed for the building of a wireless set. Every part,
every wire, every terminal is identified by photographs. This new LISSEN
SKYSCRAPER XIT SET is the only one on.the market that you can build
yourself employing a Metallised Screermed -Grid, High Mu Detector and
Economy Power Pentode Valve., Around these three valves Lissen have
designed and produced a home constructor’s kit the equal of which there
has never beon before, It is the only battery set delivering such power——
yet the H.T. current consumption is far Iess than that of the average
commercially designed 8-valve set.

You buy the Lissen Skyscraper Kit complete with valves—a Lissen Metallised
S.G., a High Mu Detector, and a Lissen Economy Power Pentode Valve—-
and the price is only 89/8. Or you can buy the Lissen Walnut Consolette
Skyscraper Cabinet and Loudspeaker combined as illustrated. Xt holds all
batteries, and accumulator and loudspeaker as well. It makes everything
self-contained. A special Lissen Pentode Matched Balanced Armature
Loundspeaker of greal power is supplied with the cabinet and the price of
the Si{ysc%apser.xit complete with valves, and this cabinet and loudspeaker
is only £6 5s. :

Pleaze send me FREE copy of your
1/~ Skyscraper Chart, )

s
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T is far
casier to
design a

gookt set than

to invent a

good name for

it; we have

J.ong Range
lixpress in an
effort to con-
vey that the
set will receive
distant
stations, and that you may
quickly tune them in. If
we have fatled to convey
. this to you, we certainly
have not failed to do what
we set out to achieve so far as the set itselfis

A circuit
diagram
appears on
page 39.

porate the new Cossor variable mu valve,
and as o result of many weeks testing and
matching we  have finally arrived at
the design shown here and which, we
feel, fully juetiﬁos the headline at the
top of this page, * The Set of the Year.”
For we are not indulging in extravagant
language when we describe it as a go-getter.
Station after station is brought in as the
two tuning controls are operated.

Most modern battery scts appear to
be designed for those many listencers who
cannot  afford mains - driven receivers
and seldom for listeners who cannot wuse

Fisz.
of the Leng Range Express,
arrangement of the chassis,

titled this The .

The set was designed to incor- .

I.—Rear view of the very atiraclive cabinet

showing the neat

For Wiring Diagram
See the Free Blue Print
given with this issue.

electric sets because their house is not
equipped with clectric light. This receiver
is definitely designed as a first-class battery
set, to meet the demand for a really efficient
instrument for use with batterics andisnot a
set designed to spare the last penny; on
the other hand, expense has bcen kept
within very rcaQonable limits.

The set here deseribed has been devel-
opcd on up-to-the-minute lines, and con-
tains refinements that are seldom met with
in o battery sct, while it is probably true to
say that so many refinements have never
before been incladed in cne receiver.

Many constructors arc under the impres-
sion that real tone and volume arc not to
be expected from a battery-driven set, but
this s not true of the Long-range L\prpts
Three, which achieves remarkable reproduc-
tion owing to the tone corrcetion and other
advanced features described below.

QOutstanding Features

The constructor will naturally be inter-
ested to know what points of design muke
the Long Range Express such an outstand-
ing receiver. TFirst of all, the set has been
Qefinitely designed round valves, each picked
to perform a separate function, and not the
reverse way, which is too often the case; a
mwoment’s reflection will show that the
characteristics of a valve cannot be made
to suit the circuit to any extent, but it is
possible by careful design to make the
circuib suit the valves,

Starting a survey of the set in a logical
order, attention 1s first drawn to the
aerial coil, which has the distinction of
having a separate winding for aerial and
grid; this arrangement keeps the dial
readings reasonably constant with
various types of aerials, and also mini-
mizes some form of local interference,
whilst, in additton, tuning is con-
suierably sharpened.

The screen-grid valve takes the form
of a variable mu valve, which gives
perfeet control of volume and permits
sclectivity to be adequately controlled,
while distortion on the local station,
so common with the ordinary S.G.
valve, is completely avoided. The
next point to cugage attention is the
detector valve, which employs shunt-
fed transformer coupling, permitting
the transformer to give correct bass
responsc—a featurc that is at once
apparent when listening to the Long
Range Express,

It shonld be fully understood that
this arrangement gives absolutely true
bass, and not the hoom cffect assacia-
ted with many foreign receivers. It
may be pointed out that this arrange-
ment also has the effeet of making
reaction delightfully smooth when used
4in conjunction with a well-designed
coil.

The Quiput Stage’
This is of considerable importance,
and refcrence  to  the theoretical

THE LONG RAN(

A Fine and Ultra-Modern Variable Mu Screened-Grid Detector an
‘Tange, plenty of power, and knife-edge selectivity.

-

- -

N

THE SET O

—

It has been |

circuit will show that considerable care
has been taken. A pentode is used to ensure

a really generoug output for alow value of
H.T. consumption, while a centre tapped

S

Fig. 2.—Perspective view of the set, showing

lay-out.

- -

Compare this ske{cl

LIST OF COMPONENTS FOR THE
(Variable Mu, .

Polar No. 2 .0005 mfd. Variable Con-
densers.
Pair Tannoy Coils.
Wearite Standard Screened H.F. Choke.
Wearite Special Screened H.F. Choke.
T.C.C. .0001 mfd. Type S. Fixed Con-
densers.
T.C.C. .0001 mfd.
Fixed Condenser.
1 T.C.C. .01 mfd. Type S. Fixed Conden-
ser.
1 mfd. Mansbridge Type Condr. (Lissen).
2 mfd. Mansbridge Type Condrs. (Lissen).
1 Dubilier 30,000 ohms. 1 watt fixed resis-
tance.
1 Duabilier 10,0C0 ohms. 1 watt fixed resis-
tance. )
1 Lissen 2 megohm grid leak.
2 Clix 4-pin chassis mounting
holders.
1 Clix S-pin chassis meunting valve holder.
1 Varley Micere IE, No. I2.P.2, L.E. Trans-
former, -
1 Wearite 16 Henry 15 Mi. L.F. choke.
1 Wearite Ganged Wave-change switch.

ISR

=

Upright 3-clip type

valve

|- (-

e
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F THE YEAR

E EXPRESS THREE

d Pentode Set, incorporating the very latest components.

moving «coil types, have characteristics
that make themn unsuitable for use with a
pentode  valve, which is the reason why
the enormeus advantages of this type of
valve are net generally realized.  This fact
has been tuken into account in the design
of this set, and the neeessary compensation
fittedd which takes the form of i veststance
and condepser eonnected across the loud-
speaker  tesminals. A pentode  valve

provided in order to
of the avcrage

output, choke is
mateh the Impedance

loud-speaker to suit the correct load of
loud-speakers,

the  wvaive.  All execept

shonld never ‘be used without this tone
compensafor unless  a moving coil tvpe
of Joud-speaker is used.  After explaining

the details of this recelver it will not
be  necessary to wam  the constructor
that it. is absolutely tatal to change any of
the components pr to vary the lavout
a single inch. Arcangements have been
macle to have availuble a mctal chassis
ready drilled with perfeet accueaey,
so that every Long Range Express that

is bailt will > e remarkable
periormance as the designer’s original.
The blue print available will natura iy
be the ohief ide to assembly, but

there ane or two points Uk
shonld Aelly noted, as accidents
may o ar part of the assembly
may have (o be pulled dovn to

obtain aceess for fitting certain com-
ponents, unless the correet order of
procedure is preserved,

The Assembly

Jegin by mounting the valve-Liolders,
taking eare to fix them with their tonninals
in the position shown on the blue print,
also not overlooking the tact that the five-
pin holder has to be at the end nearest to
the lond-speaker terminals.

It is advisable not to fix the coils until
21l other components are sccured in position,
28 there is danger of pulling one of the leads
and cutting the insulation on an edge of
aluminium ;  the reason for the flexible
leads i35 to obviate the un-
certainty of small terminals in
impossible positions, which s
2 fauit found with woest other

e simplicity of the above-chassis wiring and
kth the photograph helow.

v‘-;u—u—u—'-u—-w—:-—w»—u—-x-n—m'—u—h—-\
LONG RANGE EXPRESS THREE
Jcreened-Grid)

1 Lissen Precision .0003 mfd. Reaction con”
denser.

1 Lissen 3 point ‘‘ Cn and Cff " switch. coils,
1 Lewros 50,000 ohms. potentiomcier. Next,  complete
4 Bulgin Panel Pointers. the top of  the
4 Clix Spade terminals (Aerial, Easth, chasisis, being care-
L.T.},LT.—). tul to mount (he
6 Clix Wander Plugs (G.B.—2, G.B.~1, standard  choke
H.T.}+, HT. -1, HL.T.+2, G.B.- with  countersunk
3 Coils Lewcos Glazite, herd serews. other-
1 Paroussi Long Range Express Three wise one  of the
16 gauge mietal panel (12in. by &in. undersicde
and baseboard 12ia. by 13in.) Compo-
1 Bulgin 7-way battery cozd, vents s
1 Celestion Soundex Moving Coil Leuc- prevented

speaker. fram tav-

2 Ediswaan 60-volt, supar capacity H.T. ing e
batteries. W ey
* Licsan 9-bole grid bias batiery. Sl e
« Ready 2-volt 82 ampere nour LT Tory o

cumulator.

[N SR DI AR

e fined,

3 Cossor Valves 220 V.5.G., Meux
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It has very wide
pecially designed by our experts, and is here described by PERCY RAY.

Fig. 4.—This pholograph cvery clearly shows the
extremely altractive lines of the Ponel and Cabinet

of the Long Range Expiess.
are the luning condensers, the lop cenire knob is
the wavechange swifch, the lawer cerire the on-off
swilch,
and the right lower knch the reacticn Condenser.

!
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NEXT WEEK :
Adjusting and Operating the Long i
Range Express. i

| 1> ¢ | 1

+

The two larger dials

the left conlrol,

lower hnob the volume

eoils. the lower side of the chussis may be
commenced, but do not attemipt to reverse
this order. The two Weaeavite chokes earth
their metal eans by means of i eyelet on
one of the fixing holes, it is therefore in.
perative that these eyelets shonld not be
interfered with, but that a screw of the
correct size be nsed.

Neat mount the coils in position 3 access
is obilained by removing the can from the
base, which is detached by a small rotary
movement like removing an electric lamp

{

3 Vhiree-quarter
oj' the
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from its holder. thn the coil leads have
been slipped through their corresponding
holes in the base and the latter bolted in
. position, the cans should be replaced and
turned firmly to lock them in position; it
is advisable to connect the leads to their
respective points so that they are out of
the way. As it is difficult to make a join
in these leads, make sure that the correct
lead is selcoted and measure twice before
cuttbing,.
Wiring Up
The wiring-up can now be commenced ;
the valvcholder legs will only comfortably
take one piece of Glazite, which should be
used for making the connections, so when
making the connection between the three
positive filament legs a single piece must

be used. Many of the leads arc taken to

the chassis, and in some cascs the ncarest
point has not been taken; there is a rcason
for this, so do not be témpled to vary the
connecting points shown. :

When the internal connections are
completed and checked, the flexible battery

leads can be added, the actual length being.

governed by the individuatl requirements,
but in general it may be remarked that too
long leads are as troublesome as unduly
short oncs.

On the Ether

Next make sure that all connections are
quite in order, as a mistake may be expen-
sive, If satisfied that cverything is exactly
in accordance with the illustration, connect
the aceumulator, grid-bias ba,ttery and,

lastly, the high tension battery ; with the
exception of H.T., this order is the safe
sequence. Now insert the valves in their

_correct order and conneet the lead from the

choke to the top terminal of the variable-
mu valve. Insert the H.T.— plug, connect
aerial, carth and loud speaker and switch
on. and the set will be ready for its first run
on the cther. A fuse is not fitted, as these
components usually fail to give the profee-
tion they should, and it is better to be
without & fuse and use adequate care than
rely on a fuse which fails,

sct the wave-change to the wavcband
required—in for long and out for short.
Set reaction condenser to minimum (plates
out of mesh) and volume control to maxi-
mum. Tuning is, of course, effected by the

(Continued on page 39.)
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These diagrams show (top) back of pan_l and (below) front of pane<l arrangement of cgntrols.

1

3
-

b1

) e et



September 24th, 1932 PRACTICAL WIRELESS 37

HOW

STUD!O
SOUNDS ARE
PRODUCED

Heres your radio
railway train

Skr:il whistles, hissing steam, the clank of wheels, the pathering
speed . . . all these noises are produced in the Effects Studio by
means of simple mechanical devices like the roller skate and
the compressed air cylinder you see above. The result is
amazingly realistic ; and tha: rezlism you can retain in your
reproduction By using the pure power of a Lissen Battery in
your set. There is a process used exclusively in this Lissen -
Battery which produces power of remarkakle purity ; power
so sustained that over prolenged periods of time it remains
steady, noiseless and abundant always. Every radio dealer sells
the Lissen High Tension Battery : ask for it firmly by name.

LISSE

asts longest and provides a pure high tension current
that will give slade realism to your radio dramal
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Tue WHY AND THE WHEREFORE—

A scries of weekly articles dealing with the function of the various components

BFORE we can commence our analysis
of the recciving set it is necessary
for us to bricfly go over the method

which is adopted to get the broadeast
matter to our homes. There is no need to
delve deeply into the technieal side of the
transmitter, but iIn order that we can
understand certain functions in the actual
receiver, we must acquaint ourselves w ith
the manner in which the broadeast musie
=r speech is converted into a form which
nay be transmitted far and wide. One or
fan of the terms must be remembered as

of a Broadcast Receiver
By JACE

all the different transmitting stations may
work at the same time without confusion,
it is necessary to keep each station on one
particular path, and this process is known
as tuning. The majority of you know Jow a
bhanjo or violin stving alters its tone as it is
tightened, and this provides a very good

example of the tuning of a wircless eireuit. |

If the string 15 just joined to  the
key and the tail-picce of the instru-

ment without any  tension, it

-

L ]

.

| MuLrs- Srrano
WiRE SoLDERED
70 7ine Eox

CoxE OR BrOKEN
House Bricmns

*‘

o LAarTH
TERM1vAL.
ON SET.

will give off a certain note.
Now, as the key is turned, and
tension applied, the tone of the
string will rise simply beeause
it cannot vibrate so freely.  Now
in the transmitting circuit, and
directly connected to the acrial,
is a tuning device which causes
the H.F. oscillations which we
have just discussed, to be sent

- out at a definite number of times !

persecond.  This tuning is known
as the “frequeney,” and s
referred to by the term “ kilo-
eyeles,” If you Jook at the
Wireless Programme column in
vour daily paper, vou will sec
beside the London Regional pro-
gramme, the figures 356.3 metres,
and then, usually in brackets, $42
ke/s. This last figure s the
number of oscillations per second,
and is really the best method of
referring to individnal broad-
casting stations. The other fignre,

. 4 good *"earth™
Hereis an excellent arrangement.

they will be referred to in certain parts of
the recciving apparatus, but we shall only
mention those technical terms which are
absolutely necessary.,

- Iveryone knows, nowadays, that the
broadcast perfornmnco takes place in a
studlo and that the most important item
in the studio is the murophone-—fmmharlv
referred to as “nike’”  Whis piece of
apparatus is, in effect, a glorified telephone
i is, it picks up the
sounds which are made in its vicinity and
converts them into electrical impulses.
These impulses arc passed into certain
apparatus, which amplifies or magnifies
them in order that they shall be strong
cnough to operate certain other parts of
the transmitter.  Aunother part of the
transmitting apparatus generates electrical
currents, which change their form very
rapidly, and this particular form of current
iz known as * High Frequeney Oscillations.”
This is one of the terms you will have to
renicber. and it «imply means that the
cutrent “ oscillates 7 & large number of
times per second.

The Tuning of a Wireless Gircuit

The clectrical currents from the miero-
phone arve conveved to this H.F. gencrator,
and by means of the apparatus the two
different enrrents are combined, and in the
combined form are radiated, or shot off,
from the transmitting acrial. In erder that

makes all the difference.

in metres, is the distanee from
the top of onc oscillation to the
top of the next.
The Aerial

We have now zot, travelling through the
air at a definite frequency, high frequency
osecillations upon which are superimposed
the sounds reccived by the wmiicrophone,
and we can now sct about the reception of
these sounds. ()hviously, the first thing to
do will be to “tap ” the waves or oscilla-
tions, and therefore we must erect something
in the air in the path of the
waves. Now a peculiarity of

©or in contact with,

this insulating material is in turn ntt'\(hol
to the pole or mast.  As the oscillations
travel on the surface of metal, we! must
provide as large a surface as convenient,
and this t5 most readily carricd out by
using stranded copper wire. Copper bécause
of its conductivity, and stranded. in- order
to get the large surface without using an
unduly large Tthickness of single  wire,
The most common type of wire consists
of seven strands of No. 22 gauge w
—familiarly referred to as 7/22%s.

We have seen how one end of this aerial
wirc hag had to be insulated, and now the
other end bas to be led down to the tuning
device in our receiver. Still bearing | in
mind the tendency of the oscillations tv
get to earth, we must take care that no-
where does the aerial wire come close to,
anvthing conuected-to
carth. If the wire is led in through a
wall or window, a porcelain or ¢bonite tube
should be used to conduct the wire into
the house (Fig. 3).

The Tuning Coil and Condenser

We have now got to provide a means for
putting our acrial in tune with the trans-
mitting acrial, and this gives us our tuning
coil and tuning condenser. In effect, wo
usc & length of wire, which, for convenience,
is wound round a tube, to add to the length
of wire which is suspended outside the
house. In order to avoid altering the
amount of wire for cach particular frequency
which we wish to receive. we connect acros:
the tuning coil a variable condenser, and
these two components form a civeuit which,
according to the size of the coil and the
size of the condenser. will tune over a
wide band of frequencies (Fig. 2). The
most eflicient condition i3 met when the
amount of condenser which has to be
added is small. That is, a frequency of say
1,000,000 cyeles—which is 1,000 kejs,
may be obtaimed with a coil of 5 or 6 turns
of wirc and a condenser or very large
dimensions ; or a coil of 60 turn$ and a
very small condenser.  The latter arrange-
ment will, however, pass on the largest
amount of encrgy at that particular
frequency.  We see, therefore. why dual-

these oscillations is that
they adopt the same course
as lightning—that ig, they
take the casicst path to the
earth, Therefore, any con-
ductor of electricity erected
in the ajv and joined to carth
will act ag a lightnivng con-
ductor does, and convey the
oscillations to the ground.
This gives us, thercfore, our
first consideration in evecling
our actial-—na barrier must be
placed at the end so that
the oscillations are divected

ToEARTH

70 AcriAaL
1

through our receiver and
are not permitted to travel

VamanLe
CONDENSER

down the pole ov mast to 4
which the acrial is attached.
Poreelain, chonite, or any
ocod nsulatine matertad has

Con

v

Fia.

therefore to be attached to
the ends of the wire which

Var Connrsnser

2. A typical ifuning
arraageinen!.

we use for the acrial, and
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r Fig. |. The usual arrangement of the qerial,
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TERMINAL Ore ST

T is possible now to buy mast of the
well-known types of gramophone pick-
up in the form of a ¢ pick-up head »

—that is, the actual movement with, of
course, a case of bakclite or some similar
material, but without the tone arm, or
more corrcetly, the pick-up arm. These
pick-up heads are provided with a short
junction picec cxactly similar to the acous-
tic sound-box, and may be plugged imto
the tonc-arm of any ordinary gramophone in
order to reproduce gramophone records
‘through the medium of the wireless re-
ceiver and loud-speaker. 'There are one
or two important detajls, however, which
arc not always explained to the pur-
“chaser, and the quality of the reproduction
and even the Iength of lifc of the record
is greatly influenced if attention is paid
to the following details.

Needle Angles

Firstly, the needle must, as in the case
of the acoustic gramophone, be absolately
vertical when  viewed from  the front.
This applies to cvery type of pick-up.
11 the needle travels across the record m a
non-vertical position, obviously one side
of the:sound groove will be receiving un-
necessary pressure, and this will result
in the mutilation of the recording, leading
eventually, after very few playings, to the
ruination ol the record.  Ttis imporiant to
obscerve that the pomt of the ncedle fits
into the groove, and to avoid the effect
of side pressure due to slope away {rom
the vertical.

The Long-Range Express
(Concluded jrom page 36.)

main tuning condensers.  If the station is
too Joud, reduce it by means of the volume
control ; if, on the other hand, it is not
Inud encugh. use the reaction, remembering
to make o point of slightly readjusting the
taning condensers after making an adjust-
ment o the reaction,

To Separate Stations

If two stations are overlapping, procced
ns follows : turn the volume control down
mntil the unwanted station has ncarly dis-
appeared-- do not worry about the wanted
one—and then by increasing the reaction
and careful retuning the wanted station
will return clear of the interference, if it is
at-all possible. This procedure applies to the
elimination of a powerful local station,
wliich is a rela.tive%y simple matter com-
pared with the diffienlties found with an
ordinary s.g. set. The constructor will now
be able to reap the reward of the few hours

-

)

i FOR THE GRAMO-FAN
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Secondly, the needle should be drawn
along the grooves of the rceord at a trailing
angle in order not Lo scrape the bottom of
the groove away. This angle is quite
critical, and with practically every make
of pick-up will be found to be identical.
On the ordinary acoustic sound-box the
junction piece is usually fitted with a small
grub-screw or pin, and the end of the tone-
arm is provided with a slot, into which the
grub-screw fits—after the fashion of a
“ bayonet cateh,” This ensares the correct
angle for the sound-box, but as different
makes of gramophone are fitted with
different types of sound-box, the majority
of pick-up heads are not supplied with
this hayonet-catch [itting. Consequently,
the pick-up head may be fitted on the end
of the tone-arm and rotated to any position.

The Angle of the Needle

The angle which has been found to be most
suitable is approximately 53 degrees, Tt will
be appreciated that, as there are so many
different types of pick-up head available,
it would be difiicult to make a drawing
applicable to any tvpe of pick-up, so that
by showing the acoustic sound-box the
needle portion of the stylus bar can be
shown, and it is thevefore only necessary
to examine this part of vour pick-up when

- e —— . T -

range coils are employed for tuning to the
normal and the long wavebands, in prefer-
ence to a very large tuning condenser and
one coil covering the entire range.

To complete the aerial system we must
provide the carth connection, and this is
simply a continuation of the acrial after
passing through the tuning coil. The
principal requirements of the ** earth ”’ are
good contact and a short and direct
route. ‘The best contact is obtained by
burying in the ground a sheet of metal—
say a large tin box, or a galvanised iron
pail—and soldering or otherwise connecting
the earth wire to this. In order to provide
a good contact, it is preferable to bury
the metal amongst coke or similar rubble,
and keep this well dampened (Jiig. 3).
Where it is not possible to use this form of
buaried earth, the water pipes make a good
substitute.

determining the correct angle,  As already
stated the ncedle should be at an angle of
about 55 degrees from the horizontal. Some
commercial types of gramophone are pro-
vided with a needle angle as low as 50
degrecs, whilst others favour 60 degrees,
so that a position mid-way between these
limits should be found suitable. It will be
found very difficult to detect any audible
difference in these angles, and the cffect
of wear on the record is also almost in-
detcctable,

Weight of the Pick-up
The weight, of the pick-up on the record
will affect wear, but if the pick-up is no
heavier than the sound-box which it
replaces there will be no necessity to make
any adjustment in this direction.  If,
however, the pick-up is much heavier .
than the sound-box, it would be preferable
to fit a counter-balance to the tone-arm to
relieve some of the weight. There are one
or two commercial types of counter-balance
on the market, but one ¢an be improvised
by attaching a screwed rod to the tone
arm, with 2 or 3 inches of rod projecting
beyond {he tone-arm pivot point. A large
threaded weight may then he serewed on to
the rod and then adjusted to such a position
that the majority of the weight of the pick.
up is removed from the record. 1f the pick-
up is made too licht by this method,
it will be found to jump the grooves on
loud passages or low notes, and thevefore
the corrcet weight should be chosen.

spent in tuning i a feast of stations and
enjoying the quality and volume that is

usually associated with an all-mains equip-
ment of hich quality.
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KEN DALLE
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A powerful set which will give you
a minimum of thirty medium and
long wave stations—and probably
double this figure—as well as short
wave stations from all parts of the
world.

Mr. G, P. Kend:a.ll, B.Sc., the designer of many famous sets, and his The Kendall - Price Book

W assistant, Mr. H. D. Price, the famous short-wave experimenter, have i
_ written a book containing complete instructions, photographs - is  packed full of useful
and diagrams of ten modern circuits both battery and mains- information  which will

operated. It shows you how, at a cost of a few shillings, you can bring your present set

right up to date. At its published price of 1s. it represents remarkable value-for-money. prove invaluable to  you,

Full-sized dimensioned Blueprints of these ten wonder circuits are also available at the whatever type of set you
exceptionally low price of 1s. for the set of ten. Send 1s. in stamps for the blueprints - are using. Even if you
and we will also send you a FREE copy of the “ Kendall-Price ” Book. Post coupon now ! are satisfied with  your

present  set  you should

o e read this wonderful book.
' To Ready Radio Ltd. (Book Dept.), Eastnor House, .
I
)

Blackheath, S.E.3.

I enclose 1’- {for ten full-sized blueprints. Please send me in
addition—FREE—the wonderful Kendall-Price Book of ten
circuits, .

Ready Radio Ltd., Eastnor House, Bluckheath, S.E.3,
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Do You UnpersTanp Your
~ LOUD-SPEAKER?

Don’t always blame your receiver when results are not up to standard. It is more than
' ' likely that your speaker does not match the output valve

OST lLsteners - look wupon 8 loud-
speaker and a wireless set as being
two entirely separate pieces. of

apparatus, whereas actually they are two
members of the team working together for a
common purpose, and in common with all
other teams the efficiency is that of the
weakest link. If a set of only moderate
efficiency is possessed there is little point in
wsing a loud-speaker of the first class, 1t is

Fig. |.—T he
magnel sys-
tem of the
true balanced
armatare
loud - speaker.

a common mistake to fit a moving coil loud-
speaker to a set that is incapable of giving
an output worth listening to as, after all,
the loud-speaker can only deliver what it
is given, and if any imperfections are
present the better the loud-speaker the
morc noticeable they will become.

The numerous types of loud-speakers
that are available at the present day are
extremely confusing, and doubtless a little
light on thé matter will be welcomed.

A good loud-speaker is a thing that the
owner may be justly proud of, and a
little trouble taken to ensurc that it is
working efficiently is well worth while.

0Old Telephones .

Many lond-speakers that are offered for
sale arc little more than a telephone ear-
picee with songe means for attaching
the cone; in fact, there is actually
one loud-speaker which may be seen
in many shops that actually unses the
absurdly small magnets taken from obsolete
headphones.

There are many o called balanced arma-
ture loud-speaker units available : the ex-
pression ‘‘ 50 called ™ needs qualifying, as it
18 probably true to say that therc is not
more than one or two true balanced arma-
ture units obtainable. Fig. 1 indicatcs the
balanced armature principle, and it will be
noticed that the armature is pivoted in the
middle and that the magnets are so
arranged that both ends of the armature
have equal magnetic forces brought to bear,
Fig. 1A indicates the gencral idea of what
is popularly supposcd to be a balanced
armature. It will be seen that the arma-
ture i3 pivoted at a distance from the
magnet, and in order to prevent the former
from flying up and hitting one of the pole
pieces some form of mechanical damping,
such as a spring or a piece of rubber, has
to be used.
& compromise between sensitivity- and
volume handling capacity necessary, as a

Jight spring will rendér the lond-speakee . -
sensitive, but will not stop the armature -

is wanted but is seldom fitted.

This, unfortunately, makes

An Informative Avticle by
HAROLD DOWNING

from crashing on the magnet when heavy
volume is handled, while a stronger spring
gacrifices sensitivity. : : .
In spite of this obstacle the - popular
balanced armature loud-speaker is in gen-
eral use and well descrves ifs popularity.
This type  of loud-speaker usually gives
disappointing results with a pentode valve
ag some means of limiting the impcd':r;rnhge
)
should take the form of a corrector circuit
which is described below. '

The Inductor B E .
The most recent member of the loud-

Fig. 2.—Tap- %
ped output &b
choke for in-
ductor Loud-

speaker.

speaker family is the Inductor type or, to
give it its full title, the Dynamic Inductor.
For use in a home on an ordinary receiving
set this type of speaker has, in the writer’s
opinion, certain drawbacks.

In the first place, the response is very
unbalanced, being mostly bass and very
little treble, which results in a somewhat
choked blanket -effect. Many readers
probably prefer a slight predominance of
. the low notes, but,
unfortunately, a
serious  loss  of
treble results in
the characteristic
sounds of the low
notes being lost.

r— )

Fig. 14.—The usual
balanced armature

! type of loud-speaker.

The piano has a range of a little over seven
octaves, and ranges from 26 vibrations per
second, or cycles as it is called, up to
4,096 cycles at the highest note. Bearing
in mind the range of the piano, which isan
excellent instrument for comparison, the

.range of frequencies necessary to msake

certaih sounds realistic will come as & sur-
prige: it ig convenient to think of the
piano as ranging from approximately 25
to 4,000 cycles. -

- The sound of footsteps approaching the
microphone on & wooden floor requires from

350. to no fewer than 10,070 cycles for its
original character to be retained. ‘a
means is arranged to cut off in a receiver
the notes between 8,000 and 10,000 cycles
a definite difference in the sound of the
footstep will be noticed.

. The actual range required by wvarious
instruments is surprising, .in particular a
sixteen inch cymbal has no frequencies
below about 300 per-seeond, although many
people are under the impression. that the
crash of a cymbal is lower than that of
edrom. - - i

Therefore, as the -double bass actually
goes lower than the piano, and certain
stage effects require a range up to 13,000
cycles, ‘it is apparent that the perfect
reception of vaudeville requires an.amazing
band of frequencies that few loud-spcakers
and amplifiers could cover. I

The above -illustrates where, in the
writer's opinion, the inductor fails, but
after all the best loud-speaker from .the
user’s point of view is the one that gives him
and hig family the greatest pleasure to
listen. to ; if a listener-likes a Joud-speaker
that .gives .the impression of being low
pitched, there is no reason why he should
not please himself.

The inductor requires the greatest care
in matching its output valve, and some
arrangement like that shown at Fig. 2 is
highly desirable.

Moving Coil

The moving coil loud-speaker is rapidly
gaining in popularity, and the greatly re-
duced price of these loud-speakers and the
high sensitivity of the latest type indicates
that they will very soon le in almost
general use. It is-a great wistake to
think that the moving coil loud-speaker
requires a multi-valve set as many are
more sensitive than ordinary cones, and
when quality of reproduction is considered
it hgﬁ no equal.  This type of speaker
can be divided into two classes. Those
that require a current supplied by an elim-
inator, or otherwise, to magnetize the iron
pole pieces. The other type dispenses with
this energy as the pole pieces are made

in the form of o permanent magnet hut,

type for type, the mains encrgised drive
is preferable. . Co
. The actual coil of this type of
speaker is usually about 5 ohms, and
therefore requires & transformer in
order that this figure may be raised
to suit the valve. Alternatively, some
AT

Fig.3.—The
choke output
lier,
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manufacturers wind the coil to a lug,h
resistance to any specification. The

majority, however .make a serious mis-
take as, when asked to supply a loud-speaker
- to match a particular valve, they wind the
coil so that 1t has the same resistance as
the valve impedance.

Fig. 4.—.4 choke-fed trans-

former for a moving-coil speaker.

Why the manufacturers of a good loud-
speaker, who are otherwise well informed,
should make this glaring error is a little
mystifying. ~Suppose for example that
a loud-speaker is re?mred to mateh o
Cossor 220 XP, it will often be supplied
with a resistance of 1,500 ohms, which is
the impedance of the Yalve and has little
to do with the matter. The resistance
that should have been supplied is 3.500
ohms. The correct figure is arrived at
by what is called the optimum load, and
is most complicated to work out, but, for-
tunately, this is unnecessary, as valve
manufacturers invariably quote the opti-
mum load of the valve on the slip enclosed
in the box. The meaning of the term
optimwm load is the resistance that a loud-
speaker or output circuit must possess in
order to allow the valve to deliver its full
undistorted output.  Generally speaking,
it is better to have a valve in excess of that
guoted, rather than the reverse, which
makes the error in coil winding referred
to above more serious than ever.

Mounting

Insufficient attention is given to the vital
importance of secure loud-speaking mount-
ing, With an ordinary balanced armature
chassis, it is perhaps sufficient to use three
small screws to hold the rim on to the
baffle board or cabinet front, but with mov-
ing coil loud-speakers a really secure and
rattle-free fixing is essential. especially if
large volume is to be handled. Most loud-
speaker chassis rims have a felt washer,
but this is often too thick to prevent the
metal from lightly touching the wood and
rattling. 5t is, thercfore, well worth
while to cut a washer out of baize or
felt and stick it lightly on the loud-speaker
cabinet or bafile board; thus a fixing of
felt to felt is obtained and the serews can
be done up really tightly, that is, if the
transtormer does not get in the way of
the scrow-driver, which happens when
mounting several well-known types. Whilsé
mentioning baflle boards, it will be as well
to point out that plywood is not idenl for
this purpose, although it is cxtremely
strong and cheap.  The trouble s that
various layers of wood arc glued together
and pieces of loose glue become detached
and set up a serapy background : when pos-
sible pine is one of the best materials to use,
as it is soft and almost entirely free from
resonance.

The Output Choke
F¥ew loud-speakers will work at their
maximum efficiency if they are hampered

PRACTICAL WIRELESS

by the prescence of the battery currents flow-
ing through their windings, and it is well
worth while, therefore, to build a simple
choke output filter as shown at Fig. 3,
which, incidentally, has the additional
advantage of passing the speech current

to earth instcad of through the hatteries,

which often results in motor boating. For
an ordinary typc valve 25 henrys and up-
wards should be used, while for a pentode
50 henrys or about should be used.

For a super power valve 20 henrys is
adequate, but, of course, higher values may
be used. The illustration shows a con-
denser having a capacity of 2 mfd., but
with an ordinary balanced armature
speaker 1 mfd. is sufficient, but the higher
value will do equally well if already pos-
sessed,  When using a° moving coil lound-
speaker with an output transformer incor-
porated, it is desirable that it should be
choke fed in the mwanner shown at Fig 4,
in order that the transformer core shall
not be circulated by the high tension cur-
rent, and also to prevent bhack coupling
and consequent motor boating.  When
using a pentode output valve, considerable
care must be taken to see that the loud-
speaker used has suitable characteristics, or

]
Fig. 6,—Tone corrector for using a slandan]
speaker with pentode.

Fig. 5.—
The corrector
circuit.

)

alternatively that the cirenit s arranged
to overcome the shortcomings of the loud-
speaker. As already mentioned, it is neces-
sary to use a corrector circnit, omcpt when
a moving coil loud-speaker is used. If]
however, a corrector circuit proves itself
to be necessary with a moving-coil speaker,
it indicates that the latter has sowne peculiar
characteristics and is a serious reflection
upon its designer.

Fig. & sho“s a si fple corrector circutt,
which may consist of 10,000 ohms resis-

tance joined in a scries with a .0l con-

denser and connected across loud-speaker
terminals.  These values will, of course, be
unsuitable under certain circumstances, but
gencrally speaking they are satisfactory.
and at any rate provide a starting point
for experiment.

If desired, the 10,000 ohms fixed resis-
tance can bo substituted by a variable one
for 25,000 ohms so that tone control is
provided, It has been said that the pen-
tode valve does not come up to the ordinary
valve in quality of reproduction. -This is
due to the unsuitability of the average
cone type loud-speaker which is really
designed to work with a power or super
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power valve, but if the corrector circuit
18 uscd everything becomes quite satis-
factory. When using a pentode valve
taking a high H.'I\. current it is necessary
to choke feed, in which case the corrector
circuit should be applied, as shown in
Fig. 6.  As, however, the average loud-
speaker is also lacking in impedance, the
use of a tapped choke is an advantage.

-

This is diagrammatically shown. at Fig. 7.

Another Problem

The other problem that may present itself
is the use of a moving coil loud-speaker
having an output transformer fitted to it
that is suitable for a power valve, but it
is a simple matter to use it with a pentode
valve if a tapped choke i3 used, it being
quite unnecessary, of course, to use the cor-
rector circuit. As it is not easy to ascer-
tain at what point the choke should he
tapped, it is advisable to purchasc a choke .
vrovided with a number of tappings and
various ones tried until the best is arrived.
at. When choosing & loud-speaker, it is -
necessary to bear in mind the purpose for
which it is required : if only moderate
volume is required a halanced armature
type has much to be said in its favour. Xf,
on the other hand, something like radio
gramophone volume is contemplated, a
moving coill speaker is cssential.  When
mains are not available, an energised type
is not practicable, and a permancent magnet
model must be emploved. Although this
type of speaker is extremely good and will
do all that is required of it, it is always
advisable to use & mains energised type when
possible ; also do not forget that the loud-
speaker and output valve work as a team
and, thercfore, it is uscless to usc a loud-
speaker of large size and expect big volume
if the output valve is too small and vice
versa, and remember that an output valve
can only deliver its full amount of undis-
torted music when the impedance of the
circuit connected in its anode is sufficiently
bigh. Tortunately, many loud-speaker
manufacturers quote the impedance of
their lond-speakers, and it is only necessary
to choose the valves that have an optimum
load (quoted by their maker) of upprom-
mately the same figure.

Free with cvery copy of next week’s “ssue !

SPLENDID B&OK

“All About Tuning
and Tuning Coils”

ORDER YOUR COPY TO-DAY !!

10,000
OHMS

L

Fig. 7.—Tapped output choke and tone
corrector,
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SUPER-SHARP SELECTIVITY
FOR THE DOLPHIN THREE

B . e AR G When you build the ‘Dolphin’
' i T : et Three you are assured of
selectivity and sensitivity far
above the average obtained from
a Det.-2 L.F. circuit. It incor-
porates the wonderful Ready
Radio Dual Range Coil
Unit, fitted with four-in-
one control, which acts as
combined on-off switch,
wave-change switch, selec-
tivity and volume control,
thus greatly simplifying
wiring and construction. In-
structions are included with
every unit. From all radio
dealers.

PRICE ONL.Y. 10’6

Bring your set up-to-date with
the ‘“MICALOG™

The tuning condenser of the future. Combines
all the advantages of a solid di-electric con-
denser with the efficiency of the best
condenser obtainable of any type. Smooth
and silent action, self-cleaning plates, positive
contact to moving vanes.

Capacities .0003 and .0005 mid.

Price 3’ 6 each.

BRING YOUR SET UP-TO-DATE.
Post coupon with 17- in stamps and we will send you 10
full-size blueprints of 8 modern battery and mains sets
and 2 power units. We will also send you a FREE copy of

the new 1/- Kendall-Price Book, packed full of useful gmeee s . ..
information.

EADY RADIO

‘Yo Ready Radio Ltd. (Book Dept.), Eastnor House.
Blackheath, S.E.3.

1 enclose 1’- for ten full-sized blueprints. Please send me in
nddntz(;n—l‘REL—the wonderful Kendall-Price Book of ten
circuits

ERINERANABREDAARNG]

INTUIVR Lot e et
i - BAQALESS .ot i et e s s Prac, Woao,
R:ady Radio le. Eastnor Houze, Blackheath, S.E.3. Lee Green 5678. Teaudumatsarsnseutasanas ResPRENNL
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'No.1

LONG-RANGEEXPRESSTHREE
2 Pular No. 2 .0005 mfd vanable con-

(JEnsers
Pair Tannoy colls
Wearite Standard screencd H.F. choke
Wearite special screened H.F. choke ..
TLCC. 0001 type 3 fixed condenser ..
1 chd 0001 upright 3 clip type ﬁxed
condel

3

2

nser 2

1 TCC. O( type S ﬁxed condenser %
1

1

1

N et am

3 Duhilier | mfd. type condensers 9200

2 Dubilier 2 mfd. wmansbridge (ype
condensers

1 Dubilier 30,000-ahms l-watt fixed res:s

I Dubilier 10,000-chms 1-watt fixed resis.

.Z-mezohm gnd leak .. ‘e
ix 4.pin chassis mounting valve
holders . 1

1 Cllx S-pin chassls mounnna vnlve

er ..

1 Varley Nicore Il Nu DP2 LF
transformer A 8 |

I Weorite 16—henry Is m-aLF choke .o 19

I Wearite ganged wave change switch »

1 0003 mid. reaction condenser

I 3-point on-off switch ..

1 Lewcos 50,000-ohms pntenuometcr

Bulgin pnne| pointers No, 3.

4 Bcllmz-Lee apade lcrmmnls (Aenal
Earth, ll)..

6 B—Lee wan(.{:r plu (GBZ GB l

HT.. HTI, &

3 Coils Lewcos Glunc L.
1 Long-Range Express Three 16 aauae
metal panel (2 x 8 and baaeboard
2x9 . 4
1 Bulgin 7-way batter) cord .. . 2
Screws, ete, - . - ., 2

e
[ —
S I SO0 WL AOONT

2]
MO 0 HADHROOD

et

3 Cossor valves 220 VGS metalliscd,
210HF mctallued 230 DT me!all\sed 2. ['} g

1 Cabinet ...
Kit 500 £5.12.0
Srontity o ente ot 1076
Kit rarve £7.13.0

147.

or 14’- down and 11
NO. 2 monthly payments of
. with valves
Klt and cabinet £8 . ].0 . 0
or 15’6 down and 11
NO. 3 monthly payments of 15’6
K. with valves, Consolette cabinet,
It R, & A. Challenge M'C Spenker,
N 4 ‘Siemens Power Dbatteries,
0.1 Oldham acc.,

or 22’- down and £12.10.0
11 monthly payments of - - « 22/-
R ded A ies ¢

2 Siemens 60-volt Power HT. batteries 1 4 0
I Siemens 9-volt G.B. battery . 1 6
1 Oldham 0-75 2-voit 75 ampere huur LT

accumulator .. 12

TELSEN Kits to Munufactnreu' Specification ;:—

Ajax Three Kit £3.1.6. 10/~ down and 8 monthly
payments at 7/6.
Ajax Three Valve Kit £4.4.3. 30/~ down and
11 monthly payments of 7/6.
Ajax Three Valve Cabinet Kit £4.15.0. 15/
down apd 11 monlhly payments of 8/6. Jupiter
Three Kit £3.17.0 8]+ down and 10 monthly
payments of 7/6 Jupiter Three Valve Kit
£5 18.0. 15/~ down and 1] monthly payments
of 10/6 Jupiter Three Valve Cabinet Kit
£€6.0.0, 20/- down and 1! monthly payments of
10/6. With Special Cabinet. Free Blueprints.
“RADIO_FOR THE MILLION" Station-
master Three Sealed Kits, Batiery Model
“ A" with Table type Cabinet and valves £5 11.9.
Deposit 15/~ and 11 monthly payments of 10/-.
Battery Model " B™" with Console type cabinet,
Valves and Celestion Speaker, 0. Deposit
20/~ and 11 monthly payments of 13f-.

CASH,'C.O.D. AND EASY - PAYMENT EXPRESS ORDER FORM.

159
BORO’
HICH

DOLPHIN STRAIGHT THREE

1 Ready Radio dual range coil unit .. 10 6

l JB ‘0005 mfd anlﬂble Cﬂndensef
go;lmlar Log line with slow motion

ial .

1 00015 mid. reaction condenser

| Bulgin Transcoupler .

1 Sleklun colt 5-1 LF. teansformer

3 W.B. 4-pin valve holders ..

1 TCC. 0002 mfd. ﬂxed conds. 3-!cr-
minal type .. . .

1 2-meg. grid leak ..

3 Belling-L.ce terminal mounts .

6 Belling-Lee terminals (Aerial, Earth.
LS.+, L.S.,—Pick-up +, Pick-up—

| 5-way battery cord

4 Belling-Lee wander plugs (GB GB—-]
GB—2, GB) . .

| Permcol ebonite pnnel lst x 7 ins. 3

1 Wooden baseboard 12ins. x Bins.

2 Bulgin panel mounlmz dial pomlers

No. 3 .
1 Coil Glazite Lewcos
Screws, etc. -

(ST I ¥ ) unl‘um
[

@b VOO0 VW OOk AONRID

PM2DX, PMILF "
.13 0

3 Mullard
1 Special Dolphm Consolene cnbmc:
- less valves ;
Kit and cabinet £2 .13.0
or 6/- down and 9
No.1 6’-
less cabinet

monthly payments of
Kit
down and 9

valves

with valves
et £3.15.9
or 7
NO.2 monthly payments of 7’-
. with valves
Kit and cabinet £4 . 16 . 9
or 9- down and 9
N0-3 monthly payments of 9/-'
K- with valves, cabinet, batteries,
1t R. & A. type 50 loud-speaker,
aerial and
N004 ear;h - - - £6 19.3
or 13- down and 11 monthly
payments of - 13/‘

Recommended Accessories :

I Siemens 120-volt H.T. battery .. 13 6
1 Oldham 2-volt accumulator .. .. 9 0
1 Slemens 9-volt G.B. battery .. 10
1 & A. type 50 lond-speaker 15
1 R & A. Bantam loud- speak:r .1 76
1 Selectanet aerial e .. 2 6
1 Selectanet earth - 1 6

READY RADIO KITS. Meteor S.G.3 Kit
(wllh valves) £5.7.8, or 10 monthly payments of
12/6. Cabinet Modei (as ubovs w-t{x Cabinet and
Meving-coil speaker) £8.17.6, or 12 monthly

payments ol

303 Kit (with valves) £3.10.0, or 7 monthly pay-
ments ofllls Cabinet Model (as sbove withCabinet
and Moving-coil Speaker) £6.17.6, or [} monthly
payments of 16/«

To: Direct Radio Ltd.,. 159, Borough High Street, London, S.E.l

Please dispatch to me at once the following goods

(a) 1 enclose
for which (b)
() 1 enclose first deposit of

1 will pay on delivery

cross out line }
not applicable § £ rreersrsrasiann

Practical Wireless 2419/32
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Maxking Your Rapio A De Luxe

<0003 MFD
\ PRE-SET

=

VERY uscr of a radio receiver has his
own pet ideas regarding the * fca-
tures ”’ or “ extras 7’ which are most

desirable, so 1t would be
almost  impossible  to
design any one instrument
which would meet exactly
the requirements of all
listeners. Manufacturers
favour the policy of sim-

] Yams :

An article which explains in simple
words how a number of refinements
may be made to any receiver.

1

r—

within two distinet c¢lasses. The first
is " pre-detector ” volume control, which
means, of course, that the control precedes
the detector valve. This form is the most
satisfoctory when the recciver is situated
ncar to a broadcasting station, because it
prevents  overloading of the detector
valve and consequent distortion, Four
methods of effecting pre-detector control
arc shown in Big. 1. At “ A pre-set or
variakle condenser is inserted in the aerial

plifying their sets as much
as possible, and thercfore
reduce the number of
knobs or controls to the

By FRANK PRESTON, |
F.R.A. -

100,000

OHMS
to them should be as short and dircct
as posstble.

The control shown at “ € is remarkably
simple, bmt is only applicable when a
screencd-grid valve is ecmiployed. The nega-
tive filament Jead is removed from 1.7T.

negative and taken instead
to onc terminal of a 15-
ohm rheostat, of which
the other terminal is con-
neeted to LY. —,  Varia-
tion of resistance alters
the temperature of the
valve filament and at the
same time causes a slight

lowest possible  figure. > variation n grid bias.
Receivers  deseribed  in L7~ ‘When AL valves arc
wirelcss periodicals x= 50000 == em]')lo‘_ve(.l we have a WldCX:
usnally have some refine- = OHmS “r= = © choice in the way of

ments  and  additional

controls, but readers often

wish to add to these in

order to satisfy their own particular fancies.
In view of the facts just outlined, it is pro-
poscd to show how most of the desirable
fitments can be added to any type of
receiver in the simplest possible manner.
The various additions and modifications
will be dealt with briefly under separate
headings.

Volume Controls

Volume controls are perhaps the most
popular features of all, and though it
18 possible to vary the volume of any set
by some means or other, many of, these
latter arc unsatisfactory, because they
have an effect upon tonal quality as wcll
as upon the volume. Detuning and re-
duction of high-tension voltage come
within the latter category and both are
equally bad from the point of view of
quality.”’

The subject of volume control comes

Fig. 1.—Four methods of pre-detector con!rol.

Jead ; reducing thc capacity of this con-
denser causes a reduction in input to the
first valve. This is not a particularly
good method, because cvery time the
volume control i3 adjusted the tuning
condenser requires a similar adjustment.
It is uscful, however, in that it may be
applied to any set without alteration to
the instrument itself. A much better method
is shown at ‘‘ B,” where the connection
from the grid of the first valve (either S.G.
or detector) to the aerial tuner is broken
and taken to the slider of a 100,000-ohm
potentiometer wired, in series with a
I mfd. non-inductive condenser, across
the tuner. Volume is varied by rotating

the potentiometer knob. As the potentio-
meter and condeuser arce in the high fre-
quency portion of the cir¢uit the wiring

D
t\.
4
Fig. 2 (and © G-

‘opposite).— Two forms of post-detectar control.

~~That  high-frequency  currents  iravel
along the surface of conductors, not
throrgh them.  Therefore all ILF. leads

need to be as thick 4as conveniently may
be used—or aiternatively of stranded wire.
—That it is possible for the wiring or coils
of a receiver to pick up the signals from
a near-by powerful station, resuiting in
:  difficulty in cutting-out the interferenmce.
The remedy in such cases is to screen tlie
coils, or cven the complete receiver in
very bad cases.

—71hat hum in an all-mains receiver em-
ploving a moving-coil speaker with an
execited fleld can often be traced to inter-
action between the ftield of the speaker
and the wiring of the set. A metal
screen between speaker and receiver, with
a good earthed connection, wiil prevent
such trouble. .
—That leads from a pick-up in a com-
bined radio-gram shoulil preferably be of
the metal-sereencd variely. By connecting
the cowering of these leads 1o earth insta-
bility is avoided.

volume control methods.
A gystem  which jroves
very  satisfactory  with
valves of this ftvpc is shown at “D.”
.1 mfd. condenser and a 100,000-ohm
potentiometer arc wired in scrics acress the
acrial tuner, whilst the normal bias resist-
ance is connccted to the potentiometer
slider instead of to H.T.—.  Operation of
the potentiometer has a two-fold effect ; it
increases the grid bias on the 8.G. valve and
at the samne time réduces the effective resist-
ance across the tuner, so lowering the ampli-
fication of the S.Gi. valve and also reducing
the input to it.  As a result of the comhbined
?ction the control is perfectly distortion-
38,

Post-detector volume control is generally
casier of accomplishment and more cfficient
when the set is not so near to a powerful
transmitter as to make detector overloading
possible ; that i3, at a distance of not Jess
than about 12 miles. Two forms of post- -

detcetor control are shown in Fig, 2. At
(Continus2 at foot of page 46.)
HT+
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7
o< POTMETER

-




.

@

HE individual who can boast of
even o partial knowledge of wire-
less wsually is called upon to under-

take a fair amount of testing work and
fault tracing with wircless receivers, both
for himself and his friends, and to accomplish
this work rcliably and cfficiently it is
necessary to have within casy reach some
simple apparatus. There are  many
devices available, a pair of tclephones and
a small dry battery being a uscful adjunct
for many of the tasks.

Another very casily made fault-finder
and trouble tracker which I have uscd
on countless occasions emplovs a ncon
Jamp—one of the simple type so useful as
night lights. Anyone having an elcetric
supply laid on in their homes can duplicate
the arrangement exactly, and in those cases
where such a source is not available,
ordinary dry or wet batteries with a total
voltage of about 180 will suffice.

Making the Tester

One way of making up the tester is
toobtain a small D.C. charging set and
a pair of new style testing prods. The
former consists of a batten lampholder
mounted on a emall wooden basc
complete with mains plug and flex.
while a pair of terminals are mounted
on the base. To these terminals must
be connected a length of flex termina-
ting in the testing prods.  This simple
arrangement is portraved diagrammna-
tically in Fig. 3, while the photograph,
IMig. 2. shows the apparatus complete
with the neon lamp. To use it, it is necessary
mercly to insert the plug in a convenient

e Sy
. SOLDER HERE-—,
R er AT, I, ///mmm
.DO/NTED Brass Qoo -
— " HOLE FOR
s 47//%////////47////7///, FLEX WIRE.
% /}i///lllw////////////l//lll/// Fig. 1.—-The
EBONITE HANDLE, -~ tesfing
- prods.

‘mains socket with the insulated handles

held one in ecach hand. and circuit con-
tinuity is then evidenced by the glowing
of the lamp. These new handles are quite
shock-proof, and finger pressure has to be
cxerted on the ends to push out the metal

PRACTICAL WIRELESS
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HOW TO MAKE—
A SIMPLE

WIRELESS TESTER
By H.J.B.C.

'-x | - ) () )

) | o

insulating sleeve over each
metal prod will enable
the pointed prod - end
to remain visible.
The arrange- men-t

Proves very useful

when it is necessary
to get at the internal
wiring of a wire- less re-
ceiver for test- ing out to
see if all the con- nections
are intact. Coils, conden-
sers, resistances, circuit
continuity, ctc., can all be

Fig. 2.---This illustration clearly shows the completed
wireless tester.

examined, and a test of this character is
more stringent than the battery and head-
phones method.

Using The Tester

September 24th, 1932

increase until ultimately there iz practic-
ally a continuous light. this proving that
the insulation has broken down. and nceds
replacement. On several occasions insula-
ting material which, on the megger.
seemed quite satisfactory, has gradually
caused the ncon lamp to flicker after a time,
whereas if it were perfect no lighting up of
the lamp would take place. Another
important use is in the tracing of leakage-
in the insulation of a valveholder, say,
between grid and filament. This leakage may
not be apparent in the ordinary way. but
may still be enough to cause poor vesults.

Modified Construction

If readers prefer, they can make up the
apparatus without buying the finished
parts by mounting a batten type lamp-
holder on a square piece of wood about
% inch decep and hollowed out underneath
to take the two connections to the lamp.
Then obtain two pieces of ebonite tubmn—
see Fig. I—about 4 inches long and by
inch diameter and screw these inter-
nally for aboug 1 inch. Then turn up
on a Jathe or file up two brass rods.
tapered as shown in Fig. 1, screwing
the brass externally for about 1 inch
s0 that the brass screws into the
cbonite and is held rigidly. Drill a
small hole in cach end of the brass rod
as indicgted and. having bared the
insulation from one end of a length of -
flex, pass an cbonite tube over the end.
Thread the bare wire end through the
small hole in the rod and solder it with
a ‘“blob” of solder droppeq in the small
channel previously ¢ut away for the purpose.

RPLUG FOR
MAINS .

NEON LAaMP
HERE
—

The actual current consumed
ig only a few milliamperes, but
owing to the voltage employed
insulating material will some-
times show a leakage which
would not be apparent otherwisc.

In  the case of condensers, Fig.
especially fixed ones, this test
proves very scarching. If the condenser

msulation is imperfect and the test handles
are left under the condenser terminals for,
say, a couple of minutes, a flicker of light
will be noticed in the lamp. With the
progress of another few minutes the

TESTING HANDLES

~———T{apd——1t-0

WOODEN BLOCK.

3.—Schemalic diagram of connections.

i F-

The cbonite tube can now be screwed over
the rod and the handle is complete. This
process roust, of course, be duplicated for
the other handle, then the pair of free flex
ends should be bared of insulation and
joined to the appropriate points on the

prods. If dev.lred a slight twist of the ' frequency of the flashes will gradually | batten lampholder block.!
s fixed anode resmt'\,nm by a potentiometer | erally marked either “ G and “ G.B."” or
Makmg Your Radlo a De of similar value. The lead from the grid | * 0.8.” and “ 1.8.""), whilst the connec-
Luxe C""’;;’;’;“:sf"”") condenser to the “ plate” end of the re- | tion from the grid to the transformer,

“ A resistance capacity coupling is shown
between the detector and low-frequency
valves. To fit a splendid volume control
it is only necessary to replace the normal

G. CONDENSER

RADIO— GRAM.
SWITCH

Vorume ConTROL
POTMETER

DETECTOR
vaLveE HoLDER

sistance must be disconnected from the
latter point and taken to the potentiometer
slider instead. As an alternative the grid
leak might be replaced by a potentiometer,
the anode resistance remaining unchanged.

The grid of the L.F. valve would

then be connected to the poten-

shown dotted. is transferred to the poten-
tiometer.  Other methods of post-detector
volume control are
possible but ncarly
all have a deleteri-
ous effect on the
reproduction of high

HT+
HEC.

secondary terminals (gen-

Fig. 3 shows, right, the
theoretical circuil, and left,
the diagrammatic arrange-
ment of switch and volume
control for the pickeup.

tiometer slider instead of one end | notes.
of the leak. A form of -
TO CHONE, HF volume control for use G. CONDENSER
with transforiner eoup- | }i
ling is illustrated at “ B.” 11 3
A qua.rt(:r megohm poten- ,l-\ .:_QET
tiometer is  conneected /
between the transformer G.LEAK \

~




SAY “T.C.C"- |
for SAFETY

Here 1is your Opportunity—
Make Wireless Batteries—It is
a Paying Proposition.

HETHTER you are 2 Wircless Enthusiast or not, you know what an
cnormous demand there is for Wireless Batteries—a demand
which is ever increasing by leaps and bounds, If you are a Wircless

Enthusiast you know also that you and millions of others are constantly on
the look out for BETTER Batteries,

Here is a way in which you can meet the demand for BE'TTER Batteries

and Profit Financially—make them yourself in your Spare tane by means

of our Patented Method and Formula. Dy maling your own Battcries you

can SAVE money—by supplying your fricods and others you can MAKE
- MONEY—and you may make up to £300 a year per licence |

ANYBODY CAN DO IT!

YOU Can It has probably ncver crossed your mind before. You
bt have thought of Balterics as *‘ Technical ” things—
D b . always regarded them as something ' mysterious.”
o this: The exact opposite is the case. Study the pictures on the

. left and you will sec how rcally simplec it is.

You will need no expensive ‘* plant ” or machinery—only a few simple
teols and hand presses. You need have no special accommodation—a
start can ke made upon your present Kitchen 'Lable. The Children
can help you,

WE WILL TELL YOU HOW.

You may know nothing about
not maticr in the slightest.

After recoiving our instructions you can start right an
Jacture !

more fascinating than mak-
g your own Wireless Set !
The saving is huge—an
auverage worker can complete
a 60 volt H.T. Battery in
2 hours at a cost of 23
agpmx_fmately ! Comparc
this with Shop Prices !

Make Your Friends’ Wire-
less Batteries and MAKE
MONEY.

Consider what this mcans
to you. Naot only can you
SAVE Money on your own
Batteries—and get BET-
‘TER Results—but directly
your fricids know of them
they will want some, too!
n Thus you can begin to
build up a profitable Spare-
Time Business and reap a
Golden Ilarvest from the
Wireless and  Electrical
Market, Many men are
already making comfortable
EXTRA incomes in this
Pleasant, Easy Way.

There’s MONEY in jit—
big money if you arc ener-
getic and anxious to get out
of the rut | What could you
do with £300 a year?

PROFITS GUARANTEED.

Your Market is unrestricted
—it can mnever be over-
crowded—you sell where
you like and when you like.
If necessary, we will pur-
chase sufficient of your

Wircless  or
We will tell you how to do it—FREE.

And the work is infensely interesting as wcl! as easy—

Electricity—it  dnes

to Manu-

output to guarantee you a
wecekly Profit, providing it
reaches the required stand-
ard of efficicney, which is
easily attainable. We will
continue your training
FREE until you reach that
stundard—that's fair, isn't
it?

Don’t hesitate—if yon
have never seen a Battery

before you cfn MAKE
money this way. Let us
explain this GILT-

EDGED, HONEST PRO-
POSITION fully. Write at
ONCE! = Make your
SPARE Hours—GOLDEN
HOURS |

Send this Form for FREE IN-
STRUCTIONS HOW TO START

rmllnl COUPON "ERERR

& ToMe.V,ENGLAND-RICHARDS, &
# THE ENGLAND - RICHARDS g
B CO., LTD:, 242, KING'S LYNN. ¢
RF [

8  Sir,—Please send me atl
¥ once, and FREE, full details §
asto how I can Make Wire-
Bless Batteries and Make®
Money at Home in my spare Il
time. I enclose 2d. stamps A
. for postage. ']

g Print your name and address :

boldly in capital letters on a plain '
« sheet of paper and pin this =
N conpon to it. ]
1 Practical Wireless 24/9/32 ®
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Here are illustrated the 2
mfd. non ~ inductive type
condensers, price 3/10 each.
Note the double mounting
bracket—a feature of great
importance for sub-chassis
wiving. Made in capacities
from ‘005 20 2mfd.
Working woltage 200 D.C.

T is simple enough to be sure of absolule
reliability in the condensers you buy—just
say “T.C.C." and you will gel a condenser that

is backed by a quarler of a cenlury's specialized re-
search wark-——a condenser that has won the approval
of radio fechnicians and set designers the world
over. . ..Judge for yourself—see the specifications
of press receivers—look at the best of commercial
sets——you will always find * condensers by T.C.C."

T.C.C.

ALL-8BRITISH

CONDENSERS

The Tebegraph Condenser Co, Lid., Waler Farm Koad, N, Acton, Tondon. W.x.

Q 1201




43

THERE IS A
TYPE AND SIZE
TO SUIT EVERY
JREQUIREMENT

Type B.775
rom
3/- t0 37/6

Type 620
From
1/3 to 3/-

Type 665
6d.and 9d.

For those who want condensers occupying only
a fraction of the space of the ordinary type, vet
containing the finest materials and workman-
ship, there arc the Dubilier Types 610, 620,
665 anid 670 Mica Condensers for receivers,
while for power amplifiers and transmitters
there are the Types B770/1/2 and B775/6/7.

No matter whether a Dubilier Condenser is large
or small, it is the most up-to-date in design and
containsthefinestmaterials it is possible to obtain.
On every Dubilier Condenser rests the Dubilier
reputation for Dependability. You may be sure
that Dubilier will never let you down.

Have you seen the new Dubilier Components
Booklet, Choosmg your Condensers and
Resistances.” Ask your dealer for a copy or
write direct to us.

DUBILIER

MICA
CONDENSERS

DUBILIEB CONDENSER CO

“(1925) LTD. §

Ducon Works., Vicloria Road. North Aclon, W.3 -
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FUSE-HOLDERS
Programmhe 1932-33

1 SINGLE SAFETY 4

PANEL FUSE-
or pan
ASEBOARD FUSE- HOLDER. _ F el
OLD R. Fuse carried mouating. th amp.
on lid, making shocks fuse 1;’6
impossible, Complete
with | amp. fuse .. 1/6 5 FLEX FUSE,H?LDEIS{_
With 1 amp. fuse 1/~
2 -gg"gDSAFETY l?ASE— P
WANDER-FUSE. With
HOLDER. Fuses carried
on ‘tid, rendefing shocks 150 m/n fuse .. -
lmposslble omplete
with two | amp. fuses. 7 “ SCRUFUSE,” Not
2/6 {Jull})} not cartndgc yet
bot . B
3 SINGLE OPEN IUSE-
HOL 5 different  colour-caded

DER. \lelh] nmp.
. 9d. ratings 60 to 750 mja.

fuse

SPARE FUSES-—Shown Actual Size..

LONG FUSE. All ratings, 60, 150, 250, 500,
750 m/a., 1 amp., 2 amp., 3 amp. SHORT
FUSE. For WANDER-FUSE only, 60,
150 and 500 m/a.

Dealers will fit other valings in any of these holders al the
time of purchase.

OTHER BELLING-LEE PRODUCTS.

Set manufacturers, Government Departments,
technical experts, the leading Wireless Journals—
ALL use and specify Belling-Lee Radlo Connections.
Make them gour choice.

A complete range for every requwrement, including
Insulated Terminals, Terminal Mounts, Plugs and
Sockets of every-description, Wander Plugs, Battery
Cords, 8.G. Anode Connectors, Accumulator Con-

nectors, etc., etc.
Write for Complete List

_FOR:EVERY RADIO coun:crlouf

Adot. of Belling & Lee, Ltd., Cambridge Aricrial Road, Enfidd, Middles:a. -
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1 JOTTINGS FROM MY

1 NOTEBOOK.

.
L)
i
' By “DETECTOR.” !

New West Regional Station.
URING a recent * hike ”” from Mine-
head and across ixmoor I made a
considerable detour—considerable, that is,
if you are walking—to take a look at the
new West Regional station in course of
. erection at Washford Cross. The masts are
already up and the station buildings are
well on the way, and it is believed that the
new station will be on the air carly in the
New Year. If the masts have anything to
do with the efficiency of the station, and
there is not much doubt but that they have,
the new West Regional will be a signal to
be reckoned with. Situated well above sea
level, they soar up goodness knows how
many feet in the air, and, have a peculiar
appearance of being most insecure.

Demand for Selective Sets.
MATEURS in the West Country are
already feeling somewhat perturbed
as to conditions when the station gets going,
and many with sets of doubtful selectivity
are looking around for new circuits. A
local dealer told me that nowadays nine
out of ten customers, when inspecting sets,
first of all ask, ““ Is it selective 2 ** Will
it cut out the local station?” He also
told me that in spite of his assurance that
certain sets would, it is making business
rather difficult. People are somewhat in-
clined to carry on with their old sets until
the new station starts transmitting. With-
out exception, howcver, the purchaser of
one of the new season’s sets of reputable
make need have no fear on the score of
selectivity 1 that seems to have been the
first thought of manufacturers this year.
And the second—well, I think case of
control and swelt appearance tic pretty
closely.

Fans at Radiolympia.

WONDLER what the exact risk figures

were. that must have been calculated
by the Publicity Department of that enter-
prising valve firm who distributed fans to
every ‘‘fan” that wanted one during the
first few days of Radiolympia. It was a
master stroke of publicity and proves that
British manufacturers are far more awake
than certain people would have us believe.
Of course, it might have been cold and wet,
we have had Augusts like that, and as the
fans must have been printed and made
weeks before the exhibition, it was a
decided feather in the caps of those re-
sponsible. As it was, everybody carried
one, and it was so hot that representatives
of rival firms had no qualms about giving
free publicity to their competitor so long as
they managed to keep moderately cool
themselves, ‘

Eliminating Pick-up Capacity.
HE other day a friend asked me to
have a look at his new radio-gram
he had just completed. . It was a splendid
job so far as appearances go, but it appeared
it was not working as well as the designer

said it would. Signal strength on distant
but powerful stations left much to be
desired, there was an annoying whistle on
certain wavelengths, and reaction was
decidedly “ ploppy.” After some minutes
“ twiddling,” I noticed that the pick-up
was switched directly into the grid circuit
by means of an alleged Jow-loss switch
inserted in one lead of the pick-up. This
was evidently not good practice, for the
pick-up wires werc connected to two termi-
nals on the bascboard, and attached to
the grid circuit was the capacity of the
length of wire comprising the pick-up leads,
the winding of the pick-up itself, and
probably some of the switch and the
terminals. Anyway, on disconnecting the
pick-up from the two terminals the set
immediately started working splendidly,
reaction became benutifully smooth, and
about 50 per cent. more volume issucd from
the speaker. I advised my friend to fit
a plung-in connecter instead of the terminals,
and any other reader who is troubled with
pick-up capacity might do so as well. It
is but the work of a second or two to plug
the connecter to-
gether when it is
desired to listen
to records.

Improving, Quality
of Pick-ups.
NCIDENT-

ALLY, those
readers who use

a pick-up in con-

One of the novellics seen at fhe recent
Wireless Exhibition,

junction with a set utilizing two stages of
transformer-coupled L.F., may have noticed
that raising the grid bias of the fivst low-
frequency valve when switching over to
the pick-up has the effect of improving
the quality a great dcal. Some pick-ups
are particularly critical in this respect, and
it is worth trying. A matter of one and a
half to three volts makes a great difference
and helps to keep down the “ blasting ™
effect of some rccordings. S

‘“ Jamming *’> from Paris.
HE jam around the hefty Poste Parisien
station i3 getting very bad, and as
the winter approaches there is not much
hope of things improving, and one will
need a more than ordinarily selective set
for anything like decent reception around
the 300 to 350-metre waveband. Even so,
there has been some very annoying hetero-
dyne whistles that increase perceptibly
about 9 o’clock in the evening just when
the News is being broadcast. Readers should
watch Pracrican. WireLess for solutions to
this problem. -

Predominance of Batiery-Operated Sets.
HE figures tabulating the results
achieved at the Radio Exhibition
make interesting reading, but anybody who
was under the impression that battery sets
are dying a natural death will have a bit
of a jolt when they see that out of 2,000,000
sets sold at Olympia over 1,200,000 of them
were battery-operated. It isalso interesting
and gratifying to learn that over three-
quarters of a million more sefs were sold
this year than last, resulting in gome 20,000
more work-people being taken on. The
greatest strides, however, have been made
in the radio export business, through which
Britain has moved up to third place in the
world’s export market, Over six times the
number of foreign buyers visited Olympia
this year than in any other year. Altogether
it looks like a boom year for the British
wireless industry.

Long-wave Interference.
IF you live within twenty miles or so
of a mediam-wave regional station
you have probably been troubled by the
programme from that station * breaking
through ” on the long-wave band, and
so interfering with the reception of for-
eigners. Perhaps the break-through has
even been 80 bad as to spoil the programmeo
of the Daventry National transmitter,
This difficulty is often expericnced even
with reccivers which are normully quite
seleetive, and a cure would, therefore, seem
to present rather an awkward problem.
(Continued overieaf.)

FREE NEXT WEEK!

Splendid Handbook entitled : .
“All About Tuning and Tuning Coils.”
ORDER YOUR COPY NQW!
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Radio Ramblings—continued.

*“ Test Voltage > and ‘- Working Voltage."”

OST manufacturers have now aban.
doned the fooiish practice of giving
only the “ test voltage ™ of their condensers
and mbtnad state the more useful ** working
voltage.” But cven this can be misleading,
for a-]though the working high tension
voltage of a mains sot is. say, 250 volts,
it does not follow that a condenser having
a working voltage of 250 volts is snitable.
s is because the actual vollage when
1he seb is first switched on, and for some time
atter, is probably twice the normal figure.
It gradually falls to the normal voltage as
the valve heaters reach their working
t:.\mpera.‘.-ure, but until this paint is reached
thare is o neghigible Joad on the high ten:ion
cupply. .When ordering condensers for use
inan A.C. set it is thus '11\\ ays wise tospeceify
t'm»e having a working voltage twice that
Y the set. Cheap compon(*ntq of forcign
manufa,cturc should be carefulle examined
whatever voltage is stamped on  them,
for it is rarely “of any significance what-
CVOLL

The New L.F. Coupling Units.
"l"HER.E are now two or three L.JF.
coupling units on the market which
well deserve tho favour they are receiving.
The units consist of a small transformer,
a coupling condenscr, and a feed resistance.
T ueed not mention any names because
readers will have recognised the components
in question. Reasons for their great superi-
ority over ordinary transform(‘rs have also
been explained. What T want to point out,
though, is that ordinary tlansformers,
aid cheap oncs at that, can be used in

be Just about vights :
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conjuniction with a suitable resistance and
condenser to give the same effect as the
special coupling units. The correct method
is to employ a fixed resistance and a fixed
condenser. The best value for R depends
upon the type of the preceding valve (V), but

will gencrally lic between 20,000 and 60,000

ohms. It should have a resistance of from

two to three times the A.C. impedance of

V. Thus for a Cossor 210 H.¥. (A.C. im-
pedance 20,000 ohms), 50,000 ohms would
the actual figure is
not eritical. The capacity of C can be aoy-
thing from .1 to 2 mid. but .25 mfd. is a
cood average value.

A Nasty Breakdown.
LY a few days ago T was asked to

NI I
O look over a home-made A.C. reeeiver <

which had suddenly ““gonc off ” after
only = few hours’ use.
on, the valve heaters were all
glow at their normal brightness, hut of her-

wise everything  was absolutely  dead.

Therc was no click in the speaker when &

switching on or off, and tests with a milija-
mcter showed that no H.T.. current was
flowing to any of the valves. This at once
suggested a fault in the high-tension supply

circuit, ultllough everything looked 0.K.%

My suspicions were aroused when I saw

that most of the fixed condensers weve of
a cheap, apparently foreign, and namecless -

type. The only marking on them was
*500v.” The 4 mfd. condenser connected
in shunt with the metal rectifier was
removed from the set and tested. As I
rather expected, it showed a dead short.
But that was only a mild beginning ;
further investigation showed that the metal
roctifier was completely ruined and that

former was burnt ‘out.
what had happenied. The condenser, by

When I switched
seen 1o}
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This littie fellow is a well-made super LEAD-IN which dispenses
with all fiddling selectivity gadgets, lightning protectors, safety
switches, wave traps, extra condensers—all these cost money, while
a single COP at half a crown will do the work of afl and do it
properly. Controls volume, cuts out static nuisance, enables you to
pick and choose your stations with vastly improved selectivity.
Fixed in a few moments ! Controlied by a touch of the finger! Adds
so much to your pleasure, that you will find the COP the best friend
you ever made in the radio world !
dealer to-day, or send P.O. (postage free) direct to the makers ¢
CLIFFORD R. PRESSLAND (SALES) LTD., 84, Eden Street, Kingston-on-Thames |

by 'lm{'"

S

u| il

Get one from your local radio

Seientific

the secondary winding of the mains trana-
It was pretty clear

breaking down. had short-circuited the

supply, so putting a tremendous overload

The new R.1. Cinema Projector Transformer
referred Lo on page 58.

on the rectifier and transformer and causing
the demise of both. The mnoral is two-fold.
Had a fuse been included in the circuit
it would have *‘blown” and prevented .
{further trouble. But if good quality
condensers had been employed the entire
trouble would have been avoided.

Marconiphone ‘ Big-Ben >’ Loud-speaker.
N more wayvs than one we are hearing a
lot ahout the gigantic lond-gpeaker on
top of the Marconiphone offices in Totten-
ham Court Road, which every quarter of an
hour booms out the chimes of Big Ben.
You won’t need telling that the volume is
almost as great as the original; in fact, I
think the reproduction was even better than
the original '—but I do hope the idea won’t
sprca,d Our big cities have enough noise
as it is, and some of us would ke to forget,
now and again, our biggest enemy, Father
Time.

Individual Sets for the Family Cirele !
AT a gathering in  Birmingham Sir

William Morris prophesied that
beforc very long families would be buying
*“ suites ” of motor-cars for different mem-
bers of the family circle, and for different
oceasions. A tiny ¢ baby ” for the * kid
brother,” a super-sports for the big sister, a,
large limousine for weddings, funerals, and
other ceremonial and concerted family oceca-
sions, and so on. 'The real radio enthusiast,
has already realized the advantages of
such a scheme, and even if his pocket has
not allowed him to own a complete “ suite”’
at one and the same timc, he has at any rato
tried each kind in turn. There is the set
for short waves, one for family usc—really
foolproof. that even Auntie can usc—one
for long-distance work, and the portable
for picnies and outings and for annoying the
neighbours in the garden on Sunday after-
noons. liven 80, human nature being what
it is, I am afraid there would still be trouble.
Everybody would be wanting to use the
samce set at once !
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A TRIUMPH O

@ Similar in construction to the " NUGANG”
Condensers, but the trimmer of front section is
operated from the receiver panel by means of a
second knob concentric with the main tuning knob.
Rigid one piece chassis, very robust construction.
Trimmer to each stage. Heavy gauge wide
spaced aluminium vanes. Special bearings to -
rofor ensure permanent accuracy. Capacity
.0005.

Matched tc within % mmfd. plus } per cent.

Complete with disc drive and bakelite escutcheon
plate.

2 gang - 18/6

3 gang - 27/«

PRECISION INSTRUMENTS
Advertisement of Jackson Bros., 72, St. Thomas’ Street, London, S.E1.
Telephane: Hop 1837

&
£ rmapr, At

The essence of Success—

TEAM WORK

To attain perfect efﬁcicncy each component must
function correctly with its neighbour—they must
work together as a team, That is why Formo Dual
Range Coils, matched with scieutific care, ensure the
cfﬁcicncy vou nced.

Each Coil, too, has its own distinguishing colour
aud permancntly fixed connecting chart. You cannot
5o wrong when building or re-wiring your set.

Every Iormo Coil

FORMO

o n you buy i1s perfect!
MPLETE BAND maiched o any F»f;rmg DUAL
PASS TUNER i .zi‘ariablc condenser. RANGE
in : hat is why the
R ; Formo complete COILS

Yormo Dual Rangze

Uuile, Aerial, H.F.,

Fivst and feoondi
Band Pass,

band-pass toner has
rcached the culmina-
ting point in selec-
tl\xty and sound per»
formance.

Use Formo com-
ponents always anl
be sure of perfect
results.

vyou NEED [QVN[

SATHUR DREEN & COLIS

If you cannot obtain Formo !
} ¢ end the
Triple Gang complcte with Aertal and Dual Gang with pair components Ioca_ll)/, sen ! PERFECTION

pair of Band Pass Coils, mounted on of Dual Range Cails nauie of your radio dealer 10 :~

aluminiuns Lase, Per- , (Aerial and H.F.) simi- .
fectly matched and al 6 Jarly  matched anid _
switches ganged, mounted, , e
33/6 ®

Crown Works, Regerts Park, Southamctan. " London: 23, Golden Square, Picradilly, W.1.

Pair of matehied
Acrial and L.F. Colls, Pajr of Band Pass

suonnted on alumin- Cuils and H.F. Call, ,
|S""lll lhml-e with ganged stmllarly monnted
witching, with ganged
16/- swilehing, 23/6
EACH.




PRAC1 ICAL WIRELESS

Sep’e'nber 24th 1932

How TO PLACE Your COMPONENTS

Badly—placed components are frequently the cause of poor reception, often giving rise to interaction.
tells you what pitfalls to avoid and how to avoid them.

This article by “Ingot’f

HT actual placing of components in

a receiver is of great importunce,

far greater than the majority of

constructors realise : a sound cireuit and

good, well-chosen components are two

features that go to make an cfficient

receiver, but if they are badly arranged

the results are often’ dleappoxntmg while

in some cases the conatructm is rewarded
by a piercing bowl,

Some years ago a “aoted w m\leas authority,
in deseribing a sct, wrote * Keep all wires
very short and space the components wide
apart.”  While this advice indicates the

anee, which is positioned in the same place,
the far end being connected to the H.I.
lead, which runs to a convenient place for
fitting the terminals in one, place and
indicating them in the other. Anotlier
point which would cseape the attention
of muny is that the grid condenser and
leak are shown very close indeed to the
erid of the valve (see Wig. 1).  In actual
practice it is vitally important that the
leads between the grid condenser, leak and
valve,
minimum. A further examination of the two
drawings will show that the position of

onrs| and practical diagrams are

Y &

the same with one notable
exception, which is the
reaction condenscr, which
has wunavoidably to be
brought to the front
panel ; this to some extent
strengthens the argument,
as it will be more de-
sirable to place the re-
action condenser in the
position indicated ‘on the
cireuit diagram and con-
-trol it by means of an

components in theoretical
l s O A T

extension handle; this is,

however, not mneccessary
in general practice, but

Fig. 1.

ideal stmte, it I8 unfortunatcly not pOSSlb]c
to place two objects wide apart and joib
them with o short piece of "wire. The
plapning of a receiver can be grouped into
two headings, (1) the actual placing of ‘the
components themselves, and (2) the wiring ;
the former is, perhaps, of major importance,
as it will dcbormme to some extent the
actual course that the latter will have to
follow.

The theoretical circuit is prlmarllv in-
tended, of course, to indicate the nature
of the components used and the counections
between them, but though few people
realise if, o general idea can be gained of the
best layout from a study of this diagram.
The reason for this i3 that a skilled designer
naturally endeavours to make a diagram
as clear as possible to those who read it,
with. the result that components are
arranged in a drawing so that those con-
nected together are placed near each other,
which is exactly the state of afiairs that
should exist in a receiver. )

Take, for example, the diagram shown
at Fig. 1, and compare it with the practical
diagram shown at Fig. 2. Many points of
resemblance are apparvent; the acrial
terminal is in the top left-hand corner in
both diagrams, the actial tuning coil is
similarly on the extreme left-hand side
with the tuning coil next to it, the only
difference  being that the condenser in
Tig. 2 has been drawn towards the panel
for obvious reasons, Continuing a study
of Tig. 1 we find that the next item is the
valve, which is placed in an exactly similar
position in Tig. 2, except, of course, the
actual valve ho!der is shown in place of
the symbol of the wvalve; continuing this
compatison, it will be seen that the anode
valve leg is connected (o the anode resist.

Note the similar positioning of the symbols above to
the position ‘of components on the prachca[ drawing Fig. 2 below.

it is interesting to note
that such an arrange-
ment 18 adopted in quite
a number of commercial reccivers.

Screened Grid Receivers

A reeeiver employing one ot iore sereened
grid valves is more difficult to areange, but
the theorctical diagram often gives an
even better idea of busebo'nd lavout, as- in
types requiring o shecet metal sereen it is
usual to indicate by either 2 thick or
broken line where this sereen is placed and
consequently which components ¢o on the
aerial side, and which on the anode side.
When the screened grid valve is nctlmlly
mounted through a bole in the screen, it is
usual 1o indicate this by allowing the valve
to break the screen in the mannen shown at
Fig. 3. Similarly, when coils of the canned
typo are intended by the designer, it is
usual to indicate it by surrounding the

gshould be reduced to the absolute-

coil with a dotted line, which will also
indicate the position that the coil should
occupy on the haseboard.

The only deviation that is wusually
necessary when planning the baseboard
from the theoretical diagram is Dbrought
ahout- by the use of a ganged condenser,
in which case the various sections will ha
n very close proximity to cach other and
not spaced as the diagram will indicate :
this is done for clearness, but it need not
cause the constructor undue worry, as the
rest of the components can he mounted in
the usual way, and the coils will usually
be in a convenient position for connecting
to the condenscr, provided that the former
arc not placed too far apart. 'This figure
is, however, uqually controlled by the
length of the sanging rods which link up
the sw itches which are, with few exceptions,
Jocated in the coil base. It may be
mentioned in passing that it is not always
desirable to have switches in the coil base.
as the blades occasionally require cleaning,
which is a difficult matter when they are
inaccessibly placed.,

Another type of -construction which
is of late gaining in popularity is all-metal
chassis-building, which is full of many
obvious advantages and will save the con-
structor spending many w eary hows trying
to trace the cause of strange motor boating
and instability ; with a “blue print of a
correctly-designed all-metal set, this point,
naturally, does not arisc.

Pitfalls to Avoid
The chicf snag to be avoided is the use
of ““ motor bus 7 rcturns, which is the name
given to the practice of eonnecting to the
nearest point of the chassis any lead that
has to go to cacth. Such an arrangement
is liable to cause trouble as, unless the
componcnts  are positioned with great
accuracy and foresicht, stray currents
flowing over the chassis set up an assort-
mént of stray fields which may he so placed
that they make the set violently unstable :
the reader will be aware thi¥. a current of
electricity flowing through a conductor
always sets up a magnetic fie)d around the
matcrlal through which it is passing. Tt
is not the intention of the writer to condemn
the use of a metal chassis, but rather to
(Continued on pag: 54.)
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Moving - Coil Speakers

] J.- . i “Speaking of :
Mansfield Write NOW for the art booklet, “Speaking

T Speakers,” giving full information on all the C_'.OMPLET.E
Senior with  3-ratio

Fils any of the
W.B. Cabinets -

“Mansfield Junior™
P.M.5)

- new W.B. movingcoil speakers. W.B. transformer
i (rhe Improved PMA) ‘always have been Pioneers and Leaders in this

field. Makers also of the famous valveholders, w toshold 4
. i a2 a
COMPLETE switches and the new Mansfield Kit—the only f{,‘,’{;ﬂf‘ﬁﬁ‘&?fvofﬁién RAISED. .

with  3-ratio i $ i H sle s The world-famoas quality, precision and
lmnsformer Kit with a mo ving coil speakcr. Ask also for reliability is higher than ever. They are -

special leaflet of Mansfield 3-v. M.C. kit. used to-day in all the leading experi-
. mental laboratories in Britain. :

Whiteley Electrical Radio Co,, Ltd., Radio Works, Mansfield, Notts. Irish Free Stale Distribulors: Kelly & Shiel, Iid., 47, Fleat Strect, Dublin,

BY SPECIAL REQUEST!

| At the special request of “PRACTICAL F REE “1

WIRELESS” we have produced this
original and exclusive design of Cabinet

" for the “DOLPHIN THREE. B \_

1

“ CLARION"”
CABINET
for the
“ DOLPHIN

THREE *

. This modern and attractive cabinet iz exceptionally well mads from
-selected Oak and is supplied with a strong Chassis for supperting
baseboard and k Ample room for batteries. Provision is

made for frame aerial windings. ; o § ‘maa&n of & Practical Wiseless™
o . e : N NIBUHINHITIN 500 75 i “ranoe of
We take this apportunity of wishing every { v Covereign Produetsiong famows

success to all readers of _Pmcnca] Wlfclus : CABINET H Jor bheir quality and low prices. A

and are ready to help them by promptly i 19,9 ‘postcard to us with yous nama and-

supplying all their cabinet needs, H i address (Dapt. Pr. W.), wil

T iy - e pou'e frie copy o b
Calalegus, Do as the experts do—
wie Sovereign wherever you can,

CLARION | 7/6}

Radio Furniture i Carriage Paid- | sovﬁnzlau PRODUGTS, LTD. B0V N
28-38 Mansford St., Londom, E2. ..o i R » LTD. BOVEREIGN HOUSE, ROSEBERY AVENUE, E.C.1.
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How to Place Your Components
- (Continued from page 52)

suggest that wires coming from a source
wheve high frequency current is flowing
sliould be connected by means of a piece
of wire straight to earth if this is their
correct destination. It i3 a common
mistake when building & mains sct to
connect wires to earth that should be
conpected to cathode, for example, the
condenser connccted to the screemng grid
of the valve to carth instead of cathode,
and similarly to connect the earth end of a
choke fed Joud-spesker to esrth instead
of ‘cathode ; when a pentode is wsed, such

. a procedure would often result in a con-
siderable loss of bass. The chassis can
%)roﬁtably be used to carry one side of the
ow tension accumulator to the valves, and
it is usually quite in order to conncct
H.T. — and G.B. + to the chassis, and
such things as decoupling and H.T. by-pass
condensers.

Earthing the Coil Cans .
Generally speaking, the coil eans can
be carthed by bolting them to the chassis,
but cascs have been known when stability
is only possible when the tuned grid coll
can is insulated from the chassis, and taken
ditect to the ‘carth terminal. Baseboard
planning is of vital importance, but the
constructor should find little difficulty in
arranging the components correctly if the
theoretical -~ diagram is carefully followed
in the manner indicated ahove and devia-
tions used only where necessary, such as the
mounting of variable components on the
panel-and the bodily twisting round of the
H.F, end, when 3 ganged condenser Is
employed that is so constructed that each

section lays behind the other from back to
front. This arrangement follows the same
principles, because the relative position
of the different components is adhered to,
the only variation being that the H.F.
end is at right angles to the detector and
output valve layout.

acrial terminal is at the Jeft-hand side of
the set and L.S. terrainals at the right,
endeavour to arrange the sct in such a
position that the lead-in comes from the
left, and does not pass near L.S. leads, as
it is possible to get instability from this
practice. For the same reason, batteries

Weievuna(eemanuanesd

v

T

-
¥ Sereen

2

Fx'g.-“3. The r.;alvf.:

through the screen shows clearly which components must

be to the left of the screen and vice versa.

In addition to the placing of the actual
components there is, of course, the
question of placing external leads and
components.  Unfortunately, the dispo-
sition of -derial, earth, and loud-speaker
termipals .will enforce the connections at
those points, but where possible these leads
should not pass each other. That is, if the

which are at earth potential, should not
be placed in such a position that the leads
to them are permitted to trail near H.F.
coils or leads on the H.F. -side of a
receiver., .

Careful attention to all the points men-
tioned in this article will result in getting
that little extra from the set.

Booklet |

‘WEARITE’

first to-day.

-COPY
Wearite

culties.

740,

WEARITI
BOOKLET !

BEFORE you start building any set get the NEW Wearite
Whether 1 S
Transformers, Switches, or components of special design, consult

this illustrated booklet first.
bulilt up of years of experience of the needs of the constructor.

Each and every product has the
stamp of efficiency

Wearite was the first pame in
Radio Components—and is still

' ® SEND FOR YOUR
) - NOW /

your technical diffi-

“ Research Dept.” if
you have a problem,

WRIGHT & WEAIRE Ltd.,,

it is Coils, Resistances, Chokes,

Every component listed in it is

{ WEARITE PARTS

' REQUIRED FOR THE

«LONG RANGE EXPRESS”

I ead “ DOLPHIN STRAIGHT 3" |
QV.C. 50,000 ohms. ....4/6

G.WC Swirch ........1f3

H.F.P. Choke ...3/6

H.F.P.A. Choke i

armoured pigtail ...,

} HT.16 Smoothing Cho ke 10/~

on it—
Remember

5 2 G-42 Switches complete |
will ~solve with brackets and link-
v ing arrangement
Write to me screen
chassis with &l holes,
-as per specification ... .6/9

L

HIGH ROAD. TOTTENHAM, N.17

Tol,; Fostonham 3B47/8 and S015.

3209,
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“Fit-all”’
SPADE
TERMINAL
2d.

4 TERMINALS B
B 2.d. and ad.

“ChLIX” SPADES, WANDER PLUGS;,

PANEL TERMINALS—SPECIFIED FOR THE
LONG RANGE d DOLPHIN
EXPRESS THREE 2F STRAIGHT THREE

S OUL Adet, va page GU, and wrile for fully ilstrated Foldee = B
Lnlm Ly Lid., 234 Vawxhatl Bridee Rd., $IV.1

PROTECT YOUR VALVES
FROM ACCIDENTAL SHORT-GIRCUITING

BY FITTING
THE " BUSCO”
FUSE SWITCH

All **BUSCO ™
Switches have
Setf-cleaning Contacls

3/_ Each and '* Set Crackling” is
faleguarced throvga the
'gnﬂ f;fe Vice-like 6rip at
wz‘olZIpFeu:c Contact Points,
Bulb

BUSBY & Co., BIRMINGHAM.

GUARANTEED KITS
for all “ PRACTICAL WIRELESS " SETS

Prices on application,
Approved Kit sappliors for afl * Hobbies™ sels,

“HOBBIES” " Autokeil " All-wave Two.. £2 5.
* Autakoil ' Reinartz :Three ‘e g
l

d., Price St.,

“Long Distance Four
" AMATEUR WIRELESS’
" Ten Station Two . W £2.
“DAILY EXPRESS o An -wave Two .. X2,
All valves and bauenes cma Kils supphed on Eas

‘“ AUTOKOIL ALL WAVE TUNER,”
200-2,000 metres, 12s. 6d.
Free Circuits with every tuner. LIST “E,l:;:‘.R ”

A. W. HAMBLING, LTD., iméf,"“&‘.?:'

4
4
6
0
6
y

WIRELESS GUIDE
Write XY (or FRIE cagy of new edilion
which conleine wil detalls of New Season’s
Apparates,  Componenta  ele. Aiso  ask

t Burgain Balletin.  Any materialy
sed in " Practical Wircless™ can be

supplied :—
¥. H, TAYLOR & (9., 28, Radio House,
MACAULAY STREET, HUDDERSFIELD,

*Plions 34l.

AUTHOR
KITS

ENSURE 100°%,
SUCCESS . ..

..EXACT TO
SPECIFICATION

EXCLUSIVE
FEATURES
OF PILOT
AUTHOR KITS

o Contains parts only as
chosen and solely speci-
fied by the Author.
Officially approved there- .
fore by Authorities you
can trust implicitly.
Complete, down to the
last screw and piece of

GOOD NEWS FOR CONSTRUCTORS

BY special arrangement with the Editor of

“ Practical Wireless " PILOT AUTHOR
KITS-—famous throughout the World for strict
adherence to Author’s first specification—are
available from your usual Dealer in the familiar
sealed carton. You are saved therefore the delay,
trouble and difficultics experienced in collecting
the specifed items essential towards building a
Set an absolute duplicate of that designed by
the Author. Build a Pilot Author Kit—
there is no substitute,

wire.

The only Kit of Parts

that guarantee striet LONG RANGE DOLPHIN

adherence to ~Author’s EXPRESS 3 STRAIGHT 3

solely specified compo-

nents and enable the Complete PILOT Complete PILOT

Author’s  published set AUTHOR KIT AUTHOR KIT
comprising all comprising all

to be duplicated in every
way.
All panels and ferminal
strips accurately drilled
and slofted to specifica-~
tion,

parts as specified,
with ready-dvilled
Panel, but ex-
cluding valves and
cabinet.

£3-7-6

parts as specified,
with ready-drilled
Panel and Chassis,
but excluding
valves and cabinet.

£5-11-6

DEMAND A PILOT AUTHOR KIT

In cases of difficulty,
write direct, giving
name and address of
your nearest Dealer.
Advertisement of

THE BRITISH RADIOGRAMOPHONE 00 LTD., PILOT HOUSE, CHURCH ST LONDON, N.16
Telephone : Clissold 6287/8.
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This amazing encyclopaedia is offered to
all readers of PRACTICAL WIRELESS
to commemorate the publication of the fiest
number. The entire contents, written and
edited by the most accomplished designers
and writers on the practical side of wireless
construction, are presented in 2 new and
attractive manner. The whole feld of wire-
less construction is covered by its pages, and the volume

is remarkable for the number of practical diagrams used -

to illustrate the text.

You will find everything in this volume, no matter in
which branch of radio you are interested. The wonderfully
complete contents are arranged in encyclopzadic order,
so that you can turn up the information you require
merely by following the alphabetical arrangement. You
cannot afford to be without this unique volume. It
contains everything you need to know, from accumula-
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tors and aerials to X-rays and zero capacity.
There are hundreds of practical circuits,
wiring diagrams, and lay-outs, comprehensive
information on soldering and wiring, trans-
mitting, eddi-currents, condensers, coils, and
loud-speakers. Ittells you how to operate a
set, how to diagnose receiver troubles, how
to design and make short-wave receivers,
how to erectan aerial, how to add an amplifier, how to
make superheterodyne receivers and how to understand
your valves, how to make coils and cabinets, how to choose
components, all about electrical units, accumulator charg-
ing; all about potentiometers, variable condensers. valve
curves, switches, and every other branch of wireless
construction. Wireless terms and definitions :are ex-
plained in concise and clear language. Every. wireless
enthusiast wiil find this volume a treasury of-
knowledge.
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FILT.
“THE strength of a chain i8 in its weakest Jink!*”
The carth connection of a receiveris tco oftea
neglected, a failing which results not only in weaker
signals, but, with some types of receiver, often leads to
instability. Mcssrs. Grahnm Farish are marketing a
chemical compound in a copper container which is
intended to be buried in close proximity to the carth
rod or other carthing device. The chemical then
spreads through the earth, attracting moisture and
thereby cnsuring a perfect low resistanee carth, result-
ing in increased range and stability. At a cost of
23, 6d. thigis u valuablc accessory which no enthusiastic
tistener can afford to forego.

The Benjamin Transfeeda, @ Unique L.F,
Coupling Device.

BENJAMIN TRANSFEEDA,
14 paratlel-fed method of connecting L.3', Trans-
formers has a great deal to recorumend it. The
resistance in the anode circuit may be chosen to more
nearly mateh the impedance of the valve than the
primary of a transformer, and the avoidance of the
D.C. current flowing through the transformer primary
Tesults in more even amplification and removes the
liabitity of breakdown. The Benjamin Transfeeda
consists of -a high-class transformer, having an induc-
fance of over 80 Henrles, and a wire-wound resistance
tapped to give two values, 30,000 ohms and 50,000
ohmg. This resistunce is rated at 1} watts. A metal-
cased condenser completes the unit, and the whole is
contained in u neat, shielded case only 3in. high with a
base 2in. x 2-11/16in.  On tcst the unit gave a won-
derful response——sensibly straight from below 50 to
5,000 cyeles. The price Is only 11s. 6d. and we have
10 hesitation in recommending this componcnt to our
readers. :

VARLEY RECTATONE TRANSFORMER.
LTRA-SELECTIVLE tuning circuits; Dlad wiring
on tue H.F. side, and some other arrangements,
tend to give a cut-off of the higher notes in the musieal
gcale. It is, in fact, sometimes desirable to obtain
extreme selectivity even at the cxpense of high notes
and rety upon tone correction in the L.I°. stnges.  The
Rectatone  Transformrer, manufactured by Messrs,
Varley, Jitd., i3 8 L.F. transformer designed to give even
awplification from 50 to 1,000 cycles from which point
the charactoristic rises, the peak being at 4,000 cycies,
To cmploy the transformer for this purpose, an addi-
tional resistance of 2,000 to 3,000 ohras is necessary,
aud a further valuable feature of the component is that
by omitting a link between two terminals the trans-
Sprmer gives a straight line characteristic and acts
o8 an ordipary transfurmacr, The price of this inter-

esting component is onty 15s., and will prove a valuable
accessory for the experimenter.

“SILVER KNIGHT ' H.T. BATYTERIES.
A NEW H.T. battery is makiog its appearancc on
the market under thc name ** Silver Kuight.”
Manufactured at Silvertown by the India Rubber,
Gutta Percha and Telegraph Works Co., Titd., these
batteries are entirely British, and the chemicals used
in them are thoroughly tested out in their own
chemical laboratory before use, in addition ta the com-
plete battery. 'The makers claim that no faulty cell
can find its way into a battery, and the waterproof
casing and insulation provided cmsure a thoroughly
sound battery reaching the customer. The battcrics
arc made in standard and triple capaclties, rated at
8 and 15 m.a. discharge rates respectively, A 9-volt
arid hattery is also included in the range.

“ GILBERT "’ RADIO S8ERVICE TOOL.
A TUBULAR spanner accommodating a 2BA nut
at onc cnd and a 4BA at the other | o 4in. blade
screw-driver, and o 4in, screw-driver recessed to take
slotted terminals. These articles are combined in
one tubular casing provided with a fountain pen clip
30 that the tool may be convenicently carried in the
pocket, A GBA nut may be adjusted by reversing
the recessed scerew-driver and inserting it in the outer
container. This is a very valuable little tool for the
amateur constructor and, with a nickel-plated finish,
costs only 2s. 6d.

CINEMA PROJECTOR TRANSFORMER.
THE firm of Radio Instruments are well knowe
as makers of L.¥. transformers, and a new com-
ponent recently imtroduced by them is the cinema
projector transformer, This is designed to be used
with the well-known home cinemas which are onsale in
this country but which are made abroad and conse-
quently designed to operate at 100 volts or so, It
{s usual to cmploy a wire-wound resistance when con-
nected to mains of higher voltage, and as users of this
apparatus have no doubt experienced, quite & large
amount of licat is radiated Ly the voltage-dropping
resistance. The new transformer wiil therefore be
found to be a useful substitute for the resistapce, and
Loing furnished with a protected plug, will be gquite
safe to handle, Two mogdels arc manufactured, both
suitable for mains voltages of 200-250, but one giving
a 300 watt output, and the other a 600 watt output,
The price is £2 10s. and £4 10s. respectively.

EELEX CONNECTORS.
THE home constructor who does a lot of experiment-
inz will have often felt the reed for an easy, quickly
made-up counection. The Eelex terminals wilt be
found to he very useful for this purpose, as they are
very plainly identified with a rcadily exchaogeable
name-plate, and will accornodate four or five different
types of connection at once —being s
plug and socket ; normal type pillac
terminal ; or pia-type terminal; and
will take a soldered conmnection or
the square section wire in a slot
at the base. VYarious types of
coloured plug are manufac-
tured to plug into these ter-
minsls, and, in addition,
Messrs, J. J. Xastick and
Sons also manufacture
a complete range of

plugs, sockets,
switches, ete. The

terrairal mentioned CLARION
above ls sold PIGK - P,
at 44d. THE British
e Clarion Co,
The * Gitbert Ltd., have sent
adio us the Clarion
Servize Pick-up, which is of
Tool. rather unique  de-

sign. Unlike the ma-

jority of pick-up arms,

this requires no rest to be

attached to the motor

board, but is provided with a

stop so that the needle only just

gors below the level of the turn-

table surface, The whole is finished in

hakelite—the tracking error {3 less than 1%

deps.—and with adjustable dampibg this component
presents good value at 218,

‘“ WEARITE”” HETERODYNE FILTER.
RECE}_’T[ON of the forcign and even local stations is
often spoilt by heterodyne whistles and mush,
particularly when using a powerful! receiver. This
may be overcome by the use of the * Wearite * hetera-
dyne filter, which cuts out the heterodyne whistle with-
out affecting the quality. The filter is designed to
give a very sharp cut-off at a certain frequency, leaving
the reproduction below that frequency unaltered, The

OUTPYT STAGE
OF RECEIVER |

-

w

COMMDN
METHOD |

g0a

QUTPUT STAGE
OF RECEIVER

-CONMON
METHOO 2

Two methods %incomoraling the new Wearite
clerodyne Filter,

filter is therefore specially superiot to simpler and
cheaper forms which can only eliminate the undesjred
whistle at thc expense of quality, Two models are
made, one cutting off at 8,600 and the other at 5,000
cycies per second, The price for either type is 10s, 6d.

PILOT KITS :
INCE the early days of broadcasting the famous firm-
of Peto Scott, I.td., have adopted the policy of sup-
plying and redommending one make of component only
for the constructor-to use in making up a receiver—a
Enlicy which readers will observe is being adopted in
hiz journal. TUnder the name of Keystone, Messrz,
Peto Scott had marketed complete kits for most oi
the reccivers described by our contemporaries, and
readers may purchase from this reputable firm com-
gletfe kits for the construction of the scts described
y us. This method of purchasing the various com-
ponent parts saves a great deal of trouble, and one is
assured of getting all the parts at ouve time, so that
construction may be proceeded with without delay.

COLVERN COILS.
RACTICALLY every type of coll isa manufactured by
Colvern, Ltd.—from the single six-pin type of coil
for a single valver, to the complete set of screened
coils for a multi-valve sup.-het. is firm also issuecs
a very interesting book, showing how to use all the
types of coil, and giving also much other interesting
information for the ecnthusiastic amateur. The book-
will be supplied free to thosc readers who care to write
to the firm at Mawney's Road, Romford, Lssex, -~

MAINS SWITCHES.
'HE principal considerations in the design of & switch
for usc in conjunction with the mains are good -
current handling capabilitics, and o good, quick make-
and-break action. The control knob also needs
thorough insulation. All these points are fully satisfied
in the interesting line of switches manufaclured by
Geo. Beoker,” Ltd, Apart from the smaller types oi
2 and 4 amp. switch, the most interesting sample sub-
mitted to us was a switch intended for mounting on an
ail-metal chassis, before such chassis is inserted into a
cabinet. The control knob may then be screwed into
the switch from outside the cabinet, an escutcheon
being attached to the wooden cabinet and bearing the
indications “ On " and < Off.”” This switch is rated at
4 amps., and will carry comfortably three timncs this
_nu;re%ra’witbout breakdown, The price of this switch
is 2s.
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VALVES DO NOT DIE SUDDENLY —

X-5IXTY
Yatve SERvicE Stamiow!(

Except by accident or final collapse. Like old soldiers they simply fade away and
your reception fades with them.

To secure the best entertainment and full value from your expenditure on radio, your
valves must be as good as your receiver will admit.  Some modern Six-Sixty valves
have a "' Coodness” factor ten to twenty times greater than that obtainsble s year or .
two ago.

Take the valves you are now using (of any make) to a SIX- SlXTY VALVE SERVICE
STATION snd have them tested. No charge is made for testing or advice. You
“will get a straight report on their condition and cuitability for any specified purpose,
and particulars of latest type equivalents should you desire this information.

——— N S S e,
1’[ Write to us for the addréss g ]I X{] S; :H X I "‘V
of the Six-Sixty Valve Ser-
T R e

vice Station nearest to you. BV.A. RADIO VALVES and EQUIPMENT

Six and Sixty '
AT YOUR SERVICE Six-Sixty Radio Co., Ltd., Six-Sixty House, 1718, Rathbone Place, Oxford Street, London, W.1.

9
CASH PRIZES

OFFERED TO
READERS OF

TIT-BITS

On Sale Saturday Price Twopence
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Chat About the Latest Components

ECWR (Continued from page 58.)
BLEKYIJN TRANSFORMERS

Amongst the many new compomnts submifted to us
by Slektun Products, Ltd., the transformers are of
- speeial interest. Thwe are divided into $wo types,
a standard size instrument selling at 8s. 6d., and a smalt
ane called the Colt, priced - at is. 9d. Thcsc trans-
formers arc suppllcd in black bakelite cases in four
ratios—5-1, 4-1, 3-1, 2-1. With a guarantez for
“three years these transformers may Le used with
every confidence.
““ GOLTONE "’ ¢OILS
' several new ranges of coil arc being produced by
Messrs. Ward and Goldstone-a metal cover and base be-
ing supplied 50 that the complete coil may he screened.
In addition to nornal serial colls providing three differ-
ent types of aerial circult with reaction, an ingenious
H.¥. coupling unit calls. for special mention, In
addition to the coil, this assembly contains H.1W.
decoupling componcents, the H.I', conpling condenser
and a metal cased connecting lead. The entire unit iz
encloaed in a mctal can, and owing to the shortuess
of the lends all risk of H.F. lustablht) i3 rewoved.
\This unit costs 9s., and the acrial coils above-men-
‘tioned sell at 5s. 9d.

|PAREX|

“LONG RANGE EXPRESS 3"

ALUM. PANEL 12" x 8” already drilled 4/-
"ALUM. BASEBOARD, 127 x 137 5/6

As specified on page 34.

E. PAROUSSI,

10, Fealhe.s!one Bldge., H. Holtorn
10,000 GRAMO-MOTORS FROM_ STOCK.
(g

SCREENS CHASSIS

o

Phone : Cbanc. 7010
BIG CASH DISC)UNT ALLOWED !
Make a Oramophone or Radiogram.
‘Order loose kits or sets and ns-
scmble them at home. Get lor 3d. vur
new  B4-puge  cetaloyue  with seale
drawings and instnetions how to
make them. We sell inotors from 7/6,
trone-arme, xoutid boxes, 18, picke §
ups, big volutae horns, lowdsapeakers,
radio kita, romplete receiviug sets,
pramopiiones, radiograms. P.ep:n“s
done.  Established 10063,
The REGENT FTTTINGS Co., D285, 120, 0'd 8'reet, Landon, E.01.
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COSSOR KIiTS .

A. C. Cossor, Ltd., are renowned not only for their
valves (their néw variable mu is highly cfficient and
has upusually efficient characteristics), hut also for
their Melody-Maker kits, and their new model No. 335
Mclody-Maker 3-valve kit includes the variable mu
valve, shielded- coils, all-metal chessis and a loud-
apcnkcr huilt tntn a handsome cabinet, This sclls at
x£7 178, 6d., and the construction is greatly simplified
by the ludd and ample diagrams supplicd.

SOLID GOLD FOR FUSES !

A new range of radio fuses have rccentlv been put
on the market by Microluses, Ltd., 30, Clerkenwell
Road, London, F.CT.1, which make usc of gold feaf
instead of the usual wire. ‘t'he fnsing current depends
upon the lepgth, width and thickness of the gold leaf,
which is riveted to a cellolofd base and held by a
speedal spring clip mounted on o bakelite base.

These new fuses are definttely superior to the old
type radio fnses. For one thing they are much more
exact in their values; ey can bé obtained at all
carrying capacities from 3 milliamperes to 750 m/A.
In uddllmn, the resistance of the ﬂold leaf is \erv
small, and in many radio cirenits that is of considerable
nnportame These new fuses ure No More expensive
than their predecessors, the actual fuge units retuiling
at 6d. cach, or 13. cach complete with holder.

TWO-IN-ONE AND THREE-IN-ONE VALVES

Do vou know that you can get a single valve that
will give you two stapes of H.F. amplification ? Do

you realise that there js a valve on the market which |

in a single bulb contains ail the clements of a com-
plete deteetor, R.C., ang power valve, and which
can be wired up “m; the necessary couplm" compo-
nents to maks a complete receiving set ?

These double and triple valves, as they are called,
offer n most fruitful source of experiment to the
keen amateur. Mabpufactured by Locwe Radio Co.,
Ltd., Fontayne Road, Tottenham, they do not v\ork
out, nny heaper than their eqmwlenb in ordinary
valves, but think of the saving of space which can be
effect.ed, the novel circnits t.bat. can be devised around
them. Why not have o two-stage H.F. set, giving
you immense range, band-pass tuned for extreme selee-
tivity, followed by the detector and two low-frequency
stages ? That would be a set to satisfy the desires
of the most persistent distance-scarcher as well as
the taste of the most critical music lover. And it
could ull probably be housed in a cabinet no larger
than that usually occupied by s straight three valve

st

The Double Valve containing the elements of two
H.T. stages costs 25s.  The Triple Valve, in its latest
metal-coated form, can be had cither directly heated
for battery operation, or indircctly heated for A.C.
mains, price 38s. Od. each.

‘This company,

szcos POTENTIOI\!ET:R .

- The well known Lewcos products, which, of course,
arc maoufactured by the wire ql,‘evm}lets, The London
Rlectric Wire Co. and Smiths L who muannfacture
cverything in radio which uses wire have really sur-
passed themselves in producing the new Lewcos
potentiometer, which at once gets rid of all of the dis-

wdvantages formorl\ existing with potentiometers,
Instead of the usua! sliding rotary contact, an inclined
dize the [ull diameter of the former on which the wire
rosistance element is wound is rotated hy the knob
and acts in the same way as a swash plate. It is the
best potentiometer we have yet tried, and yder test
it at once got rid of certain disadvantages of poten-
tivmeter control which we encountered in o new vari-
able mu eircuit we arce preparing. At the very
low price of 3s. It Is remarkable value for money.
It is.marketed in 50,000 ohms to carry 7 milliamps,
25.000 ohms for 10 millmmps 10,080 will carry 15
milliamps, 5,000 20 milliamps, 1,000 25 milliamps.
They can also be supplied in the Logarithmic pattern.
of course, make the well known Lewcos
Spaghetti resistances, the coloured -(ilazite conncct-
ing wire, Lewcos colls, transformers, ete.

TUNEWELL COILS

The Tuncewell Radio Ltd. are mnrketmg a complete
range of mains components and elimtoators, a (ruly
-comprehensive range of coils of ail types from ultra-
short, wave upwargds, both plug-in, sixzpin, dual-range,
ete., chokes, variable resistances, band-pass coils, cte.
We have recently tested o set of their band-pass tuning
coils, and uuder test we found them very efficient,
Those who would like lists shonld address a letter
to 34, Station Road, New Southgate, London IN.11.

Faulty Connections

(Continued from page 30.}
is the right way for connecting speakers
of the unbalanced armature tvpe, by the
following dodge. First of all, switch
off the sct, but leave the speaker connected.
Turn the adjusting screw at the back until
the armature 18 just clear of the magnets.
This is indicated by a strong ‘‘ plop.”
Not a “ click,” for that indicates just the
opposite, that the two parts have come in
contact. Now switch on the set, and if
the speaker is connected up the correct
way, the reed or armature will be heard to
“¢lick” up against the magnets. It
must then, of course, be readjusted while
the sct is still switched on,

Ten Splendid Handbooks

Simple Electrical Apparatus.
ISSUED ANNUALLY

Edited by F.
(An Encyclopaedia for Motor Cyclists, which de
branch of the pastime).

25 Tested Wireless Circuits - - By F. J. CAMM,
25 Simple Working Models - - By F. J. CAMM.
(Mode! Acroplanes and Aisships)
The Handyman’s Enquire Within.
The Home Woodworker.
Motor Car Upkeep and Overhau! By F. J. CAMM.
Accumutators s Charging, Main-
tenance and Care- - - - - By F, J. CAMM. -
Toy Making for Amateurs. Model Boat Building. Pch UP and

The Motor Cyclist’s Reference Year Book.

1/- each

(by post, 1/2)

J. CAMM.

als with every

From nny Newsugem or by post 1/2 from GEO.
8/1%, Southampton Street, Strand,

NEWNES LTD.,

P.M. MOVING COIL UNIT
A new permanent magnet Moving Coijl

scnsitive, suitable to work with apy

particles.

1eight Jing,  Width
Depth 43ins.
at this special price.
List Price 50/-.

On 7 days' approval—only 2y

IN MAGRNIFICENT
WALNUT CABINET
The Rane Bpeaker {u cabinet
cf speciat desipn. List Price,
£3 199, 64. OUR PRICL, only
£2 1. Gd. Send 2/¢

deposit, for 7 days

trial. I sutisfied,

rend furtherd/~and

8 monthly payments of 7/6.

(Casb in 7 dayy 32/6.)
E. J. HERAUD,

THE FAMOUS BROWN 1933

Chassis, inclnding tapped transformer. Extremely

or 3-valve zet ; gives volume without distortion;
protected to prexent entry of dnst or metal
Fitted complete on Baffle Board.

OnTy a limited numbcer available

OUR PRICE only 32/6.
further 5/- at or'e, then. 6 wunthly payments of 5/
Leaflet post frec on request.

LTD.,
NUMBER ONE, EDMONTON, LONDON, N.(g

AND CHASS8IS
Thit and

good -

12ins.,

Q deposit ; if satlslied, pay

DEPT. P.1

TONE-ARM

IS THE ALL-BRITISH PICK-UP
RECOMMENDED BY THE
DESIGNER OF THE

- “LONG RANGE EXPRESS”

described on
page 34 in
this issue.

NO CHATTER NO SCRATCH
NO CASE RESONANCE
AMAZING REALISM

FITTED TO ANY.
GRAMOPHONE IN 5 MINUTES

BRITISH CILLARION CO., LTD.
’Phoneldjkl;;?rz:/?ﬁ];fi MILLER ST., CAMDEN TOWN, N.W.1——

PRICE 2//-

Telegrams : “ Crosradcla, Norwest, Londoa.”’
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Here is the new Utility Mite, with vernier; a better
job than ever and that is saying something, because
the old Mite was the finest small condenser made.

Its accuracy is of the highest possible order, its
geared slow motion drive is as beautiful an action
as you could wish for, and its price is no high

than many a cheaper and inferior job. .-

If your dealer cannot show you the range, write to
ws for full particulars.

PRICES
W319 0005 mfd. as illustrated, 6/6.
Less vernier 4= W320 0003 mfd. 6/6.
Less vernier 4/= W32r .0002 mfd. 6/-.
Less vernier 3/6.

From your dealer or post free from the makers.

WILKINS AND WRIGHT LIMITED

UTILITY WORKS, HOLYHEAD ROAD, BIRMINGQHAM

AGENTS —London : E. R. Morton, Ltd., 22 Barilett’s Buildings,
Holborn Circus, E.C.4. Scottish : E. B, Hammond, 113 Vincent Street,
Glasgew. Lancashire and Cheshire : ¥, R. Lister, 83 Old Road, Blackley,
Manchester,  Westmorland, Cumberland, Durham, Northumberland,
Yorkshive, and Derbyshive : H. C. Rawson, Ltd., 100 London Road,
Sheffield.  Lawrence Fraser, Chelsea House, Lansdown Road, Bath,

{on-C0*

xg-!"'}“;'
Ringd OLO0 S W3-
. Canidon Ri«qigioris ¥
Belmont ot Bowsa?™ ¢
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Tune in

NEW
WIRELESS
INSTRUCTION

The I.C.S. Wireless Courses cover
every phasc of wireless work, from the
requirements of the vouth who wishes
to make wireless engineering his career
to the man who wants to construct
a broadcasting set for his home, and,
at the same time, to know how and
why it opcrates and how to Iocate
any faults that may develop. i

No branch of industry has ever pro-
gressed as rapidly as wireless, and the
rate of progress is increasing. Only
by knowing thoroughly the basic prin-
ciples can pace be kept with it. Our
Instruction includes American develop-
ments and practice in addition to
British. It is a modern education in
radio, covering cvery department of
the industry, and gives an outline of
the principles and possibilities of tele-
vision. '
Our Courses

Included in the I.C.S. range are
Courses dealing with the Installing
of radio sets and, in particular, with
their Serviceing, which to-day intimately
concerns every wireless dealer and his
employees. The Operating Course _is
vital to mastery of operating and trans-
mitting. - ) : -
" There 1s also a Course for the wireless
salesman, * This, in addition to incul-
cating the art of salésmanship, provides
that knowledge which enables the
salesman to hold his own with the most
technical of his clients.

We will be pleased to send you details
of any or all of these subjects. Just
mark and post the coupon, or write
in any other way—the information
you require will be forwarded at once.

YOU MAY USE THIS COUPON

INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD.,
Dept. 94, International Buildings. Kingsway, London, W.C.2,

Without cost or cbligation, please send mz full in-
[rmazion abowt THE 1.C.S. RADIO COURSES.

Nams..oon . b eeeieera e e cares Age..

Address oo eeiesiaees
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What Is Distortion ?
(Continned from :page 24.)

< -
- e ad

are & good guide of acceptance or handling
powers, in order to be on the safe side and
avoid *distortion it is preferable to apply
a smaller signal voltage than that which
the valve is apparently capable of handling.
In this way you will have a margin to spare
and no attempt will be made to run the
receiver all out.

Reaction. .

Unfortunately, absence of space prevents
-y dealing with soveral other points fully,
but in conclusion mention must be made of.
reaction. Keep this control adjusted so
that it is as far off oscillation point as
possible, and bear in mind that reaction
badly designed or badly handled is a
notorious agent for detracting from good
reproduction.

Then, again, we have to consider the
detector valve, If working as a leaky
grid,”’ care must be taken that the impressed
signalidoes not overlap the bottom bend of
the valve characteristic. There is a risk
of this when strong signals are handled at
this stage, and if this does occur a secondary,
or what is known as anode bend, rectifica-
tion will occur and introduce serious dis-
tortion. Tor strong signals one should
resort to normal anode-bend rectification
or, alternatively, use what has recently
come to be known as ‘‘power-grid ™
detection.

Enough has been said, however, to show
that at almost overy point in your receiver

“distortion can ocecur, and in fature articles

this very important side of wireless which
has been just touched on here will be gone
into more fully. i

% ‘Broadcast Query Corner. :

UXNDER_the above title, with the asgistance of a
recognised authority on foreign broadeasting matters
and a regular contributor to wirelcss publications
both at home and abroad, we are inaugnrating a special
[dentification. Service, which should prove of great
assistance to our teaders. When tuning in well-
known stations it happens frequently that listeners
pick up wireless transmissions of which they fail to
recognise the origin, 1t is to solve . these little pro-
blems that the Broadcust Query Service has heen or-
ganised. . :

In order that a careful search yjuay he made it is
essential that certain data should be supplied to the
begt of the inquirer's ability and knowledge. When
sending such queries to the Editor the following rules
should be followed :—

1. Write legibly, in ink,
address.

2, ‘State type of receiver uged, and whether trans-
mission was heard on headphones or on loud-speaker.

3. State approximate wavelength or frequency to
which receiver was tuned, or, alternatively, state between
which two stations (of which you have the condenser
readings) the transmission waa picked up.

4. (ive date and ‘time when broadcast was heard.
Do not forget to add whether a.m. or p.m.

5. Give details of programme reccived and, if vou
can, some indication tegarding the language, if heard.

6, State whether and what call was given andfor
kind of interval signal (metronome, musical box,
bells, ete.} between ftems, .

7. To facilitate publication of replicg, append a
nom-de-plumne to your inquiry,

© Although the service is mainly applicable to broad-
casting stations, wherever pussible replies will be given
in regard to morse transmitters (commercial stations,
fog beacons, ete.) and short-wave broadcasts. Ior the
identification, iowever, of stations opcrating on chan-
nels below 100 metres it will be evident to inquirers
that a cloger estimate of wavelength must be sub-
itted than in the case of broadeasts on the medium
or long wavebands, if successful identifieation is to
be earrled out,

All inquirics should be addressed to The Editor,
PRACTICAL WIRFLFSS, 8-11, Sowthampton Street.
Strand, London, W.C.2, and the envelope marked
Broadeast Query Service. in top left-hand corner,
Stamped addressed envelope should not be enclosed,
as replies canaot be scat by post, but will be published
in due course in each issue of PRACTICAL WIRELESS.

Give your inll name and

in ’ih e .
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THE

S.40

WITH

PATENT |
(OMPENSATING
ARMATURE

patent - compensating

C.400Complete Chassis Assem-
bly, with 5.40 Unit and Cone

Unit ... .

MoToR $.40 Unit, as illustirated, with

armature

39/

" York.” A graceful Walnus Cabinet,

as illus(‘rnlcd. ftted with 52/6 ; price, too. -

BRITISH
' MADE,

The greatest advance
yet made in perfect loud-
speaker reproductz'on'.

Specified
fr THE “DOLPHIN
STRAIGHT THREE"

You will delight in listening to the MoToR
S.40 Unit.

Its pure, rich tone, astonishing realism,
and super sensitivity are something vastly
better in loud-speaker reproduction.

The reason lies in the patent compensating
armature and the special device that permits
onlﬁ horizontal vibrations of the transmission
reed. -

Get the best out of your “Dolphin” with
the S.40, and get the best at a moderate

27/6

TEKADE RADIO & ELECTRIC, LTD.

147, Farringdon Road,

London, E.C.1.

Telephone : Clerk, 2486.

“

'REVOLUTION IN

A revolution in transformer design is
embodied in this, the Jatest Sound
Sales transformer. Totally enclosed.
]S-]t%tic' Shielded. Westinghouse type

This i1s a transformer you will con-
tinuously hear about. Already
specified by experts in sets described
in the technical press.

WRITE FOR DESCRIPTIVE

TRANSFORMERS

Absolutely sound in construction.
Cuts out all modulation hum. Cuts
down running costs to a mintmum.
The only transformer incorporating
a fusekgnd] cor]nbim‘:d tapping selec-
tor. solutely sale.

Aspecial fuse protects - PRICE

both your set and 25,_
your mains. :

ILLUSTRATED LIST "3,

Telephone : Arckway 1661-2,

B Y

r

I
ODELS NOW'
VAILABLE

B HERE is 2 Tuning Unit which brings
‘L in stations all around the dial.
It is fitted with an oxydised panel teady
for mounting on the set. It embodies a
-+ reaction coil which dispenses witha con-
denser, It is ‘suitable for a two or
threc-valve set, It is made in two
* models, Standard and Selective. ‘The
twa _used together make an cxcellent
cambination should you desire to con-
struct-a Screen Grid Circuit,
10s. 6d. cach.
A wiring diagram iz supplicd with cvery coil.
Azk Jor ons al your dealers or send to us.

Y entirely British made

EAGLE. ENGINEERING CO., LTD.,
WARWICK.

>x

Price

EACH
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' CONCERNING ATMOSPHERICS

RERTYN

WP TP PPN

LTHOUGH atmospherics seldom make
wireless reception impossible in this
country, they. are, nevertheless,

very disturbing at times; especially with
long-distance reception during warm wea-
ther. Comnmon causcs of atmospheries arc
Jightning discharges in the atmosphere, or
the gradual equalising of potential between
charged clouds or a cloud and the earth.
Unfortunately fer the listener, . thesc

AEriAL

Fig 1.—A spaghetti resistance between
aerial and earth.

atmospherics have no particular frequency,
s0 that they cannot be tuned out by
ordinary mcans. Another point to bear
‘in mind is that the atmospherics may he
much stronger than the signals from a
distant station, consequently. when condi-
tions are bad, it is useless to introduce very
much amplification, because in that case
the atmospherics would be amplified as
well as the incoming signal.

Background Nolises

Sometimes vou may be doubtful as to
what is causing the background noises in
your recelver—it may be atmospherics or
only a failing battery. A simple method
of proving this point is to disconnect
the aerial and earth. If the trouble ceases
it is evident that atmospherics were the
canse. When atmospheries are about, the
listener soon discovers that, no matter how
carefully the set is tuned, they still persist
in coming through, but with decreasing
intensity as the lower wavelengths - are
tuned in, The apericdic nature of atmo-
spherics makes it extremely difficuls, if
not impossible, to entirely eliminate them,
Engineers and scientists have been trying—
ever since wireless was first introduced—to
get rid of atmospherics, but so far without
any real success. Different methods have

been tried out, but they are too-complicated
to be of any use to the average amateur.

Cutting Down Atmospherics

One of the simplest ways of cutting down
the intensity of atmospherics is to lower
the acrial. A long, high acrial seems to be
a much more efficient collector of atmo-
spherics than a Jow:one. When altering the
aerial, however, it must be borne in mind
that when in its lowered position its signal
pick-up efficicncy will be reduced, which
will mean more amplification for bringing
in a distant station. The extra amplifica-
tion might increase the intensity of the
atmospherics, but if the required signals
can still be heard at good strength on the
lowered aerial, withont additional amplifi-
cation, then the effect should be a reduction
of interference.

A By-pass for Static Discharges

A high resistance connccted between the
aerial and earth terruinals of a receiver is
somctimes effective in cutting down atmo-
spherics, by acting as a byv-pass for the
static discharges. Try various values of
resistance until the desired result is ob-
tained without unduly diminishing the
signal strength. A spaghetti resistance is
%ery handy for this purpose, as shown in

ig. 1.
Another dodge worth trying is to use
the earth as an aerial by disconmecting the
latter from the set and connecting the
carth lcad to the aerial terminal, as in
Fig. 2, leaving the earth terminal discon-
nected. This arrangement considerably
reduces the range of the set, but often
completely cuts out atmospherics, so that
reception from the local station can be
enjoyed even when conditiong are bad.

EARTH TERMINAL
DISCONNECTED

ERRTH

b

Fig. 2.-;Ulilis:'ng the earth lead as an
aerial,

My Favourite Circuit—And Why

(Concladed from page 32)
because it gives more * punch.” No out-
put filter is used as the speaker incorporates
a transformer.

From Mr. W. J, Barton Chapple, Wh. Sch.,
B.Sc. (Hons.), A.C.G.I, D.L.C., A.M.LE.E.
FIND it difficult to isolate any one par-
ticular circuit and call it my favourite.
I have designed so many sets, .each
built to fulfil a definite function, that I can
only say that the diagram shown on page
32 represents one of my favourites.

Iet me give readers the reasons for
choosing the four-valver shown. First of
all it is simple to operate and can be
handled by any member of the household,
a factor which, in my opinion,.is a most
important one. Four valves are chosen
since this enables one to reach out for
stations without °‘ foreing ”’ the set.

Sclectivity is amply provided for by the
condenser combination on the acrial input
side and the degree of magnetic coupling
between the tuned circuit and the acrial
coil.  Incidentally, the differential con-
denser connected in this way proves
most effective as a volume control. Choke
feeding between the screen-grid and detector
valves enables the tuning condensers to be
properly ganged with the moving plates at
carth potential, while the single H.T. feed
is simpler from the point of view of the
mains eliminator, uvm‘ple provision for de-
cdoupling being given in each anode feed.

On the low-frequency side we have a ficst
stage R.C. coupling and a resistance fed-
transformer linking up the output valve.
There is a choke feed to a transformer, which
Jatter can be tapped to match with the
speech evil impedance, assuming a moving
coil modcl is employed. Automatic bias is
arranged for. .

From F. J. Camm
CANNOT answer this question in the
singular, for I have several favourite
circnits. If you press me, however,
to be more precise than this, I still think
that a detector with leaky grid rectification
followed by two stages of low-frequency
amplification requires a great deal of heat-
ing if everything is taken into consideration.
The colloquialism has it that ‘‘ you cannot
have it all ways,” and if we consider that
the Det. 2 L.F. circuit as a basic one from
which more modern circuits have been
developed, we shall probably find that every
improvement in onc part of the circuit has
introduced corresponding complications in
another, It is truc that there are certain
disadvantages with the arrangement named,
but, taken all round, its very simplicity, its
ease of construction and operation makes it
a delightful circuit for the non-technical
amateur.

Chosen by *‘ Practical Wireless” Technical Chief for the
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ADDITIONAL SMOOTHING.
“ My sget is supplled with H.T. from a commereial
make of battery eliminator, and 1 feet that the smooth-

ing is inndequate.  Cnn I bnprove this without taking
the climinator to picces ? "—{J. D., Harrow).

Yes, the alteration would be qun.c simple. You
require 8 2 mfd, condenser and a good L.¥. choke.
Coonect the choke in the H.T. positive lead—between
climinator and receiver—and join one terminat of the
condenser ta the H. L. positive terminal of the receiver,
and carth the other condenscr terminal.

UNSPILLABLE ACCUMULATORS.

““Can you tell me how unspillable accumulators are
made up ? "—(K. 0. J,, Dalston).

Therc are three main mcthods adopted by manufac-
turcrs in making unspillable accumulators. One type
used [ glass-wool saturated with diluted acid, which
is inserted between the plates. Another type ‘used is
the jelly form of acid. The third typc incorporates a
device known as a non-return valve which emables the
acid to be put into the accumulator, but will cot allow
it to come out.

CONNECTIONS OF REACTION COIL.

Ip a receiver having one or mere stages of high-
frequency amplification, I understand that the re-
action coil may be coupled either to the tuned-anode

coil of the high-frequency valve or to the aerial tuning

coil. Which mecthod glives the louder signals ?"'—
(L. V., Cirencester).

Touder signals will be obtained if the reaction coil is.

coupled to the aerial coil bceause the amptifying
powers of the first valve are employed to magnify
the signals passed originally by the detector valve into
the reaction eoil. If the reaction coil is coupled to
the tuned-anode coil, the flrst valve is not made use of,
except in its ordinary capacity ag high-frequency
amplifier. To be on the safe side, if you have other
receiving sets near you, it will be advisable to react
on to the tuncd-anode coil. You will lose a little
signal strcngth but will not ke so liable to set up
osciliation in the acrial,

CAPAOITY OF AGCOCUMULATOR.
‘How is the ¢apacity of an :\ccumulntor calenla-
ted 2 "—(B. 8., Ldnc ster).

The * upaclt; or holding power of an accumulator
is rated per aquare foot of positive gurface (hoth sides).
Fhe number of segative plates in a multi-plate cell
exrceds the number of positive plates by one, A 100
ampere-hour cetl will give a eontinuous disce harge of
5 amperes for 20 hours or 1 ampere for 100 hours. The
capacitics of acenmulators vary considerably with the

mnke, sm‘, ete., but an average value for the ** pasted-
platc ‘type is aboub 10 amperc -hours per square foot
(both sides).

FRAME AERIAL DATA.

“1 wish to make a frame aerial and should be giad
to know the relation between the size of the frame,
number of turns, ete. Any other detaits rclating tu
this type of acrial wauld also be welcome. —--(l.
Bridport).

The foltowing table should prove useful is construct.- |
ing a frameo aerlal :—

=
3

-g; $ e3 nE g
26 | 3a ) Eo | B5 3 | i
o8 H X5 £5 ad 52
a4 = 3 34 32 =
S ge ¢ TE =5 s
3% | = & ~d | $E | E:
a |d
8it, 8 }in. 08 75 ] 160
i 6y, 4 t. 12 66 170
4. g It 154 55 175
o8, |/ 8 ” 193 49 185

A.A. WEATHER REPORTS.

. %1 understand that weather reports are broadcast
from one of the London aerodroemecs. Can you tell
me the wavelength and power of this broadcast § —
(S, M., Dulwich),

YOUR

If a postal reply is
desired, a stamped ad-
' dressed envelope must °
be enclosed. Every
query must bear the
name and address of the
sender. Send your queries to The Editor,
PRACTICAL WIRELESS. Geo. Newnes,
Led., 8-11, Soulhamp;énZSl .» Strand, London,

The reports in question are broadcast fmm Hcston
Aerodrome on & wavelength of 833 metres. The power
of the travsmitter is 300 watts.

AN OUTPUT FILTER.

) wish to use my Joud-speoker in the drawing-room,
but have no desire to move the receiver (which is a large
cabinet radxo-gramophone) from thc dining-room.
1 believe the long leads will spoil the efficiency of the
receiver. Isthisso ? If it is, how can 1 carry out my
proposal without tossof etficiency ?”—(A.F. C., Preston).

An output filter (if onc is not already fitted to the
receiver) will be sufficient to enable you to run leads
of any length for the L.8. A L.F. choke and a 2 mfd,
condenser arc necessary. The choke is joined across
the. L.S, terminals of the recciver, and une terminal of
the condenser is joined to tho L.S.—terminal of the set.
One extensjon lcad is then joined to the remaining
terminal of the condenser, and this is taken to either
terminal of the gpeaker, A wire from the remaining
speaker terminal to any convenicnt earth compictes
the arrangenient.

FLASHING-SIGN DISTURBANCES. X
“ I live next door to & large shop employing aslgn of
the flashing varicty. While this is working 1 get

t 1

Cut this out each week and paste it in a
notebook

PRACTICAL WIRELESS Data
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. Tap Drill | Clearin

No. Dia, No. | Drill '\Iog
*0 236 12 15/64

1 209 19

2 185 26 * 13

3 161 30 20
4 142 34 28

5 126 40 80
*8 A10 44 35

7 .098 48 40

8 087 51 4

9 075 63 - 48
10 607 55 51
11 059 57 53
12 .00 62 556

The sizes marked with an asterisk (*) are those chiefly
userl tn wireless constriction.  The tap drills and elearing
dritls may be obtained in gizes 1 fo 80, No. 1 being
228in.  dia., and No, 00 ~.04in, dia, Beyond
No. 1 drill sizeletter drills from A to Z muy be oblained,
A being 23Vin, dia., and Z 413in. dia.

- ramm

tremcendous crashes in my speaker. T it possible fo¥
me to cure {his trouble ?77—(¥. W., Kcasington).

The rcmedy must be carried out by the owners of
the sign. You, unfortunately, can do nothing. At
the recent Ragio Exhibition, the Post Oflice Engincer-
ing Department. exhibited sigus of this type, amongst
other apparatus giving rise to disturbances, and
demonstrated the cure,
in the maing leads was the remedy suggested, and the
exhibit proved the cficacy of the arrangement. Perhaps
if you called on the owner of the sign and cxplained
matters, he would instal the necessary apparatus,

GRAMO-PICK-UP,

“ Can a gramophone pidm? be connected to any sct,
or must a mains set be used If an ordinary set will
o, how do 1 connect it up ? "—(¥. A. 8., Glasgow).
Any receiver having at least one L.F. stage may be
used with a pick-up, The pick-up must he connected
between the grid of the valve and the valve must be
correctly biased via the pick-up. A simple single-
pole-change-over switch may be used to change from
ratio to gramophono, or the pick-up may be joined
acrose the grid cirenit of the detector valve, and the
receiver detuned to avoid radio signals breaking

LET OUR TECHNICAL STAFF SOLVE

PROBLEMS

The coupon below
must be attached to

every query,

ENQUIRIES

by Our Jechnical S’ta/?'

MAINS VALVES.

‘1 recently made up an all-mains recclver, but,
unfortunately, the two A0, valves burnt out in thiee
days. I bought twg new valves and checked the
witing, which was quite 0.K., but the new valves also
only lasted a week. Cap )ou suggesb the causc of
this before I buy any more valves ? ’—(A. P, Bromley).

The most likely cauge of this, A P, fo (hat ihe
heater winding of your mains transformer isdesigned
to supply more valves than you are using. The result
of this is that the two valves you arc using are re-
ceiving morc current than they are rated to take.
You will need to limit this by providing cxternal
loading to the secondary, so that the current agrees
with the load which the transformer js designed to
take. A reslstancc across the heater winding will
do this, but it must be capable of carrying the current
which will amount to 2 amps. or 8o,

HUM CAUSE AND CURE.

*“1 live in & flat, and have a fairly powerful S.C:.
Three which is battery driven. I am troubled,
however, by a bad huom jn the speaker—which is a
permauncnt magonet moving coll.  Can you suggest the
cause and cure ? —(T. J. A. R., Gloucesticr}).

As you live in a flat, yon are probably using an
indoor aerial. This may have been suspended in such

‘| a position that it runs parallel with the house mains

wmnyz This will often give risc to hum, and the
cure i8, of course, to alter the position of the acrial.

ADDITIONAL AERIAL FOR PORTABLE.

"I have a 5-valve portable receiver bujlt in an
ordipary small suit-case. 1 wish to use this with an
ordinary outdoor aerial, but there appears to be no
sockets or terminals pronded for this purpose. Can
1 attach the aerial in any way—perhaps to ooc of thc
vutiable ‘condensers ? "—(J. 1., Hastings).

Wind two or three turns of 22 d.c.c. wire round
the Jid of your portable. (We presume the frame
acrial is in the 1id,) Connect one end of this winding
to the acrial and the other to earth. If this extra
winding is {oo large, sclectivity will fall off, and
thercfore you can adjust the size of this winding to.

Two large heavy-~duty chokes |

give you the best results,

LOUD-SPEAKER BAFFLE,

** Must a baflle board—-to be nzed with a loud-speaker
—be of any specific thickness 2 ¥ have a large sheet
of threc-ply wood available, and would like to use
this, if possible.”—(R. P., Bangor).

Thin three-ply would be inclined to resonate, making
the reproduction boomy. The baffle should lLe thick
enough not to vibrate, and in general a good 5 or 7-ply
board §in. thick will be found quite suitable.

USING A PENTODE.

*1 have fitted a pentode in place of the origine!
power valve in my sct, but am disappointed with the
results. The reproduction is terribly high-pitched
and squeaky. Can lremedy this 2 —(R. P, Watiord).
If you have simply reptaced one valve with another
—reproduction will be rather high.  You will have to
usge etther a pentode output transformer, or a speciat
pentode choke, with tone control device, in order to
matcll the higher impedance of the pentode., There
are a number of pentode autput. filters, etc., on tle
market which you wiil find suitable.

AUTOMATIC GRID BIAS.

“1 have a battery-driven receiver consisting of
§.G,, detector and LI valve, [ believe it i3 possible
to use an automalic biasing gcheme similar to
mains-driven scts. Is this so 7 If so, how can I fit
it to my receiver 2 "'—(J. 8. M., Dulwich),

Exactly the same procedure is .adopted m “either
battery, or mains-driven sets—namely, a resistanco
is inserted in the ILT. negative lead. The value will
depend upon the anode current of the L.F. valve,
ang this must be divided into the voltage reqnired for
grid bijas. The anade current shonld be expressed
in amps, and then the answer will giw you the valuo
of the biasing resistance in ohms,

through when the pick-up is in use,

{ FREE ADVICE BUREAU
i  COUPON_ |
: This coupon is available up to Oct. isf, 1632, :
f and must be attached to all letters containing ¢
g . querics. . H
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We supply all good quality Radio Receivers,
and Accessories on defeired terrs, Large stocks
are carried and orders are executed promptly.
B Send list of requirements and a quotation will be
sent by return of post. Price List frce on request.

MANUFACTURERS’ KITS
NEW COSSOR MELODY MAKER,

Mode! 335 (just released). Complete Kit With
E.( il;’_arls, Vaives, and Loud-Speaker and 1 0/-
abinet.

Cash Price, i'l//l'lIB.

And 11 monthly payments of 14/10. order |

NEW TELSEN JUPITER S5.G.3. KIT.  With
Complete set of Components, less Valves. 7 /_
Cash Price, £3/17/4.

And 11 monthly payments of 7/-. order

ATALOGUES

To saue readers trouble, we wuwndertale fo sendg on
cataloques of any of our advertisers. -Merely stale, na
o posteard, the nmmes of the firmg from whom you
require catelogues, and oddress it lo * Catalogue.”
PRACTICAL \WIBELESS], {/ro, Newnes, Ltd., 811,
_Sonthampton St., Strapd, Louden, W.0.2.

BULGIN COMPONENTS.
AN attractive catalogue just issued by A. F. Dulgin
and Co., Ltd., contains-a very comprehensive
range of high-class components covering everything
the constructor is likely to require. Included in the
Jist are the new Bulzin Transcoupler : ¢ Quickwyre '’
for facilitatihg rapid and necat wiring, and a fine
assortruent of mains and battery switches.  As wsual,
in the back part of the catalogue there is a useful
illustrated technical manual giv?ng instructive Infor-
mation and showing how various Bulgin components
are connected in different cirenits.

COLVERN COILS.
N the new scason’s booklet reccived from Colvern,
1.td., particulars ate given of a new dual-range
coil known as the ‘L.D., among their other nuinerous
types. These new coils can be used in cither a detector
L. type of receiver ot in a screen-grid circuit.  The
booklet can be obtained free on application to Colvern
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ﬁﬁw LISSEN “SKY SCRAPER” With Ltd., Mawneys Read, Jlomford, Issex.
’ .Cash Price, £4/9/8. 8,3 PERMANENT MAGNET MOVING-COIL SPEAKERS,
And 11 monthly payments of B/3. order IX a neat folder just issued by Whiteley Electrieal
Badio Co., Ltd., particulars are given of their well-
NEW TELSEN AJAX 3. Complete Set ~ With known permanent magnet moving-coil speakers,
of parts for Det.; 2 L.F. Receiver, less 5/8 including a new model with cobalt steel magnets which
alves, Cash Price, £3/1/6. sells at the remarkably Jow figure of 355, Tieaders
And Il monthly payments of 5/8. order 111ti0r§stfcr1 tltlll movmg_-cc;ilbhgp?nll;frs should make &
: polnt of getting a copy of this folder.
READY RADIO “METEOR” 5.G.3 , 2
'l(l[l',includingcabinettvalhve;.andirg;)l\:"i/nsn 1\X./|u}\ ES[:)';\;AUI:G:S;T;H;A;L’TOR“IEcs.nmrn‘n" t]o. Eiowan iz T A T e, 4
coil unit. ash Price. . - 4 us T oncerning the  Ludis . e
N And 11 thi ts of 16/8. H.T. and.grid-bias batteries is given in a smart :
. Tlr:is Re::fvner Jn‘;:”(';‘ﬁ‘“s,,:‘sho!l Waves, order Lookiet issued by the Ldison Swan Eleetric Co., cl_lx VALVEHOLDERS (Aﬂ;’:ﬁ-‘:&,)
: v 30 T. Cabi ! With Ltd. TUsers of these batteries who wish to know how Spaci ¥ .
2 REiAcP RADIO 3,11(1 y ﬂ‘i“"llw"de' to obtain the maximum length of life from them, pecified for the
i movine o g e, 10)/= [ | fosthe it by ity of riyoeiny | CLONG RANGE EXPRESS THREE »
p . J LS, ¥ n g mniormatiorn 18 H
B And 11 monthly payments of 12/9. order booklet, whirh also contains 4 handy two-page chart ?ﬁ,fsl,’:;lg;m;z?;::,:zﬁ'o:f aEe f‘:‘[‘l e’(‘;t;,-ﬂ”,t:n?:
{ NEW MARCONIPHONE 2.VALVE for logging stations. ' LEGTRO LINX LTD., 254, Vauxhall Bridge Rd., $.W.1
jl BATTERY RECEIVER, Model 248. With A USEFUL T.C.C. CATALOGUE. [ T ]
. :xm'r“ l\{:al;?fo? :::mes' end Loud- 9/ - L.C. htavetprodnfced 2 book)gt- OI;) ﬁ}]xcldesign nnsi
. . . construction of power wnits which has a mo: READ,
Cash Price. £4/19/6,  order useful gadget on the Iast page, which takes the form of 11 9
f And 12 monthly payments of 8/3. g culct;lnwr showing how many ohms are wanted to EWEBEC
NEW ORMOND PERM. MAGNET & rop almost any number of vnlts with any number of .
MOVING-COIL L.S. UNIT, - (just \x“h4. nilliamps that may be passing. It costs sixpence, THADE MARK
released) Cash Price. £1/18/6. 5/ but it is well worth it. The Wonderful New Universal
And 7 monthly payments of 5/4. - order ORMOND PRODUCTS. . co I I. I_- o R M E R
M ATLAS ELIMINATOR, A.C.244, 3HT. Wih MONGST the components shown in the Iateat
§ Tappings. 20 M/A output. 5‘/_ A Ormond list is a new precision condenser with Ideal for home constructors,
X Cash Price, £2/19/6. { iriction control and slow-motion movement with a Suitable for all wave lengths.
And 11 monthly paymenis of 5/8, order mtlm of u!')j to 1.ll zl\nofﬂcr'l{mw‘ cogn&aoner}t listedd is Jasily wouud by hand. No
“ ” ) a logging drum dial with jlluminated surface and a lotting or drilling required.
gEI‘RNM R. M%Gﬁ‘ET c{[a?)'\"/ligz%gu. With bakelite escutcheon plate and control knob. A slow- i{?zhes% possible eﬁ%cicr?cyr, e"
UNIT. Cash Peice, £1/15/-. 5/- motion device is incorporated and condensors can be % ; unable to obtain at locat
And 6 monthly payments of 5/8, order attached on either sidc. Pat. No, 369735 dealers;l s]er;g dirsct ggst frec i(;
8 NEW EPOCH 20c. PERMANENT Wil CLIX. TRADE RIS s, hame an
MAGNET MOVING-COIL OUNIT. E\:','.” ONSTtRl{C_TOt}}S who want tfo hu;:ehpe,rfect BOLICIYED address. l, --------- :
Cash Price, £1/15/-. contact in the wiring connections of their scts EV|"GTO" ELEGTRIGAL : :
And 6 thl ts of BJT. would do well to peruse a copy of the latest folder of : :
n monthly payments of 5/ order Lectro Linx, Jtd. A useful range of the popular MANFG. CO ; with mateue-
NEW BLUE SPOT 9 PM. With Clix fittings is shown, including a handy line of master R "  tions & wicd-
MOVING-COIL UNIT, One of the fin- plugs and sockets, and valve-holders for chassis | 5 Beckingham Road, Leicast : Ins diagrams |
gt (}Jf{u avai}l]zlable. Cash Priz}esliszllws. 5/ - mounting fitted. with terminais. " ng ad, Leicaster _
n. monthly payments o 3 order ~
NEW R. & A. ©VICTOR" PERM. ' DESIGNS FOR APPARATUS FOR ANY
. RADIO
MAG.MOVING-COIL REPRODUCER  With . . . PURPOSE. INCLUDING TRANSMISSION. OVERSEAS
DE-LUXE. With 6 Ratlo Translormer G55 Everything You Want To ENQUIRLES INVITED: ANY APPARATUS SUPPLIED.
fl and Cadmium plate c rl-:f" 3710 A Know About Wirel CONSTRUCTIONAL WORK UNDERTAKEN.
And 11 W as ’;'cse's bl order : 0 ou 1YCLESS We undertaka (o salve your Yroblems, in~lufing obtaining
n monthly paymeats of 6/5. H]S b [( }w b d f Ali_ltak:ur Trauviiting Licepce. Wbatevec your difficulty,
With 00| s been prepared for rite us.
BLUE SPOT 100U. INDUCTOR UNIT. ! the non-technical ]'sl;e? pra Aft Charges ; 3/- per quecy, foar or niove, 2/6 each. wilh diagrams.
: Cash Price, £1/19/6, 5/5 ding The Outli a 1W.ne - er Radio Technical Agency (Dapt. P.L.W.),
And 7 monthly payments of 5/5. order reading The Outline of Wireless, your 2, Wesigate Chambers. Newoport., Mom.

To avoid delay, will customers kindly send first
payment with order.
All above carriage paid.l

set, which a few days ago was as a
sealed book to you, will now be yours
to do with as you will. Many
WMustrations and diagrams.

THE OUTLINE
OF WIRELESS

By RALPH STRANGER

8'6

On sale af all Newsagents and Bookstalls,

or by post 9/- from George Newnes, Ltd.,

8-1{, Southampton freet, Strand,
- - .Lorden, W.C.2.

By The Editor of PRACTICAL WIRELESS

MODERN WIRELESS

Sets and How to Make Them. 6d.
25 Tested Wireless Circuits. 1/-

Pablished by George Newnes, Ld. 8-11, Ssuthampton
L ) Street, Strand, W.C.2. o
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YOU CAN HAVE A COLLEGE :'INYOURi

TRAINING IN ALMOST ANY
CAREER FOR A FEW

SHILLINGS

SPARE!
MONTHLY f TIME |

LET ET ME BE YOUR FATHER

Unless you are in
touch with all
branches of industry
you cannot see the
possibilities of em-
ployment, but with
our glgantlc orgamsa—
tion we.are in touch
with every sphere of
activity, and we know
that in many trades
and.. professtons there
are ‘fhore vacancies
than there are trained
men to fill them.

|

WE DO NOT
PROFESS TO

PLOYMENT
{| AGENCY, BUT
| WECERTAINLY

E| FATHERLY AD-
VICE ON ALL

| LITY OF EM-
PLOYMENT
THEREIN.

We teach by post all branches of the following

vocations, and specialise

in  all

exgminationsconnected therewith.

Quar adviceis always Free.

Accountancy Examinations

Advertising and Sales Manage-
ment

A.M.I. Fire E. Examination

Applied Mechanics

Army Certificates

Auctioneers and Estate Agents

Aviation Engineering

Banking

Boilers

Book-keeping, Accountaney and
Modern Business Methods

B.Sc. (Eng.)

B.Sc. (Estate Management)

Building, Archiiecture and Clerk
of Works

Chemisfry

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Art

Concrete and Structural Engin-
eering

Draughtsmanship. AIl branches

Engineering. All branches, sub-
jects and examinations -

General Education

Heating and Ventilating
Insurance

Mathematics

Matriculation

Metallurgy

Mining. All subjects

Mining, Electrical Engineering
Motor Engineering

Municipal and County Engineers
Naval Architecture

Pattern Making

Police. Bpecial Course
Preceptors. College of

Pumps and Pumping Machinery
Radio Reception
Road-making and Maiztenance
Salesmanship

Sanitation

Secrefarial

Shipbuilding

Shorthand (Pifman’s)
Structoral Engineering
Surveying

Teachers of Handicrafts
Telephony and Telegraphy
Transport

Weights and Measures ‘“Insp.»
Wireless Telegraphy and Tele-

phouy
Works Managers

If you do not see your own requirements above, write io us ﬁn any subjest

DO NOT DELAY
THERE MAY BE CHANCES FOR YOU TO-DAY FOR
WHICH YOU MAY BE TOO LATE TO-MORROW.
EVERY DAY COUNTS IN A MAN'S CAREER.

IT COSTS NOTHING TO INQUIRE

W WE TEACH BY POSTIN ALL PARTS OF THE WORLD W
Alsa ask for our New Book—FREE OF CHARGE

THE HUMAN MACHINE

Secrets of Suecess.

Note Address Carefully :

THE BENNETT
COLLEGE LTD.

An Important New Work

NEWNES’ -

ENGINEERING PRACTICE

To be completed in about 48 weekly parts

i A Splendid New Work Dealing With All Branches
i of Mechanical Engineering, including Steam
Engineering, Automobile Engineering, Marine :
Engineering, Power Generation, Engingering !
Workshop Practice, and zll other applications of :
Engineering in Everyday Life. :

......................................................................................................

SCOPE OF THE WORK

The Principles of Engineering.
These ace cxplained in a clear and simple manner illustrated
by photographs and cinematograph pictures.

How It Works.

Over 50 Different types of machines are treated, including
Prime Movers, Pumps, Electrical Machines, Lifts, Cranes, etc.

The Drawing Office.

In this section the standard practice in preparing engineers’ ’
drawings and designs is fully dealt with.

The Pattern Shop and Foundry.

Articles here show the method of constructing patterns
of all kinds and the most up-to-date methods of metal casting.

Workshop Processes.

In this section Fitting, Turning, Drilling, Milling, Shaping,
Planing, and other everyday workshop processes are described
and illustrated by hundreds of practical examples.

The Installation of Machinery.

This section shows how to erect Prime Movers, Shafhng,
Pumps, Air Compressors, and all kinds of mechanical
appliances.

Iron and Steel Manufacture.
The artscles in this section have heen contributed by some

of the best-known authorities, and show clearly the method
of producing iron and steel in all the forms used by engineers

such as Rails, Girders, Bars, Plates, Sheets and Wires.
Maintenance and Repair.

Many articles are included in the work showing how to
operate and keep in good repair all kinds of mechanical
appliances,

HUNDREDS OF ACTION PICTURES.

In addition to the usval line illustrations hundreds of photo-
graphs have been specially taken in large engineering works
all over the country.

WHY IT WILL INTEREST YOU.

The pictures will hold your attention, and you will find that
this work makes not only instructive, but also pleasant
reading. Herels an opportunity of acquiring a good knowledge
of medern engineering practice at a nominal weekly cost.

THE COMPLETED WORK.

When completed this work will make several handsome
volumes which you ‘will find of constant use far refercnce
purposes, It will be provided with a full Index which will
enable you readily ta turn up any subject on which you require
information.

PART I 5‘36‘5 Copy 35 ONE
ON SALE ORDERING IT SHILLING
SEPT. 28th. : WEEKLY

- TO-DAY

Obtainable at all Newsagents and Bookstalls, or 1/2 post free from
George Newnes, I.td_., 8-11, Southampton St., Strand, London, W.C.2

(Dept, 182

SHEFFIELD

Geo, Newnes, Lid.
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POLAR -n, >

'—-the Condenser SpeClﬁed
for the |

“LONG RANGE
- EXPRESS THREE *

Owing to its precise workmanshlp and
amazingly low price the Polar *“No. 2"
has proved itself the outstanding con-
denser of its type.

‘Its popular features include fast and
slow motion, ball-bearing spindle, positive
igtail connection, one-hole ﬁxmg It
Fo]lows mid-line law, and is made in hard
alumintum with brass pillars for rigidity.

‘0005 6 V4 6

-00035
SEND FOR POLAR CATALOGUE “PR™

e PDLAIR e

CDNIDENSERS
WINGROVE & ROGERS, Ltd.

" Polar Works: Old S8wan, Liverpool.

| London Electric Wire Co & Smlths Ltd

188-9, STRAND, LONDON, w.C.2.
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FREE INSIDE

a fine DéSign Chart con-

- taining full instructions
- and wiring diagram for
making a Double-Cone
Portable Set which will
~interest not only you but
every one in the Home.
IF you are a Keen amateur

vou will find this is just the
work you have been looking
for. It explains wireless
theory in a way never before
achieved. It is packed with
L really practical articles. Not
(ot 4 a square inch of padding in
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the whole work, and not a
page which you cannot
understand,

IF you earn your living in
the industry, this work is

worth pounds to you as an
ever ready source of reliableg
information,

Contributors include:

SIR OLIVER LODGE
SIR AMBROSE FEEMING
L. McMICHAEL
RALPH STRANGER
J. ROBINSON
F. HAYNES
N. ASHBRIDGE
A. E. WATKINS
And many other experts,

But every article is written in
simple language.

GET YOUR COPY TO-DAY

Oblainable at all Newsagsnis and Bookstalls,
or post free 112 from George Newnes, Lid.
8.11, Southampton St., Strand, London, W.C.2.

IN_ABOUT 24 WEEKLY PARTS

Geo. Newnes, Ltd
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Ctaka Yoiskl Oagmim.

- “DON'T

L

Your set’s all right™ -

All these little troubles are due to
a faulty earth. You've made the
set carefully but neglected the

nection to the station—the
earth.

Take my advice, fit a Filt
to-day —the results will
astonish you'!

Is your own set giving you
the best? You don't know
ils possibilities until you try
a Fill—spend half-a-crown
don Filt and give your set a
chance.

GRAHAM FARISH

SI-I'I'IPH' tury tho copper
receptacls containing the
wanderful FILT chemb-

ittt PERCOLATIVE
beging te spread through y

the  wearth, attracting

T Ry EARTH
PERMANENT liphty

conductive area ta tha
depth af severnl fesl. Get a Filt to-day from the nearest
FILT hoeps malst and radio dealer of direct (post freel

hlghly cendoctive. It from the sole manufacturers
spreads like & tontacls,

sarthing yowr st v Graham Farish Ltd.

WORRY ¥

vital point, the only direct con- |

avEry - smunce of power, 1

bimey. Wificy ot sl 201, Masons Hill, COMPLETE

matier what sat you s, Bromley, Kent ¥ |
l"rllll.cd hs P’Aiuml Dhmt.lﬁ O, LD, Exmoor Sircet, Ladbreke Growe, W10, asid paledalid I:-J- dnanse NEwsies, Lep., €11, Soulbamplon EtruiI
strand, W.0 s'ah pents for Australis asd New Zealand: GORDON & GOTCE. Lwp. Bnouii Afeica: CRNTRAL Nuws AGERGY, LoIe Sroetienl Hrnln’ﬁ‘lt—bﬂ

1 any :ul- af tha world, post [res, hr 17/4 per annum; sly mouths, 8f8. RegzistePed au-iho Gencral Tasl Ofiee for |un||-nl.|sl.'ql hy Cauddisn Magaciss Posbt, -
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