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Thank goodness for
the radiofwireless

mechanics at base

For hours before the raid the Radio/Wireless Mechanics at
the base were checking and testing the radio gear—putting the
last ounce of performance in the wonderful R.A.F. trans-
mitters. Men are urgently wanted for this highly important
and intensely interesting.job. If you’ve a sound elementary
education the R.A.F. will train you from the start. (Age 18-24
—older men accepted if théy know something about radio.)
AT.SO NEEDED URGENTLY-—men to train as Flight
Mechanics (age 18-42), Armourers (age 18-42), Electricians
(age 18-42).

Go to-day to the R.A.F. section of the nearest Combined
Recruiting Centre (address from any Employment Exchange)
or post the coupon. '

[rm——————— -

To Air Ministry Information Bureau,

B
Tra’n l ‘ lth the : Kingsway, London, \X/.C_z
= 5 ; | Please send me latesr details of
i Radio;Wireless Mechanics [ |
: Flight Mechariics I
i Armourers [ | Electricians [ ]
i X against the one in which you are
[ interested.
|
, By # . U NAME i einreioneciinnnarens
- l
or these vital : =
l
|
i
1
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ground duties
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USED
WHEREVER DEPENDABILITY
IS VITAL

JAGENITE ¢

FOR RADIO, CARS,
MOTOR CYCLES AND COMMERCIAL VEHICLES

You, teo, should use Dagenite and Pertrix
—the Dependable Batteries

. Di1/4x
OBTAINABLE FROM  HOLSUN SERVICE  STATIONS
AND USUAL DEALERS

‘Sales Concessionaires :

HOLSUN BATTERIES LIMITED
137 ictoi e, London, S.W.I
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Forme| Areat yourself to

RADIO SERVICE MAN, | this new radlo

WNER | :
geE:anEhoRerﬁrfB ug C. S. Rodio ~ experlence e © o o ®

Course learns radio thoroughly, com.
pletely, prdctically.  When he earns his

s st

i ’ ik nd then listen
diploma, he will KNOW radio. We are F it hadn't been for the war, you any room you _like ar .
not content merely to teach the prin- might to-day be the proud owner critically. The fine §a|a'nce of tone,
ciples of radio, we want to show our of a new radio—enjoy- ~ the vivid clarity of re-

, students how to apply that training in
| ‘practical, every-day, radio service work. . o .
We train them to be successful! your listening. Well,

here’s an idea. For a

ing a fresh thrill’ from prqduction*will delight

you.

It will give you a fresh

f iNTtnNArloNAL- CORRESPONDENCE —s"cnodLs

fraction of the cost interest to your listen-

Dept. 94A, Internatlonal Bunldmgs,-
Kingsway, London, W:C.2. .

Please explain fully about your Instruction in . get one of the latest

the subject marked X.

of a new set you can ’ ing and a new pride

in  your home. Ask

complete Radio Engineering Stentorian Extension your  dealer  for a
Radio™ Service - Engineers speakers. Install it in demonstration
Elementary Radio . Cabinet i
Television . Models frem 71 r

If you wish to pass a Radio examinatlon
indicate it-below,
Institute of Radio Engineers
. P.M.G. Certificate fer Wireless Operators *
Provisional Certificate in Radio' Telephony and
Telegraphy -for- Aircrait
City and Guilds Telecommunications

Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET

NADIC. + ssecororoosaossnannnvoncse AZC.uuss

AQAIeSS sevcessessssccoscesascasoscsoscoce

...... WHITELEY ELECTRICAL ,RADIO CO. LTD. - MANSFIELD - NOTTS.

(Use penny stamp on unscaled envelope.)

HOW TO MAKE CE/FSTION

AN OUTPUT METER

THT+ 90.0000 Q2

ERITISH BRITISH

.|L \

Tamrp \-

-3l DISCONNECT - HERE
—M“ :

LOAD RESISTANCE = ~

Westinghouse instrument-type rectifiers may be used up to frequen- : Rez. U.S. Pat. Off.

cies of more than 100 kCs, and enable -a simple and.robust output Note these excellent reasons for your consistently .
meter to be constructed for such purposes as assisting trimming, fitting Celestion-Amphenol Valvgholders.

measuring frequency response, etc. Full details for constructing
such a meter are given in descriptive pamphlet No. 1Ib/l.

WESTINGHOUSE
METAL RECTIFIERS

~——~COUPON

| WESTINGHOUSE BRAKE & SIGNAL CO., LTD,, a
| Pew Hill House, Chippenham, Wilts. .
lenclose 3d. in stamps, please send me descriptive pamphlet No. 11/bl. BRITISH MADE by

CELESTION LIMITED

(Engineers),
KINGSTON - UPON - THAMES, SURREY
- Telephone : KiNgston 5656-7-8

Maximum strength, rigidity and 2 high degree of efﬁclency
is ensured by the exclusive Celestion-Ampheno! Moulded-
in-plate construction. o
The sturdy cadmium plated steel plates cannot rattle loose
because they are keyed into the body.

Contacts are pressed from specially treated phosphor bFonze
and are engineered to ensure uniform contact on all prongs.

Perfect insulation is assured by the special properties of the
moulding powder.

A X X 4 0

K ) .
All standard British and American types are available,

P
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NOTE : The word * AVO *' is

m[ SAME ACCURATE B
FAUIT-TRACING |\ _—

@ The Universal AvoMinor and D.C.
AvoMinor provide the serious ama-
teur with testing facilities comparable
in accuracy with those of the famous
“ AvoMeter ”” on which service en-
gineers and manufacturers rely for
precision testing.

Trouble-tracking with the AvoMinor
is reduced o its simplest terms,
enabling amateur and expert alike

KRITISH
MADE

THE UNIVERSAL AVOMiNOR THE D.C. AVOMINOR

to IOCate faUlts Wlth Be= and rapldlty' ELECTRICAL MEASURING INSTRUMENT ELECTRICAL MEASURING INSTRUMENT
00AEEAAERAIEEARAACACEYECACEACEANACAAONIIICOOAOG-C0TICO 2 22 Ranges of Direct Readings 13 Meters in ONE
i X C © D.C. Volts A.C. Volts| D.C. Milliamps Current Voltage Resistance
Delay in delivery of Trade Orders : 0- 75 millivolts] 0- 5 volts | - 2.5 milliamps mitliamps volfs ~ ohms
is inevitable, but we sha!l continue ! 0- 5 volts 0- 25 0- 5 % 0- 6 - 6 0- 10,000
to do our best to fulfil your : 0- 25 . 0-100 . 0- 25 . 0- 30 0- 12 0- 60,000
requirements as promptly as : 0-100 . 0-250 .. 0-100 . 0-120 Q-120 0-1,200,000
possible. : 0-250 . (0-500 b 0-500 . 0-240 megahms
. 8 0-500 0-300 0-3
Tt toeraaiasneststeratacsstararnberEeacionssearvesteanioossen RESISTANCE Q-G08
Sole Proprietors and Manufacturers: 0- 20.000 ohms 0- 2 megohms %20‘\.(;2(8 3 ea?}zmi];]f t.e)} ,“'i}r]\\ \ linstruvt&{)ln
AUTOMATIC COIL WINDER & ELECTRICAL 0-100,000 , 0-5 B o e A
EQUIPMENT CO. LTD., 0-500,000 010 . Aips and testing prods.
Winder House, Douglas Street, London, S.W.I. (omplete with instruction booklet, leads, inter- @ Write for fully deseriptive
Phone : Victoria 3404-7 changeable erocodile clips and testing prods. pamphlets and current prices.

> PREMIER RADIO <

Bakelite Dielectric Variable Condensers. .0005 mfd. Please Note.—All Short-wave Kits PREMIER 1941 HIGH FIDELITY AMPLIFIERS
Suitabfe Tuning or Reaction. 1/9 each. .0001 and include Purchase Tax Kach amplifier i3 individually tested and supplied
0075, 6d. each. with specially matched valves. AN diagrams and
- H.F. Gh . 10-1 n., 10id. cach. instructions.
i‘;’zrtwv:::; Ty:e clo*')li?()() metrgg ]2'-’ o PEW PREMIER S.W. A.C. RECEIVER e Comp(lietIgly Wlired
‘ v g - and Teste
Lissen Dua! Range Screened Coils. Medium and pr;Odr:‘s:ggn:: Atoc rceag)ironregfu;e!s‘tes ;vem:ra‘;,ieg?g 4-watt A.C. Amplifier . n oo oo £e§ 1(1 8
Fong Waves, 29 each. A a UL T 1he pop 8-10-waft A.C. D.C. Amplifier’ . 1 £7 '8 0
Short Wave SG3 Kit. Circuit : Pentode H.F. 15-watlt A.C. Awplifier .. €9 8
Small 0005 %Gang, \nhh tnmmel; g/ﬁ stz:jgeF Pentodteﬁ Detector, Pentode Output, Black Crackle Steel Cabinet 17/6 extra.
fulty sereened, 5/-. an .W. Rectifier. 200-250 v. A.C. Operation.
2,000 ohm 25 Watt Res. with 5 tapping clips, 1/6. ?uili‘-in [—‘&we];h Pack. Hum-frec operation. MAINS TRANSFORMERS
or use with 'Phones or P.M. Speaker. Wire-ends. Al indi ;
Gomplete Kit of Parts with drilled chassis, all S 2-0d 950_0| :;T\ ::m?mg: Vce;\tzre T:p?ed
components, Plug-in Coils covering 13-170 metres RS ¥ SR Py S e &Y ]
SHORT-WAVE CONDENSERS 4 valyes and fuil instructions 3 > P R e
. Ry . A a. 4
Trotitul insulation. Certified superior to ceramic. and circuits . o £6 ]4 6 =1k £0Y }p;(;) ?“? \\ 503 2‘ 2@ W B 5 s U 12:4
All-brass construction.  Easily anged. Battery Versmn also ava(lable Kit £4/15/4. sP, 301 303-300 pRl 150 moa. 4 v. 28 a. 4 v,
15 manfd. ... 2/4 100 wantd.... ... 3/- “Phe Wireless World™ suid they were . a.dv.la dv.la e 174
25 manfd. ...... 2/6 160 mamfd.... [.. 377 s* " ,:F‘v?ry? mu,ch impressed . * SP. 350 EDEEh, 1590 ma.5v. 2a. (noLCT.), »
5 o= See 3 492-3 issie i L
40mamfd. ...... 2/8 250 manfd....... &/- GO Jl l{;g;(d ’fjf:_ ([i,,m-li,'_ Decenber issur. SP. 3508 350 %04\ . 10903m AL 4v. 284, 4V 16/
= a i =
SPr, 351 300 350 v. 150 m.a. 4 v. 12 a. 4 v,
DE LUXE S.W. KITS FOR BATTERY PREMIER SMOOTHING CHOKES N 28 o & T S0 1 = 174
OPERATION Type Current  Henrys Res. Prices | S 351\ 350 e Ty dv.da.dv.2da, AR
, N ¢ 10/300  40MA 20-34 H 500 chms 6/~ | oo &1 Vo B o e
Complete Kit of Parts, with Ready Drilled Chassis | ¢))130 6o MA = (0 130 ohms 6/ s, 352 3‘30—350\ 150 m.a., 5 v. ')a 63\' 7&
4 Coils Tuning from 13 to 170 metres, Valves and | (. 60400 GODMA 2534 H 400 ohws 8:/8 63 v. 2a 18-
J)mﬁ{;nln: R e S ¢ 60J300 G0MA T30 1 500 ohms 8/8 Auto Transformprs. S(Op up or dox\n 100-125 v,
1 M .11‘(: \(‘((:el(\ er, t/ o € 100/400 100 MA  20-34 1 100 ohmns 1078 | to /‘_’()U. 230 o1 250 v. ALCL 60 watts, 11,40 125 watts,
1L U ; __f’“‘%’s,‘" : C150/185 150 MA  20-31 1 135 olims 154 | 18/~ 200 watts, 22/-,
2 Valve Receiver, 35/6. (1200145 200 MA 20314 145 ohws 18/~ | L.T. Transformers, all C.T
€ 250/120 200 MA 25 H 120 ohms 20/~ | 4 v. o L p ;
PREMIER MICROPHONES NS o 5 Finea = o
2- .5 oa. o 11/4 Sov. 3a. ..o 114
Transverse-Current Mike. Hizh grade large output PREMIER BA;TGE RMYA([;SSARGERS FOR 5 v, 2-3 a. 111,'4 iz v.34a. ~ .. 18-
it. Response 45-7,500 cycles. Low hiss level Push-P ansi N : .
»‘212/‘__ pons P YUl Westinghouse Rectification complete and ready for use. “”_l I LIS SRS © el thm £l
Moving Goil Mike Permanent magnet  model To charge: Gvollsat Lamp. .. 26/- v ‘S';;lffllzqgr(}":lul)lulg {1' anstormers 11 Ratwa /6
requirignu 110 energising. liesr;onsc 90-3,200 cycles. | 2 voltsat bamp. .. 134 12voltsatlamp. .. 28/- . '
Outpul .25 volt average, Lxcellent reproduction | 8§ volts at b amp. .. 22/~ Guoltsat2amyp. .. 43/6 MATGHMA";%ENSNWERSAL GUTPUT
of speech and musie, 49/-. L I - i FOR'MERS . L
Microphone Transformers Suitable for all mikes. ALL ENQUIRIfg %%SETE‘;}&Z T COMPANIED :Dlxll)lnalln\l(tgh ’Jnln (\Ullll(t\']sm:'ro\n;xmlo';' tln lf\nl}\:o :ﬂl‘euls\f';
‘Papped primaries. A, ?O amd 4‘0 1; B, 30 and ALL ORDERS LESS THAN 5. watts, 16/10.° 10-15 wat(s 2’1/1'0_ 20_30' \\"z\t.ls,
60:1; €, 50 and 108 : 1, 6/6 each. 6d. POST EXTRA. 3610, G0 walts, 49/6.
MIER MDIO CQ ALL POST ORDERS TO : JUBILEE WORI?S}187 LOWER CLAPTON ROAD, LONDON, ES5.
. (Amherst 1723)
CALLERS to : Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833). or 5O, High Street,
Clapham, 5.W .4, (Mucuulay 2381) s
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COMMENTS OF THE MONTH

BY THE EDITOR

.

NEXT MONTH—AN IMPROVED “PRACTICAL WIRELESS”

HE success of & war depends no less
' upon the ability of individual enter-
prises successfully to combat the inevitable
changes, restrictions and difficulties which
a war imposes; than upon strategy in the
field. All businesses are confronted with
the problem of carrying on with reduced
man-power, shortage of material and
Government restrictions: Many periodicals,
as a result of the paper shortage,
have become war casualties, Others are
somewhat battle-scarred, but are carrying
on. . .
This journal, which for over nine years
has been performing work of national im-
portance in disseminating technicalinforma-
tion and instructing the public in the
principles of radio transmission and recep-
tion, has been no exception. It has had
difficulties with which to contend, but we
feel that the need for continuation of our
work is even greater during the war, when
the need for those with technical knowledge
daily becomes more urgent. The Govern-
ment, we know, is appreciative of the work
we have done and are doing, for we have
worked in close co-operation with various
(fovernment departments on Service
problems and particularly have we helped
them to find men suitably qualified as
radio mechanics and operators, as well
as for the new science of Radiolocation.
Our staff were early called to the Services
to act as instructors, and many hundreds of
our readers are already in the Services,
where their technical knowledge is of the
oreatest value to the State.

The paper shortage compelled us to
suspend weekly publication and to appear
once a month. We considered this a better
plan than to continue as a weekly publica-
tion and to restrict our sales to the pro-
portion set by the paper ration allowed
to ns. , -

It is our intention to continue the work
of aiding the war effoit. In order that we
may do this most effectively a further
change is rendered necessary. Next month
we shall appear in a different size, but with
more pages ‘and a greater proportion of
aditorial matter. We shall, in fact, ap-
pear in a size more in conformity with
2, monthly magazine. This new size
does not connote any change in editorial
policy. The same contributors will con-
tinue to provide the bénefit of the contri-
butions on their special subjects, and
all the regular features will continue to
appear. The price will be increased to 9d.
Our readers will understand that this is
a temporary war-time measure, and }it is
the intention to revert to our old size and
weekly publication when conditions return
to normal after the war. '

In view of the great demand for this
journal, it is most important that you
should place an order for its regular delivery.
Newsagents are not supplied with odd copies
for casual sales, and you will be unable
to obtain your. copy unless you have
ordered it. Newsagents are not now
permitted to return unsold copies, and thus
they only order sufficient copies to supply
their regular customers. Where readers
have complained that they have been
unable to obtain their copies Iinvestigation
has shown that they have not placed an
order for it. Preferably the order should
be given in writing.

The B.L.D.L.C.

THE British Long-Distance Listeners’
Club sponsored by this journal is
only open to regular readers. We are
unable to.extend benefits of membership
to those-who do not read the paper. Asa
first essential to joining, therefore, it is
necessary for the prospective member to
supply us with the name and address
of the newsagent with whom he has placed
a regular order for PRACTICAL WIRELESS.
We mentionr this because we have received
a few applications from those who have
seen the Certificate of Membership posted
~up in a friend’s den, and imagined that the

only qualification for membership is the-

possession of a short-wave receiver or an
mterest in short-wave reception.  Appli-

eners e e

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
W.C.2. ’Phone: Temple Bar 4363.

Telegrams: Newnes, Rand, London.

Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased lo consider articles of
@ practical nature suitable for publication in
PRACTICAT, WIRELESS.  Swuel articles should be
written on one sidz-of the paper only, and should
contain the nawme and address of the sender, Whilst
the Editor does _not hold hiwself responsible for
manuseripts, every effort will be wwde fo relurn
thew if a stomped and addressed envelope ix
enrlosed,  All correspondence intended for the
Fditor shovld be addressed © The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Southumpton. Steeet, Strapd. W.C.2. o

Oiwing o the Fapid progress in the design of
wireless apparatus and to onr effortx to Leep our
readers in touch with the latest developwents, we
give no wirranty thot apparalus deseribed in our
colnns 15 not the subject of letters putenl.

Copyright. in all drawcings, photographs and
articles published in PRACTICAL WIRELESS 7
specifically  reserved  throuyhout  the  countries
segnatory to the Berne Convention and the 17,5.4.
Reproductions or invitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS fucorporates ** Amatenr Wireless.”

cations for membership should be addressed
to the Registrar, B.L.D.L.C.. Pracricat
WigkrLess, Tower House, Southampton
Street. Strand, W.(.2.

R —

“ Mastering Motrse’
I have just published, at the price of
Is, (Is. 2d. by post), a valuable
booklet entitled ¢ Mastcring Morse.”” This
deals with the morse code, the various
methods of mastering it, the International
Q Code, and the construction of ashort-wave
receiver. The book will be found especially
useful to those anxious to join the radio
branches of the various Services.

Purchase Tax '

HERJE has been a variation in the
Purchase Tax regulations. The tax
on wireless sets, radiograms, and parts
thereof, is now calculated as one-third of
the standard wholesale value represented
by the retail list selling price, exclusive
of tax, less 33.5 per cent. Thus, the tax
is now shown as 21.5 per cent. of the list
price to the necarest penny, which s
virtually one-third of the standard whole-
sale value.
The tax on batteries is 274 per cent. of
the standard wholesale value., 7

Concentration of Wire less Retailers

HE XNational Association of  Radio
Retailers and the Wireless Retailers’
Association have delivered their repiy to
the Board of Trade questionnaire on the
concentration of retail shops. The points
they malke are that the wireless retail trade
is a young one, and that war-time hardships
have been experienced in greater intensity
than by any other trade, They point out
that the Government require the publie
to listen to broadecast information. and

in particular for instructions when an -

emergeney arises. The public, in turn, rely
on the wireless retailer to serviee their rets
so that they can receive the nccessary
information and guidance. They comment
that there is a limit to which the hard-
ships imposed by Government regulations
can  be endured, however \\;illving the
retailer may be and however anxious to
help.  They are of the opinion that
the closing of the shops would not bhe
helpful.

We do not support the Board ot
Trade idea that industry should be
concentrated. Tt is time that the Govern-
ment cndeavoured to strike a  balunce
between - the needs of the military and
the needs of the public.

o
Yy S
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| Motor-operated

Station-selecting Mechanism
* Various Methods Whereby Tuning Can Be Accomplished

Rapidly and Accurately Without Motor Over-running, or
"Hunting "

COMMON fault to be foundin motor-
operated press-button-tuned re-
ceivers of the kind which employ

a station-selecting dise, or discs. or a com-
mutator swit.ch to open the civcuit of the
motor when the tuning reactance reaches
predetermined positions, is that, due to
over-running of the motor, the tuning
reactance is not located accurately at the
point of resonance of the imcoming signal.
This difficulty may be overcome to some
extent by reducing the speed of the motor
so that its momnentum. and consequently
the tendency ‘for it to overrun the tuning
position, is reduced, but the time for the
tuning operation is thereby correspondingly

increased. When a reversible electric motor
/s
O
17
-
1
o
1y
Sa
"
/2
Wk . .
-  Fig. 1.—Dia-
gram of a

selector system
as described in
the fext.

=T 4

v

is used the difficulty may sometimes be
overcome by reducing the width of the
insulation segment of the commutator
switch, but such an arrangement is liable to
introduce ‘‘ hunting.”

According to one improved arrangement,
the motor is run at full speed until the
approximate tuning position _has been
reached and thereafter its speed is reduced
so that the final adjustment 1s made at slow
speed. According to the second arrange-
ment, the motor is coupled to the shaft
of the selector switch through a device which
permits limited lost motion to occur and
the selector disc or commutator switch
is stopped mechanically at the position
of resonance, the lost motion coupling
permitting relative motion to ocecur
between the motor and the selector switch
during the retardation period of the motor.

The arrangements can be used singly or

~in combination, and the accompanying
drawings illustrate three different selector
systems in which both methods are com-
bined. .

Referring to Fig. 1, a station-selecting
disc 1 is secured to the shaft 2 of the tuning
reactance and is also mechanically coupled
to a non-reversible driving motor 10. The
disc 1 is formed of conducting material
and sliding contacts 9a, 9b, 9¢ and 9d bear
against its periphery, and are electrically
coupled to the source of electric supply 12,
and to the motor 10 through switches 1la,

I1b, 1lcand 11d. The various circuits to the -

motor are completed by connecting one
terminal of the motor 10 and the selector
disc 1 to an earth return G. The selector
disc is provided with the usual insulation
segment 5, and a V-groove is formed in
this segment as shown. Immediately
adjacent the insulation segment 5 is in-
serted a segment of conducting material
5a, which has a greater resistance than the

material of the dise 1. The motor is capable
of rotating the disc 1 only in an anti-
clockwise direction.

Operation

In operation, when one of the switches,
for example. 1la, is closed, the circuit
of the motor is completed through switch
1la, contact 9a. selector disec 1, earth
return G. the motor 10 and the source of
supply 12. The motor thus drives the disc
1 and the tuning reactance anti-clockwise at
full speed, until the segment 5a cengages
contact 9a. \When this happens the resist-
ance of the motor circuit is-increased and
the speed of the motor correspondingly
reduced so that it is travelling relatively
slowly when the contact 9a engages the zone
of insulation 5 and the circuit of the motor
is broken.

For increased accuracy the insulation
segment may be provided with a V-groove
which indicates the exact tuning position,
and the disc may be stopped mechanically
when a selected stator contact enters the
Y-groove. Details of the preferred method of
mechanically stopping the selector disc 1
accurately at the tuning position will be
described later with reference to Fig. 3.

Modified System

Fig. 2 illustrates a selector system which
employs a reversible electric motor 10a
and a commutator-type selector switch.
The commutator disc or drun 1 is provided
with commutator bars 7a, Tb, separated
by the grooved insulating segment 5, and
immediately adjacent the insulatingsegment
are conducting segments 6a, 6b, which
are insulated from the commutator bars
7a,7b. Inthiscase the resistance introduced
into the motor circuit when proximity to
the tuning position has been reached, is pro-
vided by resistance coils 8a, 8b, which
couple the segments 6a and 6b respectively
to commutator bars 7a and Th. Comimutator
bar 7a is connected to the motor through
a source of power 12a, which causes rota-
tion in one direction and commutator bar
b, through a source of power 12b, which
causes rotation in the reverse direction.

In operation, when a selected one of the
switches 11 is closed, the circuit of the
motor is closed, cither through the source
of power 12a ov 12b, according to the
position of the rotor I at the time the switch
is pressed, and is energised either in a clock-
wise or anti-clockwise direction, as the case
may he, to rotate the rotor 1 and move the
insulation segment 5 towards the contact 9
under control of the -

November, 1941

Fig. 2.—A selector system incorporaling a reversible
electric molor.

Stopping the Selector Switch

Orv.c method of stopping the seclector
switch and tuning reactance mechanically
at the exact point of resonance is shown in
Fig. 3, the method being described with
reference to a selector system comprising
a unidirectional motor and a separate
selector dise for each station. Two sclector
discs 16, 17, arc shown on the shaft 2 and
each is provided with a grooved insulation
segment 5 and a resistance segment Ha in
the manner described with veference to Fig.
1. Sliding contacts 15a, 15b are {ormed ot
resilient material and mounted on suitable
bases 19a and 19b, which can be adjusted
so that the contacts bear against the
peripheries of the discs 16 and 17 with the
correct amount of pressure necessary for
them to function as” mechanical stopping
devices for tlie discs. The ends of the
contacts 15 are suitably shaped so that when
a contact engages the wall of the groove in
the insulating segment 5, it exerts sutficient
downward pressure to votate the selector
disc and its shaft until the contact reaches
the bottom of the groove. To prevent
jarring when the control of the selector
disc is taken over by the contact it is
desirable to velieve the disc of the load
of the motor.

For this purpose a lost-motion coupling
may be provided between the driving
motor 10 and the driven shaft 2,

The coupling illustrated comprises a
driving wheel 15 secured to the motor shaft,
and a driven wheel 14 provided with a
square opening 13 so that it fits loosely
over the squared end 3 of the condenser
shaft 2. Preferably the squared end of the
shaft is enclosed by a rvubber sleeve 4.
When a sclected sliding contact reaches the
edge ol the groove in the insulating segment
Ha, the pressure it exerts on the wall of the
groove advances the selector dise and shaft
more rapidly than the motor-driven wheel
14 which is now undergoing retardation,
and the driving coupling hetween the motor
and the shaft is temporvarily broken. The
motor during retardation thus rotates
the wheel 14 idly while the selector disc
is positioned accurately by the -sliding
contact. ’

selected  switch 11. L

As before, the motor
runs at full speed until
the sclected contact
bears against one or
other of , conducting
segments Ga, 6h. At
this point one or other
of the resistances 8a,
8b is introduced into
the circuit, and the
speed of the motor is
reduced just hefore
the circuit is
opened by the contact
engaging the insu-
lating segment 5.

-

O Onmamem

——
i
. -
h

Y

=
= G

~ Fig. 3.—lllustrating the method
\ of stopping , the selector switch and
/5 {uning reactance mechanically' at
the exact point of resonance.
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valves.

ONVERSION conductance can be
considered as having a meaning
very similar to that of the ferm

mutual conductance, but as applied to a
frequency changer. 1t will be remembercd
that mutual conductance was described as
the ratio of a small change in anode current
to a corresponding small change in grid
volts. We saw that the figure representing
mutual conductance could be given in mitli-
amps per volt or in micromhos ; conversion
conductance is normally given in micromhos
only, partly beeause the figure in terms of
anode-current change is generally less than
unity, and partly because it makes the
distinction more clear. .

L.F. Current—R.F. Voltage
Conversion conductance ‘may be defined
briefly as the ratio between a small change
in LEF. anode current for a corresponding
gmall change in signal voltage applied to the

erid of the frequency-changing valve or,

the first detector. Note carefully that the
current is that due to the intermediate
frequency, while the voltage is that asso-
ciated with the signal or input frequency.
It is not an casy matter to measure con-
version conductance, although mutual
conductance. it was shown last month, can
be determined very simply by reference to
the anode current-grid volts characteristic
curve.

To understand fully what is meant by
the term it is mnecessary to study the
behaviour of a frequeney-changer valve.
We may take a pentagrid as an example,
and a simplified eirenit is given in Fig. 1.
The eathode is an emitter of electrons, when
it is heated and thc anode is made positive.
But since the electron stream from the
cathode to the main anode has fo pass

through the two grids’ (acting as control.

grid and anode) of the oscillator portion of

the valve before reaching the grid and anodec.

of the pentode portion of the valve, it is
evident that it must be modified. Actually
the stream can be said to be  modulated
by the oscillations developed in the oscil-

A group of
typical modern

and Charac

latar circuit.
There is, there-
fore, in effect a
virtual  cathode
consisting of the
space charge de-
veloped below the
control grid, as
- shown by shading
in Fig. 1. This
space charge is
varying at the os-
cillator frequency
so that the elec-

tually reaching
the main anode is
at & mixture of
frequencies, one of
which (that with
which we arc pri-
marily concerned
in a frequency
changer) has a
frequency cqual
to the difference
between the sig-
nal and oscillator
. frequencies.
Taking the above general-explanation
it will be seen that the conversion con-
ductance could be described as the mutual

tron stream even-

Valve Constants -
o f teristics
Concluded from the September Issue, This Article Explains the

Meaning of Such Terms as Conversion Conduciance, Anode Dissipation,
A.C. Output and Optimum Load

as well as by the valve constants. Somc-
times the term translation gain is used,
with the same meanng. ’

Anode Dissipation . . -
Turning from frequency-changer to power,
‘output and L.F. valves we have a number
of terms which are frequently misunder-
stood. As first among these we may con-
sider. anode dissipation, bearing in mind
that it has no connection with "A.C'. or
power output. As the name suggests. it
refers to the power dissipated at.the anode
of the valve—D.C. power. In the case of
elass A amplifiers, it is merely the product
of the anode voltage and the anode current,
the resulting figure being in watts. As an
example, if a power valve passes 50 mA
with an anode voltage of 300, the dissipation
is 50 times 300, divided by 1,000 (to con-
vert mA to amps.). The answer is, there-
fore, 15 watts. That this has no con-
nection with the audio-output watts will
be ‘cvident when it is appreciated that the

figure does not take any account of grid -

input voltage or anode-voltage ‘‘ swing.”
What is more, the anode dissipation, cven
with an efficient power triode, fully loaded,
is gcnerally- at lcast four times the A.C. or
audio output. :

- Tu the case of class B and C amplifiers,
or oscillators as used in transmitters, the

conductance of the upper three grids and _anode dissipation is less than the figure

anode of the pentagrid in conjunction with
the virtual cathode which has been men:
tioned. In general, the conversion conduc-
tance of a pentagrid or triode-hexode lies
somewhere  between 250 and 1,000
micromhos, a good average value being in
th(1> region of 350 micromhos, or .35 mA/
-volt.

I 7 HT+

e 1F (Output Ci )
- F(Output Current)
Virtuar. HT+
Cathode
T >
/nput I_
Volts
|—'_-1 1
’ | 1 Oscillator
U Tuning
Signal A 1 t :
Frequencv )
Tuning P
£ % Hr—

Fig. \.—An outline diagram of pentagrid fre-
quency changer which helps to illustrate  the
meaning of conversion conductance—the ratio

of LF. current to signal or R.F. volts.

Conversion ;Gain )

Another term bound up with that just
dealt with is conversion. gain, which is the
ratio of output L.F. voltage to input R.I.
or signal voltage. This term is rarely used,
and its value cannot easily be ascertained,

being governed by general circuit efficiency

obtained in the manner explained above,
sinee the A.F. or R.F. power taken from
the valve is subtracted from the input
power. The difference between the input
power (current times voltage) and - the
actual dissipation is dependent upon the
efficiency of the circuit, and the dissipation
is often less than half the input power.
Obviously, the smaller the fraction, the
higher the efficiency of the circuit.

Permissible Dissipation )

For most_purposes with which readers
are normally concerned it will be sufficient
to consider the dissipation and input power
as being equal, as it is in class A-amplifiers.
In the cage of most large power amplifving
valves, the makers state the maximum per-
missible anode dissipation, and sometimes
show a curve to indicate the appro-
priate anode current at vavious anode-
voltage figures. This is indicated in IMig. 2,
which shows a series of anode voltage-
anode current curves for a representative
type of mains-type triode power valve.
The curves do not necessarily apply exactly
to any particilar valve, but they are
rather similar to those for one very popular
‘valve in this .class—the PX4.

Drawing the Anode Dissipation
Curve : ' o

It will be scen that the curved broken.

line is marked 15 watts, and this is the
“ maximum-dissipation ”” line; if it werc
crossed there would be a danger of causing
the valve to overheat, and of its becoming
soft due to.some of the gases trapped in
the anode being liberated as the anode
became red hot., As an ekxample, we may

take the point marked A on the dotted. -

1
|
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Fig. | —Large prOJectar Iaudspeaker mountcd on a tupod in order
” a very large crowd.

s
to  cover

HIS article scrves as an introduction
to the various types of loudspeakers

and their technical specifications.

Questions relating to how many loud-
speakers must be used to cover a particular
space or hall, and what types to use for
special occasions, together with information
concerning how to estimate the number of
loudspeakers that can be operated from a
particular amplifier, will be discussed in later
articles dealing with installation planning.

The original use of public address
cquipment was for. enabling orators to
address large crowds in-the open air,~and

the earliest and most cffective type of

loudspeakers used for this work were of the
horn type with large moving-coil units,

Projector Speakers

Modern versions of this type are still the
best all-round loudspeakers for = public
address work. Nowadays they are generally
called projector speakers, and modifications

‘of them include what are termed directional

baffle loudspeakers. This type comprises a
large moving-coil unit with a cone assembly,
which is bolted to a very wide flange horn
of a fairly short length; it gives .good
luwhty output, and is very useful for crowd
.work, where several of the speakers may be
mounted on a tripod, or tied to trees, so as
.to render a general distribution of sound
over a wide area.

Large projector loudspeakers are generally
made in sections, so that they may be
easily transported in most types of P.A.
service vans. With very large loudspeakers
the horn may be divided into three scctions,
each of which bolt into the other, while,
of course, the loudspeaker unit itself may
be unscrewed from the thloat of the
loudspeaker.

These loudspeakers will often accept an
input of 10 watts, and convert it into
acoustic energy which will allow the
reproduction to be heard half a mile, and
more, away according to the direction of thr

sound  distribution cnables

-

- QOutdoor P.A.

wind. The frequency
response of one of thes
speakers, using a well-
deslgned unit and a
heavy exponential horn,
will have a range of 200
to 800 cycles.

1t is essential that
when the unit is de-
tached from the speaker
assembly - the opening

by the cap always pro-
vided, and which screws
on to the collar which
normally sctews into the
throat of the speaker.

damage to the moving-
coil and diaphragm,
and prevents the ingress
of dust, and, especially,
metallic filings, which
would be attracted by
the very powerful pez-
manent magnet in, the
unit.

Modern Horn -

- Speaker

Reverting to our considerations of
projector loudspeakers, Fig, 1 illustrates a
modern version of horn loudspeaker, which
is still widely used for public address work
in the open. The particular speaker

Magnel

Assembdly Case of Unsr

Screwed Connection
Between Unir
andg throat

NI \\\\\\\\\\\\\\\\\w

L, /

~ s
Draphragm /
/
7/ .
Throat of Flare

Projector Speaker.

/

\\\\

Speech Cort

-__,qulpment —6

Various Types of Loudspcakels Used for

_in it should be covered

This cap prevents

Work and for Factories

By “SERVICE”

are, of course, fairly heavy, and the

weight of the loudspeaker unit alone is
often as much as 12Ib. and the horn itself
may weigh a quarter of a hundredweight.
The smaller loudspeakers are very wmuch
lighter than ‘this. When it is Tequired

that they should operate on the roof-

of a van or large private car, then the
use of aluminium for the horn will keep the
weight down to the very low figure of, in
some cases, only 10lb. for the total Wewht
of the loudspeaker and its unit. In this type
of speaker the moving-coil unit is not
generally easily detached from the flare
except for servicing.

One important pomt to remember in
conneéction with pro;ectox? or any other type
of horn loudspeakers is that the loudspeaker
unit must never be allowed to operate
without the horn being attached to it.

When properly assembled, the column of .

air in the horn of the speaker acts as a

load, and it is the job of the diaphragr -

to set the column of air in motion. There-is
quite an appreciable air pressure on the
diaphragm, and the -suspension and other
details of the diaphragm will have been
designed to operate with this particular
pressure.

If the dlaphrafrm is made to function
without this load then it will probably be

irreparably damaged, as it will be so free -

Louvres for allowing
tree movement ot
ar behind cone.

{

] o = -

Un/r Casing

o

Figre

\0

/

~— Cone

" -

N
™~ Speech Coil

/

Magne: Assembly

Dl Baffle Speaker

Fig. 2.—Sections of typical ham _speaker units.

illustrated has a horn 7ft. long with a flarc

over 3ft. wide. It operates from a sensitive
moving-coil unit, which conveits 'a com-
paratively small amount of electrical enewv
into a large acous‘mc output.

As can be seen, the’
loudepeaker may be
swivelled horizontally and
also swung in a vertical
plane. Comparing the size . .
of the loudspeaker with the
engineer’ who is adjusting
the tripod on which .the
speaker is mounted, it will *
be seen that this form of . -

the output from the ampli-
fier [to be dirccted well
over thé heads of large
crowds, so that people on
the very fringe of the
assembly can lear the
reprodmtxon from' .the
spealer.

The very: ]zuoc spealx(‘ra

that it will crack or damage itself against

the internal parts of the loudspeaker unit
assembly.
Sections of a tvpm‘ll moving-coil loud-
speaker unit as used with projector loud-
i .

Fig. 3. —A multr-(luectwna speake: employmg a single speaker

unil.

4
)
ki
i

.

o piy

o




38

PRACTICAL WIRELESS

November, 1241

he Decibel N otatio

A Simple Explanation of the Meaning and Use of the

Decibel System of Defining

HERE are various ways of expressing
the gain or awmplitication provided
by an amplificr, and some of them

are apt to prove rather misleading. One
very simple method is in terms of the
voltage step-up given; thus, if the input
voltave were one and the output I, it

ntay be said that a voltage amplification of

100 to 1 was provided.  Another method is
ilat of relating the input power to the
mrtput power, For example, it an output

U b watt (1,000 millivatts) was given when
the applied mput was 1 milliwatt, it could
boosadd that the gain, in terms of power,
was 1,000,

Another method, which is  gradually
¢ .uling into more connnon use—although
progre<s I8 slow  in amatenr  cireles—
cmsists of expressing the amplification, or
ielation between input and output, in
Germs of decibels (or dB).  The unit is
wctually the Bell, but this is rather too big
fur most purposes, so one-tenth of the unit
s+ wenerally employed.  There are many
readders who, at  different  times, have
explained that they found great difficulty
v nnderstanding the decibel notation. 1t
i, nevertheless, very simple to anvone who
has ever used logarithms—and there ave
few who have not made some use of them.
Hois not actually necessary to understand
loust all that is required is the ability to
took up the logs of various numbers in
common logarvithm tables,

Without going into the theory of the
reatter, it can be stated that the power gain

Amolification and Attenuation

would not be any proper power relationship
between the two.  In other words, the
power represented by 1 volt aceross an
hmpedance of 1,000 ohmis is quite diflerent
from 1 volt developed across 20,000 olnns.,
It this s not quite clear the matter can be
fully appreciated by applying Ohn's Law,
from which 1t ay be scen that power is
cgual to the syuare of the voltage divided
by the impediice. We know that power
33 equal to the product of voltage and
current, and we know that current is equal
to voltage divided by resistance ; thus, the
product “of voltage and vunvm 1s equal to
£ R times B, which is B IR,

Ax an example of the above we may
consider an  amplifier giving a  voltage
amplification of 100. This means that the
voltage of the L. . output is 100 times that
of the L. Iuput.  Asswming that the
values of the input and output impedances
are the same. we can find the gain in
decibels from the equation N = 20 log 100.
Nince the logarithm of 100 is 2, the gain in
terms of decibels is 40,

In a similar manuer, and by using exactly
the same formula, we could determine the
deeibel gain by rultiptying the logarithm
of the input and output current ratio by 20.
o practice, this is seldom used for radio
work, but it is of interest to note the method.
Decibel Attenuation

The decibel noration is also widely used
as a measure of the “negative vain > or
attenuation, and in many high-grade
amplifiers, especi-

ally  those  used
tor laboratory and
test purposes, the
volumeoe control
(then usually de-
scribed as an atten=
unator) may be cali-
brated in terms of
decibe]  reduction,
In mostcases a sin-
ele control. in 3-dB
stepr, is all that is
necessary and this
i1s often used.
Another use of the

- e
>
brn 4 -J"
- S N
C
i 3048
Fig. 1.—This outline diagram of a simple amplifier shows the relationship

between power amplification and decibel gain.

of an amplifier in terms of deetbels s ten
ciies the counpon Josarithm of the ratio
of autpnt to snput power. o the example
veferred to above, where the output was
taken s Lwatt and the input as Finillhwatt,

the ratio s 10600 to . Thus, the zain can
be stated ax 10 log 1.0oou, And since the

togarvithm of Loy is 2, the cain is 30 dB.

(See Figo 1)

Converting Voltage to Power

When we are dealing with the ratio
between mput voltage to output voltage

- 20 log %‘, where
“1
“Woix the gain in decibels, Ky is the output
voltage, or voltage developed across the
catput foad, and 11 is the input voltage, or
voltave across the input impedance.  For
this expression to be of any real use.
huwcvv the mput and output inpedances
must be chual, because otherwise there

weuse the expression N =

decibel notation for
attenuation i in
connection  with
transmissionlinesor
corrective  deviees
which may be used
hetween one amplilicr and another, or in
the circuit ol an amplificr.

Frequency Response

The notation i also cmployed widely for
Hlustrating the freguency response of an
amplifier. spenhers transdormer or other
andio device. A curve may be drawn, as
in e 20 to show the  chareeteristic ” of
the deviee, amd to ilistrate the variation
i output over a band of frequencies.  In
one rvespect this method of representation
may be said to " tlatter ” the amplifier or
component,  sinee  the  curve is  wuch
straighter than if it were drawn on the
hasiz of output in watts or volts for a
given input.  On the other hand, however,

the curve is more demonstrative of the.

effect of the output on the ear, whicl is
comparatively insensitive to variations in
volume fevel.  In fact, the average person
is unable to detect differences of anything

Can (a8)

IO R

oo L0200 mooa
Fragee o 1 £f5)

Fig. 2.—Two response curves drawn to different

scales, but both representing the same amplifier,

Note how the curve drawn on a decibel scale s

considerably fatter than that drawn against a

voltage-amplification scule.

less than two decibels. It is of interest to
note in passing that a two-decibel change
at high volume levels s cquivalent to a
much larger power or voltage chaunge than
it 15 at low volumne levels. Thus it will be
appreciated  that the decibel notation is
wore T practical 7 than are other methods.
Zero Power Level

When  using  the  decibel  system of
notation it is customary to have a zcoro
or hasic power level, and for convenience
this is normally taken as 1 milliwatt in
this country, although in America the zero
is taken as ¢ millivatts. By having a
standard basis of this kind it ix a mueh
easicr matler to vefer to the gain, and it
s caxier to make aceurate comparisons, At
the same time, it will be appreciated that
any other standard could be adopted it
desired.
Gain and Qutput

1t should now be, quite clear that there
is o vast difference between gain, expressed
in decibels. and amplitier output.  Obvi-
ously, an amplifier may provide aw output
of 10 watts while having a maximum of ouly,
say, 10 decibels, whilst another amnplitier
may have an output of only 2 watts and
show o decibel gain of, say, 5. Ju the
first case a large luput would be reqnired
to give the maxinium output, whereas in
the seeond a very sinall input would suflice
L0 yive the comparatively large out put,

1t has been shown how  power and
voltage amplification can be *“ translated
into tevms of decibel gain, and it should he
clear that decibel gain can be ** transiated
mto voltage wain by following the reverse
procedure.  Thus, i an  anmplilier wen
kitown to have a gain of 50 decibels and «
naximunm output of 5 watts, it would he
casy enough to determine the input required
to give that output. In the formulw:

>
N = 10 log lﬁ we know that N is equal to
i

S50 and that P, (the output power) iz 5 watts,
or 5,000 milliwatts, We can then determine
the ratio of Py to Py by substituting us
follows: 50 = 10 log x, where x is the
ratio.  Irom this we see that log x = J.
We also know that x is equal to the antilog
ol 3, which is 100,000.  We know, thevefore,
that Py equals 5,000 divided by 160,000,
whiclhi is .05 mitllivatt. If the output
voltage were known, the required input
voltage conld be found in a corresponding
mamier by nsing the formula N = 20 log ]l:
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Hudson Captures U-boat

T is interesting to note that the wircless

operator on the Lockheed Hudson
bomber which attacked and cdptured a
U-boat in the Atlantic, is twenty-one,
and comes from Wimbledon.

ROUND THE WORLD OF WIRELESS

‘Swiss Aerial Regulations

HE State Council of the Canton of
Teneva  recently  made  a deerce
regulating the use of outside acrials in
Switzerland. Under the new decrce all
acrials must conform to one of the approved

Radio Explosions
CCORDING to the Berlin

radio the Russians have
been using. remote radio control
to explode high-explosive charges
in Viipuri. It was stated that
behind the Russian lines shovt-
wave transmitters were being
_used to touch ofl' the charge.

Canadian Short Waves

HE Canadian
Corporation  has recentlys
been working its new 7.5 kW
short-wave station at Vercheres,
Quebec, experimentally. Call
signs and frequencies are CBFW,
6.160 me/s : CBYX, 9.630 me/s:
(CBEY, 11.705 me/s ; and (BYZ,
15.190 mc/s.  The station was
ervected toscrve the French-speak-
ing communitiecs in areas of
Western Canada which ave outside
the service area of the Cor-
poration’s existing network of
medium-wave stations.

Broadcasting

Civilian Technical Corps

HE Radio-Marine Corporation
of America and R.C.A,
Institutes have offered to make
their technical facilitics in twenty
cities of the United States avail-
able to the Civilian Techuical
Corps for cxamination of volun-
teers. The Civilian Technical
Corps, which gives Americans
the opportunity of working on
radio-location for Britain, have
gratefully accepted the offer.

GEC. Appbinfments

HE General Electric Copany

. have appointed Dr. A. H.
Railing and Mrv. Leslie Gamage to be
general managers of the company. Both
have been directors for many years, Dr.
A. H. Railing being chiefly concerned with
the engineering and manufacturing sides
of the company, and Mr. Camage, in
addition to occupying the position of
secretary, bas been director in charge of
the overseas business.

R.S.G.B. Convention

HE many who attended the R.S.G.B.
Convention, which was held at the
I.E.E., displayed much interest, in spite
of the fact that the apparatus shown by
the exhibitors was not for sale. The oppor-
tunity of informal discussions which was
afforded by the members of- the Services
who were present, was appreciated.

- Confiscation of Radio Sets E

T is reported from Stockholm that the
Nazi Commissioner in Norway . has
ordered all radio sets in. Oslo and other
Norwegian areas to be conliscated.
Sixty thousand. sets will be scized. The
bhan does not apply to Quisling’s guard or to
Clermans. ’ .

be heard under bomb wreckage.

'

-
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The Home Secretary, Mr. Herberl Morrison (with headphones)
testing Brighton's casualty locator by which even faint sounds can
The demonstration was given when
he visited Brighton Civil Defence unils vecently. The apparatus.
which was invented at Brighlon, is likely lo be widely used.

models, so far a= public =afcety and the
wsthetic aspeet are concerned. Al blocks
of more than four tiats are to have’n com-
‘munal acrial.

Marconi Memorial Award

. B. HOLLIS, who operates WHIFDR,

of Houston, "T'exas, has been ayarded

the Marconi Memorial award of the American

Veteran Wireless Operators”  Association

for morse proficiency tests, In gualifving

for this award Mr. Hollis attained a speed

of 63 w.p.m., and perfect copy for one minute

_was necessary.  Ilight hundred amateurs
took part.

Cossor’s Red Cross Fund

EMPLOY]')ES of A. C. Cossor, Lid., have

contributed over €£1,000 in pennies {o
the Red Cross Penny-a-Week Fund in the
last twelve months.

The Late H. Grindell-Matthews

T}ili recent death, at the ace of 61,
of H. CGrindell-Matithews calls to
mind a picturesque character in the world
ol invention.  Thig man died alone in his

T

mountain-top home surrounded by electri-
wire and burglar
were

cally-charged barbed
alarms,  Most of his inventions
impracticable. .o
apart {rom his numerous inventions,
Maithews worked on ideas fantastic enongh
te rival the imaginings of H. (. Wells and
: Jules Verne.  They were laughed
at.

One wasa death-ray that would
stop a ’plane in mid-air and put
its cngines out of action : another
was o six-miles-a-second  rocket
{o reach the moon.

Wirelesg  “telephony carly
attracted Mr. Grindell-Matthews,
and in 1911 he succeeded v
establishing  wireless telephonic
communication with an acroplane
one and a half miles away and
travelling at  what was then
considered the remarkable speed
of G0 miles :n hour.

In 1912 he demonstrated »
<ystem of wireloss communieation
hetween  twy  aotor-cars, 1
lacked scientifiz training.

U.S. Counter-propaganda

CCORDING toa recent report.
“the Reconstruetion Finance
Corporation:an American Govern-
ment-controlled or ganisation. has
anthorised a grant of 40.000dollars

IFoundation. operators of short-
wave stations  WRUL  and
WRUW, Bostun. It is suggested
that this indicates Covernment
inlerest in a counter-propagansia
campaign.

Marconi Memorial in U.S.

MEMORIAL to  Marcom

is to be erected in Washing.
ton. U.S.A. 1t is to take the form
of two granite pedestals, the
smaller one in the {ront, which
will be 7ft. high, being surmounted
by a bust of Marconi. 3ft. Sin.
Ligh, This pedestal and bust will
be backed by a wider and talles
pedestal surmounted by a brons
fizure symbolising electricity.

Saving Life at Sea

I.\' addition to portable radio transmitters
cleetrie-light buoys attached to shipe’
Hic-ratts for use at night, and a deviee which
flashes the S OS signal in Morse con-
tinnonshy for 48 hours, and if used only
at night will last a week, are other devicex
veeently introduced for saving life at sca.

Brighton Engineer’s Invention

R. R. C. MOORE, a Brightonlectrical
engineer, has invented a radio dewice

for detecting people buried beneath the
debris of demolished buildings. Tt consists
ol stmple cleetrical amplifving apparate
and a padded londspeaker horn 3t in heighn
The horn when placed in the debris drawe
in cvery sonnd, such as deep hreathing and
shisht taps, At a demonstration recenth
a yolunteer crawled into a small hole et
a large pile of debris, and a whispersed
cuversation wag  clearly  heard hy
press  representative.  The  chairman o
Brighton A.R.P. Committee, Captain 13,
Dutton Briant, states that the deviee will
not be patented, and any local authority

wanting details or a test can apply to the
AP coutroller at Brighton Town Hall.

See illustration on this page.

1o the World Wide Broadeasting -
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A Morse Practice Set

A Simple Unit for the Experimenter

T the present time there appears to

he o need for an inexpensive oscil-

lator capable of being used for a
number ot different methods of working.

The \nnplo apparatus deseribed below can
be used in the tollowing wavs: I9irst, as a
simple signal generator for practising single-
lianded.  Secondly, for group receiving, by
coupling a number of ‘phones to one end.
and a key for the use of the instructor to
the other. Thirdly, as a complete dual
working sendjreceive circuit over any dis-
tance, for practice in procedure. No doubt
other molhod\ of use will occur to the keen
experimenter,

Upon referring to Fig. 1 it will be seen that
the oscillator itself; except {for the fact that
the Key position iz not in the usual place,
is extremely simple, and can be made to
fit into a very small space. The extension
cenirol panels are quite straightforward,
and in the model used by myself were con-
structed  on two  ordinary electric light

e

O"S/de

' \A/\N\N\/V‘E

/00,000

A4
Qutpur
B

|

Fig. 1.—The oscillator circuit.
switch-blocks, measuring Gins. by 6Gins.
The circuit of the extension panels,
which  are  both identical, is given in

Kig. 2

Signal Generator
For use ax a signal vencrator, for practis-
ing solo. one panel only is used, both input

terminals  being connected to terminals
A
£ Phones
ifjm—n———

D ———)/

Pt {
—e

= \2~Way

Swritch

L iy

Fig. 2—FExtension panel circuii.

A and B on the oscillator. One point must
be noted i this method of working, and
that is when used in this manner the switch
should be left out or, i fitted, should not be
connected, otherwise when the key s
operated the phones will be cut out,

In the sccond method of working, i.e.,
group listening, the circuit is the same asin
the case of dual send/receive working, but
in this case the veturn connection should be
a length of wire coupling the kK terminals
in each pancl. A nunmber of 'plhones are
then commected in series to one panel for the
students, and the instructor uses the key
on the other panel.

. Send[Receive Apparatus

The method -of operation as a dual
send/receive apparatus is as follows : The
oxcillator. which cann be placed  cither

“at one end of the cirenit, or in the centre if

more convenient, has one long lead attached
to cach terminal. and then run to where each
panel is set up. From the other input
terminal (1) on the panel a lead is taken 1o
the ncarcst carth point, and a good con-
nection must he made heve., to ensure as
low a resistance as possible.  To make
things clear we will call one pancl Station A

§
and the other Station B, Station A is to
start =ending. therctore  the  awiteh on
panel A is placed in position mavked 1.
Panel B has its switeh in position 2. On
completion of the message, Station A thirows
over its switeh to position 2, when a con-
tinuous note will be heard in both "phones
until B alters its switch to -position 1., thus

cutting his “phones, and putting his key in
cireuit for sending.
A Modification

A further wodification in the case of

dua! scudfreceive working can be made, if
it is desived to hear the signal in the sending
end of the civenit, so that the operator can
hear what he is sending.  In this case, the
switch on each panel should be a simple
on/oftf switch connected across the key. this
switch being closed by the person who for
the time being is receiving.

Po adjust the tone ol the signal. and to
alter its strength, ihe best method is to
reduce the size of the vesistance across the

condenser : this will lower the note, and
merease  the  strength. Reversing  the
Cprocess, L., increasing  the resistance,
Line Line
Pane/ : Panel
A. £9° =0£ g
A B
Oscillator
o .
—
i — —
v ¥
Fig. 3.—Two-way send/receive working con-

neclions.

will raise the note and reduce the strength.
Values between 200,000 ohms and 50,000
ohnis may he tried until the note is pleasing

to the car.—H.L.

National Reglster of Radio Dealers
T' the first meeting of the Registration
Board of the I\cglstel of Radio and -
Television Retailers, Ltd., held at Bir-
mingham recently, F. J. Smith (Leicester)
was clected chairman of the Board, with
BH. Nightingale (Manchester) as vice-chair-
man. The lollowing official statement was
made after the mecting :

“The Board gave caveful consideration
to the requirements which will have to be
el before aretailer will be placed on the
Register,  Eventually, the following defini-
tion was unanimously agreed :

A radio retailer shall mean a person,
firm or company of good financial standing,
having suitable shop or showroom premises
rateel as business premises open to the
public during ordinary local business shop-
ping hours, trading on his, their, or its
own account as a dealer or dealers in radio
and/or television sets or radio-gramo-
phones, who continuously maintains and
displays a reasonable stock of and re-sells
the same to users only, at not less than the
manufacturers’ fixed retail prices and i
prepared within reasonable limits to scervice
the same.”

“The large number of applications re-
ceived to date is considered very satis-
factory. An appeal is made, however, to
other radio dealers to send in their appli-
cations without delay. 'The Register has
the co-operation of the Music and Radio

“Brook site is rect-

NEWS ITEMS

Distributors”  Aszsociation, the National
Association of Radio Retailers, Ltd.. the
Scottish Radio Retailers’ Association, and
the Wireless Retailers’ Assoctation.

“The Board will alsy be pleased to hear

{ businesses which
have heen cloged
downe for the war
period only. that
13, where it is the
mtention to reopen
atfter the warn
Communications
should be addressed
to the secretary,
H. A. Curtis.
Africa Houxe.
Kingsway, Loudon,

w.e2”

Bound Brook
Aerials

HE transmit-
ting aevial
system of the
N.B.CUs two 50-k\W
stations,  WRCA
and WNBIT, occupy
a site of scventy
acres. The Bound
microphone,

angular in shape, with the long dimension

facing in the general direction of Latin
America. This is important, the cngineers

explain, because a considerable number of
acrials are necessary to properly serve the

various rectors within the arc of 100 degrees
between Pernavbuco and Mexico City. The

short dimension of the site aces urope,

Procpective women train announcers ai Euslon la/emg their turn at the

under the divection of M.

Wilkie,

the present announcer.
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A Pick-up Lifting Device _
T is well recognised that the bestsafeguard
for records and pick-ups is a mechanical
lifting device. Not all devices, however,
are satisfactory in not encumbering the
turntable, or in ensuring that the pick-up

Pivot

LU Arm So
Fews

" Small Rubber-Tired

Seop Pin

Wooden
Bearing

Rocken / ’

Bent from one
prece of Stout Brass

Details of an efficieni pick-up lifting device.
is frec to move laterally at any point during
the lifting and replacing. The device T am
at present using is. however. satisfactory

in these respects.  Its construction is
apparent from  the sketch.  The small

rabber-tvred wheel was taken from a toy
motor-car, the axle hole being accurately
drilled to a large size to cnsurc smooth
running. My pick-up has a channel metal
arm which is convenient : other arms would
require a different monnting for the wheel.
The rod from the rocker device which goes
through the bascboard is connected to an
eccentric rod undemmeath, worked by a
knob on the front panel. Other arrange-
ments conld be used. The pick-up in the
raised position swings with the needle-point
about lin. off the record with the longest
thorn needle likely to be nsed, and the total
drop possible is fin. at the point.—\V. R.
StaMr (Sidcup). :

Improved Short-wave Construction

HIN 1 was building my last short-

wave receiver 1 departed from the

usual panel and baseboard comstruction,

and instead evolved the layoub shown in

‘the sketcehi. This bas manv advantages over

the panel and baseboard, and even the
chassis form with the controls in front.

A deep tray was formed of aluminium i
having three sides, as shown. A piece of
stout aluminium was then stretched across
the fop, serving to brace the sides and also
to hold the controls. The method of secur-
ing this was to bend the top of the sides
about half an inch, the cross-piece being
then bolted on.

The purpose of this form of construction
now becomes clear, The terminals of the
variable condensers, coils, valve-holders,
etc., are brought into cloge proximity, so
that very short wiring #8 possible. Finally,
the whole can be very 2asily gnonnted in a
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THAT DODGE OF YOURS! j using larger units and connecting the extri
Every Reader of “ PRACTICAL WIRE-
s LESS’? must have originated somelittle dodge i
which would interest other readers. Why
not pass it on to us 2 We pay £1-10-0 for the i -
best hint submitted, and for every other item §
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guinea, Turn that idea of yours to account by 3
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Ltd.,, Tower House, Southampton Street, ‘! : T
Strand, W.C.2. Put your name and address § \
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sent in must be original. Mark envelopes I tmepenat
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pon cut ir . Bt
L.(_«_u-n.u-n.(»-u).u‘n-n-nd Method of using a push-buttcn unil in connection”
. with a universal meler.
cabinet, or on & subsidiary panel, by merely . ~
running another nut on the controls. 1If Puih'b““‘){t‘s to the ﬂ{’ll'l’UPl(;f;‘C m“}ﬂ;l‘
aluminium is not procurable. the three ma or voits —in paratlcl, e varnanie
sides can be made of wood, with a piece of resistance joincd to the internal hattery
ehonile as a cross-picce. In this case, if must suit the particular meter in use.— .
there is not sufficient room for another nut H. S. STANSFIELD (Aldershot). 1
. \
0n-0tt Switch A Simple Tester
IN my den I was constantly in need of
some sort of testing apparatus. 1 conld
not afford any complicated test apparatus.
50 I devised the tester shown in the accom-
Tuning  panying illustration.
The measurements for the box are as
indieated. The meter was constructed out
of a compass and six tumns of 22 gauge
insulated copper wire wound round it, s
mounted ont the panel by two small brass
brackets soldered to the side of the compuss,
The switch is a Bulgin rotary switeh,
The tester can be used for testing trans-
former, choke and coil windings with the
Coil Ho/der/ 6 Turns ot 22 G Wire ;,7,,,/, Brass gtckefz
/dered to Compyss
A novel layout [or a short-wave set. ’
to be run on the controls to secure the
receiver in a cabinet. bolts and nuts at
each cnd of the cross-piece will suflice.—
Wi, NnnroxXs (Belfast).
Push-button Meter Switching
INDING the continual changing of
o leads, on a universal meter, often a
difliculty, I have made use of an ordinary .
3+3 point on-off push-button unit, to
supply the needs of all readings. with the
pressing of the appropriate button., The
sketeh is self-explanatory, the inside of the
dottch\ line representing the push-hutton
unit. “The top terminalse which ave tor
testing, could, il desived, be substituted by
flex leads permanently anchored inside the .
- s Exterior view of a
Newnes simple - ltester, and
SHORT -WAV oo, "
- A E _neclions.
MANUAL - )
— - Test Progs
o ! e 0.8
6/-, or 6/6 by post from meter. To test the wiring of sets use the
George Neéwnes, Ltd!, Tower House, bulh by switehing to the bulb on the pancl.
Southampton St., London, W.C.2. The battery is ol the tlat type 4.5 volts,—
A GO N Cosr (Tamwarthy,
£
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HE unit described in the present
article is easily made from parts
which most constructors already

have, or can easily obtain, and the cost
is well within the pocket of anyone.

Various Uses

The unit consists of an oscillating H.F.
valve which can be modulated with the
signal from a local L.F. oscillator, or this
latter valve may be switched to provide
amplification for an input signal which may
modulate the H.F. signal. The unit has
many uses and the following are some :
The L.F. valve alone may be used to give
a L. F. signal for testing amplifiers, *phones,
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on one of its grids by the Mullard valve
PMIHL, The first-mentioned valve is
coupled to the H.F. outpur from its ovid
circuit via a .0001 condenser. and reaction
to maintain the oscillationsis from its anode,
via the veaction coil. which is couplad -to
the grid coll inductively. A wave-change
switch short circuits part of the winding
when necessary, as shown in the diagram.
The other grids are fed from the main
H.T. line via resistors, and suitably de-
coupled by
the conden-
sers shown.
The  L.F.
slenal is
introduce d
at the fHrst

Rear view of the oscillator unit, showing the lagout of components.

or the L.F. side of a receiver. This valve
may be switched to act as a pick-up or
microplione amplifier, and the output taken
from the L.F. output and passed on to an
amplifier or ‘phones.

The H.¥F. valve may be usged alone to
provide a H.¥, signal as in wave-meters,
and this will cover both the medium and
long wavebands and even down to the
short on harmonics. Thiz H.F. signal may
then be modulated by the LI, valve acting
cither as a L.F. gscillator or amplifier for
P.U. or *mike” as already mentioned.
Other L.F. sources, such as beat-frequency
oscillators, ete., can also be used to provide
the L.F. signal for modulation purposes.

In this wayv it will be seen that the unit
has many uses and it willgive a fairly strong
signal, therefore it must be appreciated that
when it is used for the purpose it is intended,
namely, n test oscillator. it is essential to
take every precaution to prevent unwanted
raciation.

The unit is especially useful for record

reproduction  on one  or  more  sets
in the same building under authorized

conditions and at present it is being used
for this purpose, and also for warning by
bhoth the L. note and the wmicrophone
later described in the article. The L.F.
note can be ‘“warbled ” by moving the
volume control knob backwards and for-
wards quickly, and in this way will give
a strong ‘Csiren -like note. The batteries
are contained in the same cabinet as the
chassis.

Circuit

The circuit is of a very simple type, and
it. will be seen from the diagram, Fig. 1,
that an F.C.2 Mullard valve is used as

vrid,  and
this varies
the  H.P
current
passing
throueh
the valve.
The L.F.
voatl ove
PAMIEHL 1s
coupled to
the  other
vine parallel
fed [P
S lboratio
transform -
er, and the
input 1o
this is con-
trotlcd by
the volume control shown. The resistor
R4 is for the purpose of preventing too
much of the L.F. oscillation paszing into the
condenser-volume-control network, as if
this was allowed the LiF. oscitlation might
bestopped on very low volume. The volume
control will vary the note somewhat in
ase with different volumes. but  this is
usetul as it gives a certain ranee to the
note. The resistor R4 Limits thix effect.

Valve Coupling

The anode of valve 2 contains the primary
of a 3:1 transformer, and this primary is
used as a [l choke when the valve ig
used as an amplifiecr.  When the valve is
required to provide a L., nole or to modu-
late the H.I'. valve with a note. then iis
anode civeuit is coupled to its grid civeuit
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via the windings of the transformer. When
Leine ured as an amplifier its grid is switched
1o the input sockets and a grid leak intro-
duced; the secondary of the transformer
is then left open circuited.

'The values of the resistors and condenserg
are not critical, but if those in the L.F,
side, or the transformers, are changed in
value the note generated by the I.F
oxcitlator will be altered. This is useful tog
know as it allows one to choose the ngtd
one likes best. Tt will be found, howevapg
that the values given are probably thes
Lest as these weve only decided on after
much experiment.  More will be said éa
this matter later in the article.

Panel and Baseboard

The panel nmay be of wood, eborite,.
ahoninium or sheet-ivon. It an insulated
pavel is used it should be lined with zine
or tn-foil to provide screening.  The
writer used  sheet-ivon as this is very
rigid, which is most Important with H.F.
oscillators to prevent changes in calibration,
These panels may be made very attractive
by spraying (from a vaporising type of
gavden =praver) with aluminium or other

P - .

—r

—

Fig. |.—Theorett

very thin paint. This gives an even. pros
fessionalt finish. o

The panel measures 13in. by 9in. and the
baschboard 12in. by 4in., but any dimensions
pear these will suit. The panel fits in flush
in the cabinet.  The baseboard is made
{roin a picce of wood, as this prevents damp-
iby troubles, and is also casy for mounting
components on. The panel is drilled to take
the various components, as shown, these
ling the various sockets and switches,
the valume control and tuning condenser,
and alzo the L.F. transtormer. No other
parts are aftixed to the panel unless thew:
cannot be fitted clsewhere. The name platesi
auder the various knobs, ete., are engraved
il vuleanite or they can be omitted, if
not wanted. ;
The Coils -

The coils are wound on an ebonite former.
and thisshould be of the size shown in Fig. 2
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the H.F. oscillator, and this is modulated Fig. 2—Coil former and windings. aod of the vibbed variety, Slots are cut as
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_onstructor and Keen
By F. DAY-LEWIS

ated in the drawing ; the actual sizes
1esc slots are not very important, but
size of the former is. The medium-
> section is wound in three slots, there
¢ 20 turns in each, giving a total of
1rns.  Where the last turn comes leave
od length of wire to reach the switch
this wire also commences the first
of the long-wave avinding. This is
hd in the bottom three slots, the number
irns being 160, and when used with the
ium-wave winding this tunes over the
-wave band.

e reaction winding is next wound,
this consists of two 30-turn windings
lots, as shown. The slots are fairly
Iy scparated, onc being near the
ium-wave coil, and one near the long-
: ¢oil, but not so closely coupled to it.
the turns are in the same .direction,
the top of the medium-wave coil goes
he tuning condenser fixed vanes and

of valve; the end of this coil, and

of  L.W.

coil go to wave:change
-h.

The end (at bottom) of L.W. coil

to carth line ; top of reaction coil goes
nrode of VI and bottom to H.T. line.
medium-wave coil is wound with

26

“diagram. -

. wire and the L.W. and reaction coils
30 d.s.c. wire. These are actual
ks, but others slightly different will do.
1 winding, and in any doubt of the
size of slots (due to errors in making)
m a few extra turns. as these can easily
moved later to cover the exact wave-
k.  The reaction winding is quite
uate to give strong reaction, and its
ber of turns is not eritical.
e former is mounted on its end. the
racction being at the bottom, and a-
piece of cardboard or cbonite {s
d: across the top and a screw or holt
v this, pressing the coil to the base-
dy B

smbling and Wiring

is is perhaps the most important part
e construction of this unit, and upon
ceuracy will depend the good working
e whole: outfit. )

e layout of the components is simple

1} €} S - () M} - { ) A ) SO { 1 S {) M <GP (S 1. < ¢ (-0 -G~ ) D ) O (- - ()-4750r5
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and should present no trouble. ' The back of
panel view is sliown in Fig. 3, and the various
positions of the parts is shown in detail.
The coil is mounted near the back of the
bhaseboard to prevent absorption of its
field by the metal pancl. The first valve,
FC2, is placed as near to the coil as con-
venient, and its top comes close to the tun-
ing.' condenser.
aremounted at right angles,and if these have
metal cases or earthing terniinals these

Dpr 58 Qs

e e o
&

should be carthed. The transformers

<hould be of the small type, if possible.

Wiring Details

The wiring should be done with very
thick wire, and sleeving may be used to
insulate it. Any wires on the H.F. side
should be kept away as much as possible
from one another, and {rom earthed

The L., iransformers -

The panel of the oscillator unit ‘showing the various conlrols.

D A} SO -} N ) S M | O ) A (1S (D )-GO} - - | - |G (1 48

objects ;‘>this refers to wires carrying H.F.

‘currents. The panel sockets are of the
insulated bushed type. The condensers are
all tubular H.T. type, and the resistors of
~the Jwatt midget type. ’

The wires are taken by thé shortest
possible path, and the panel Is earthed
but should not be used as a common earth
return. All the switches except the. wave-
change one are of the toggle tvpe. A push-
pull switch is used. for wave-changing, but
any other good self-cleaning type will do.
It should make a good contact which will
not fail with time. = : ’

~

The tuning condenser may be of any

convenient tvpe, and should be provided

|
with a large dial, preferably marked in

degrees; the volume coutrol should also
have a marked dial’”
arc baseboard mounting type,- and - both
the valves are metallised. Flex leads

are brought out to the two batteries, as

shown in the first: illustration on thig
page.

To be concluded. -

15

:

'

Fig, 3.—Wiring diagram.

¥

’

The valveholders - -

»

L] 11 (- ) - [} S| D () D) | - ) - ) - ) T { ) () L3 { -G (4> .o (|-}

o]

¢ rd

’

4

B {1 -GS D G- - (}-GRED-{  E{)- -C }<SRTP- .acmmt| EA- <TI0 ) ST} W) 1 TR} PRI ) o )4 s s
.. ' 0
’

K

3

i

7

.

'

-} TR ) (1 RO (1 ST | DN 1T UM ) G-} SN { i <D () AT (| ED~) ST () TS () i {

%,

po

. 1 () 0 ) () - { | S )-SUD- () WD~ 1-TPD |} )G} -

- - - -



A

PRACTICAL WIRELESS

1941

November,

N

The Octode Frequency Changer

A Brief Explanation of lts Functions

ANY amateurs find the multi-elec-
trode Irequency changer difficult
to undevstand, and it 1s felt that

there is a ueed for a simplified and yet
concise desceription of its action.

The superhet principle, in which we mix
iwo oscillations and rectify their sum to
produce another oscillation at their differ-
erce [requency, is casily understood when

current would swing between the limits PQ.

If. however, a signal of 3 volts peak is
applied with the oscillator delivering an
output of 4.5 volts peals, the anode current
pulses will depend on the combined eflects
ol oscillator and signal-erid voltages.

Now as these oscillations differ in
frequency, they will alternately produce

similar and opposite effects on the anode
current, assisting and

\/ "

opposing cach other

at the difference in
[requency.

When the oscillator
and signal grids both
" swing  positive  the

| HT+

anode current will have
valuc A, and when they
both swing negative
the anode current will
have value B.

Nio
N

000000
9

When these gridsare
acting in opposition to
cach other the current
can only swing between
the limits C and D,
because  when  the
oscillator guid swings
positive and the signal

A7- oridnegative,the anode

¥

Fig. 1.—Circutl of octode frequency changer.

using the detector type frequency changer,
but with the electronic type mixer the opera-
tion appears very complex until explained
by the application of valve characteristics.

Frig. 1 shows the usual octode cireuit mth
the oscillator grid tuned to the desired
oscillator frequency by the coil L1 and the
condenser ClL, the oscillation being main-
tained by feedback through C2 and the
reaction coil L2.

The voltage on (11 will rise and fall at
the oscillator frequency and will determine
the density ol theelectron stream whieh ean
pass through the oscillator section. These
electrons then come under the influence of
the positive sercen G3.which attracts them
towards the pentode scction of the valve
where they ave retarded by the negative
bias on (4, forming a “clond? ' between
(13 and G4, which is referred to as the
virtual cathode.

This ecloud of clectrons will vary in
Jdensity with the voltage and frequency of
the oscillator grid, and at the same time
will act as a cathode for the remainder of
the valve, which can be considered as a
pentode amphho of the incoming signal
to which the circuit L and C is tuned

I. F. Current

Hence, it can be scen that the ¢urrent in
the L. circuit depends on the voltage
d[)])]l(‘(l to both the signal and oscﬂlatm
otids, and thc combined cffeets of these two
oscillations can best be undexstood by
reference to ]<‘i0' 2.

The steady erid bhias on the signal gvid
is assumed 1o be 3 volts negative, whilst
that on the oscillator grid is 4.5 volts
negative. and it is seen that with no signal
and an oscillator output of +.5 volts peak,
the anode current will rise and fall hbetween
the limits XY at oscillator {requency.
Conversely, with no local oscillation and a
gignal input of 3 wvolts peak the anode

current will be value C;
and when the signal
erid  swings positive
and the oscillator grid

This intermediate frequency signal, to
which the anode circuit is tuned, will he
amplified and passed on to the LI stages
for Turther amplification.

Function of Screens

Considerable advantages attend the use
of this valve as a frequency changer,
the most important being the fact that the
sereen (03 prevents interaction between the
signal and oscillator circuits. "This, besides
allo“mo the signal to affect the frequency
of the oscillator. would, in the absence of
3. permit the aerial to radiate the local
oscitlation and causc interference in other
nearby receivers.

(+5, the sccond screen. also prevents
interaction between the LY. and signal and
oscillator circuits. and in conjunction with
the suppressor grid (6  increases the
impedance of the valve, and both these
eflects  contribute  considerably  towards
increasing the selectivity of the LI anode
circuit.

Lnfmtmntelv there 1is. always some
disadvantage, and although it s unim-
portant at the normal broadcast frequencies,
on the short waves there is still some
residual coupling between the signal and
oscillator circnits which tends 1to affect
the stability and frequency of the
oscillator.

The effect reduecd

is sometimes by

neeative, the anode connecting a small condenser between the
current will be valne D, signal and  oscillator grids. A better
” ANDD
NODE CURRENT m A

o 2 = T < T T =
- // 1N s Oserrietor ang ‘ A

bs \ S Signat Frecuenss (

r s 1 Curcents ) /.

3t Oscrtiaror]
Frequency

fntermegiate

‘
|
|
I3 \
i . \
i
|

SICHNAL OR MODULATOR CRID VOLTS

Fig.

From this it can be seen that the pulses
ol anode current will rise and fall at the
difference frequency, thus giving rise to an
< intermediate {requency’’ component of
anode cuvrent,

2.—Graphical representation of

aclion of octode frequency changer.

method is to use the octode as a mixet
with a separate valve as oscillator.

This is the method used in the triodo
hexode. but this is outside the scope of the
present article.
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Thls Concluding Atticle of the Series Explams Moré About the Power-supply System of A.C.

_ Receivers, .and Deals With the Question of Power Supply in Universal Mains Sets

AST month the general-design of-the
H.T. and L.T. supply unit for A.C.
receivers was described in relation to

valve rectifiers, so now we may consider
the question as.it applies when using metal
rectifiers.” First, however, there are one or
.two points to_clear up regarding the use of
a thermal-delay’ sw 1tch1n9, arrangement.
This type of switch is_very dcbuablo {or
inclusion in the H.T. lead from the rectifier
when it has a directly-heated filament, or
when it is of the metal type, and when the
receiver output valve has an indirectly-
heated cathode.

H.T. Switching

It has previously been shown in this
serics that in a case such as that just
referred to, there would bhe a very high H.T.
voltage developed across the Vavious
smoothing and by-pass condensers in the
interval between switching on the mains
supply and the time that the recciver
valves commenced to pass their normal
H.T. current ; this period of time may be
anything up to 40 seconds. 'The trouble
can be overcome most easily by arranging
that the output from the rectifier shall not

be applied to the condensers until the valve”

cathodes have reached their normal operat-
ing temperature. A manual switch could be
used for this purpose, but it is far better
to use some form of automatic arrangement,
sich as that illustrated in Fig. 1.

The thermal-delay switch consists essen-
tially of a bi-metal strip which carries
one contact. Around the strip are a few
turns of resistance wire; a current is
passed through this w ire, and the heat
developed causes the bi- metal strip to bend

By FRANK PRESTON

but it ig better to allaw.rather too much
than too little to ensure that the valve

cathodes really have attained their w or king
“temperature.

Use of a Metal Recttﬁer

!

The simplest form ol metal-rectifier
HT-/-— ey -~
706 Rect.
HT+
70 Swritch
T
N
A
HT— .
Valve Heaters ‘_<

Fig. ]——Connectwns for a thelmal—delay H.T.

switch. The heating resistance may be fed from

the valve-heater winding of the transformer, as

shoivn, or from the recttﬁer-heatcr winding, when
tlus is p»omdcd

circuit is shown in Iig. 2, where it will be
seen that half-wave rectification is em-
ploved. This suffers from precisely the
same disadvantages as does half-wave
rectification using a valve, the chief of these
being that smoothmg is less easily carried

ont than when full-wave rectification is
The most important advantage

cmployed.
4} Fis
/ such as

rectifier,

17, which has

go that its contact touches a second fixed
contact. By so designing the strip and the
amount of insulating wire wound round it
that the contacts close in the same time as
that taken for the valve cathodes to heat
up we can obtain precisely the result re-
quired. In practice, the connections to the
resistance-wire heater are taken to an
L.T. winding on the mains- transformer,
while the two H.T. contacts are in the
positive cireuit from thc IC‘CtlﬁLI as shown
in Fig. 1.

Thermal-delay Sw1tches

There are a few different types of T.D.
gwitch, one of which is mounted in a bake-
lite case i another talkes the general out-
ward form of ra three-clecetrode valve.
Models are available for operation from
4. or 6-volt supplies, and one is chosen which
will operate from the valve-heater winding
or, sometimes, in the- ¢ of a valve
rectifier. from the rectifier filament winding.
When the switch is of the type fitted in a
balelite container there is ;_gonemllv an
adjusting screw so that the time vequired
for the contacts to close for a given heater
voltage can he varied over a- small ranue,
In most cases 30 seconds is a suitable time,

N

smoothed output of 225

volts, 100 mA.
AC ¢

that may be found in this systemn arises when
a particular reetificr is suitable for
casily obtainable transformer, and when
the resultant output is just correct for the
receiver being designed. There is, of course,

“the further advantage of simplicity and the

need for few condensers. To compensate
for the voltage drop across the rectifier. the
transformer must supply a higher voltage

Fig. 3. — A wvoliage-
doubler rectifier circuit
using a metal rectifier

such as the Westing-
house  Type H.T.16,
which  gi®es an un-

smoothed output of

2. — Connections
for a half-wave metal
,thc
Westinghouse type H.T.

an un-

att

Voltage-doubler Connections

Fig. 3 shows the connections required
W l)en using a metal rectifier in a voltage-
doubler cireuit, similar to that described
when dealing with the supply of H.T. for
battery receivers. In this case, it is assumed }
that a Type H.T.16 metal 1ect1ﬁer is uged ¥ i
this gives an unsmoothed output of 330 |
volts at 60 mA. when supplied by a trans-
former having an H.T. secondary rated
at 240 volts, 300 mA. In‘this case it will
be seen that the transformer voltage is
less than the output, voltage (because ‘of
the voltage-doubling), but that a higher
current_is required to produce the total
output power in watts.

The voltage-doubler circuit can be coh-
sidered in most respects as having the same
advantages as full-wave rectification of
any other form. Additional large-capacity
fixed condensers are required to complete
the voltage-doubler circuit, as “has pre-
viously Leen explained in this scries of [
articles. It is not necessary to detail the ;
components, since the same principles
apply as with the valve-rectifier circuits
explained last month. It will be seen that
the voltage-doubler condensers arc in
series across the D.C. supply, and thercfore
that they may bave a lower working voltage
than the smoothing condenser. The system
of including fuses is also comparable with
that referred to last month.

| .
Alternative QOutputs

> It should be explained that the maximum
output voltage figures are those given by
the rectifiers referred to before smoothing,
and therefore that the actual H.T. voltage '
obtained will be lower than the higher figure
¢given. This explains why, in both Fig. 1
and Iig. 2, a range of voltage output is
indicated. Only two rectifiers have been
referred to, but there is a fairly wide range

of Westinghouse metal rectifiers suitable
for H.T. supply: consequently, it is
possible to obtain one suitable for most
needs.  Additionally,” of course, the H.T.
output can be varied by using different - &
mains transformers, as long as the voltage

is not greater than that specified in

the makers’ instructions as suitable for the
maximurm output. An indication of the
“regulation ”  provided can be gained
from the fact that the voltage at half-
current foad from the H.T.16 is 515, and
from the H.T.17 350 volts. These compare ¢

with full-load voltage figures of 330 and
5 respectively.

225

330 wolts, 60 mA.

than that which is required as D C. output.
In the example shown in Fig. 2, the output
is taken as being in the region of 225 volts
(before smoothing) at 100 mA, whilst the

required output from the transformer is

250 volts at 150 mA. These figures arc
those given by the m&]\ms for the Type
H.T.17.

. ac

AL D.C. Power Supply

The power-supply system for A.C./D.C.
receivers is, as might he expected, a com-
promise. A rectifier is' required for use as’
such when an A.C. supply is connected, hut
this acts simply as a scries resistor whcn
the receiver is fed from D.C. The heater’



46

 PRACTICAL WIRELESS

circuits are wired in serics and are fed
directly trom A.C. or D.C. according to
the nature of the supply. We may consider
the L.T. arrangements first, and reference
should be made to Fig. 4, which shows the
H.T. and L.T. supply portions of a typical
kind of superhet receiver. First the mains
supply is ‘taken threugh a pair of low-
resistance H. K. chokes, which act as stoppers
to any H.¥. which may be superimposed
on the D.C. supply. Across the * receiver ”’
end of these is a .01 mfd. fixed condenser
rated at not less than 300 volts working (to
give a fair margin of safety) which also
acts as a " suppressor ’ of mains-borne
interference in conjunction with the chokes.

Anode [oaa

but if used must be of a type specially made
for this purpose.

L.T. Voltage Control

It may be explained here that the
barretter is a special forin of resistance lawmp
which has the property of varying in

resistance according to the voltage applicd

across it. Because of this, it maintains the
cutrent constant over a range of voltages.

The reader may be surprised to obscrve
that the heaters are not wired in ** cireunit
sequence,” the wiring going first to the
rectifier. then to the wvariable-mu pentode
used as 1.I%. amplifier, to the output tetrode,
the frequency-changer and finally to the

(o)
20 250

B

Fuse and
Priot Lamp

R
o= S
mid.

Barretter

ACorOC

Fig. 4.—This skeleton circuit shows the arrangement of the heater wiring atd rectifier connections

in a typical superhet receiver of the AC{DC type.

The tapped fesistor in the anode crcuit of the

rectifier is not always necessary, and the combined break-circuit fuse and pilot lamp is an optional
— fitting.

From the positive supply side (when
using D.C. mains) the circuit is through a
barretter or dropping resistor, and then
through each of the valve heaters back to
the negative side of the supply. In the
circuit shown a 6.5 volt lamp, of special
tyvpe and designed to carry the same current
as the valve heaters. is included in serieg
to act as a fuse and also as a pilot lamp or
scale-illuminating lamp. This is optional

double-diode triode. The-object in planning
the “route” is to reduce to the greatest
possible extent the voltage existing between
the heaters aud cathodes of all the valves.
It this voltage were very high there may
be a danger of insulation breakdown
between the two electrodes.

The cathode of the rectifieris at full mains
positive potential, if we ignore the voltage
drop across the valve, and in the eircuit

November, 1941

taken as an example it is assumed that the
L.l valve takes a maximum bias voltage™
of, sayy, 20. It will be remembered that
when using cathode bias the cathode is
raised to a positive potential in relation
to the grid, and in relation to the earth line.

In order to decide on the choice of the
barretter it is livst necessary to add together
the voltages of all the heaters in series—
and they must, of course, all be vated at the
same current—and to subtract this from
the mains voltage. The first three heaters,
cach drop 6.3 volts, the fourth 26, the pilot
lamp 6.5 and the rectifier 26. Adding Eh(‘sc‘
if we

together we get 77.5 volts, and
assume amains voltage of 230 we see that

the barretter has to drop 152.5 volts.
Since the wains voltage may vary between,
say: 200 and 250 volts. the barretter must
cover the range of 122.5 to 172.5 volts.
Assuning that all the valves are rated at
3 amp.. we could casily find from valve-
makers’ catalogues that the Osram type
302, to take one example, would suit our
requirements, since it has a range of 112 to
195 volts at .3 amp.

Valve-heater Current

If the valves had .2 amp. or .18 amp.
heaters a different type of barretter would
be required.  Alternatively, use could be
made of a tapped resistor of suitable value
for dropping the “ surplus ™ voltage. That -

Is far less convenient, however, and does
not provide the same safeguard against

mistakes in making mains connections, as
does the barretter. A barretter is always
de-irable In a receiver of the type under
discussjon, and is not costly, while having
a long life.  Most barretiers, it should be
explained in passing. have a serew cap bage
of the tyvpe often found on high-wattage

“eleetrie lampb and described as an L.S.

fitting. B .

1t will be seen in Fig. 4 that a tapped
resistor is shown in series with the mains
lead to the anode of the rectifying valve,
Normally, this is not required, but it may
be necessary In somwe instances if the
maximum anode voltage of the output
valve is less than the rectifier supplies at
tull mains voltage. The value ot the resis-
tor is found by dividing the voltage to be
dropped by the total H.T. current in amps.

ITEMS OF INTEREST

Records for Teaching Marine En-
gineers
IX training men for engine rooms in
United States ships, recordings are now
being made at sea of the characteristic
sounds in internal combustion engines.
cffects of faulty valves, ete. These record-
ings can then be brought” back 1o the
classrooms on land, amplified to corve-
sponding loudness, and played for the
budding engincers, enabling them to hear
actual sounds of engines running normally
and  engines  in difliculties—while  the
instructors point out the significant sounds
that the trained cngineer steains his car or.

Radio Sets as Weapons of War
“ RADIO receivers, which look so innocent,

are no mere luxuries—they
one of the most merciless weapons of
modermn  warfare,”” said J. S Knowlson,
pwwdont addressing the Radio Manu-
facturers’ AS}O(’]“}H)]] at Chicago reeently.
“The statistics of owr own country
reveal the terrific importance of radio in
the dissemination of news and the forming
of public opinion. “The 50,000,000 sets in
operation show the tremendous hold that

Tadio has.”

are

A patient at the Royal No;[hem Hospital undersoing short-wave trealment o

Y

an injured hand.
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The “Fluxite Quins” at Work

( FLUx'TE
S’NPLI/[ES A‘L_

I\ SOLDERING®

RADIO AND TELEVISION

EQUIPMENT S'!'ILL AVAILABLE

°

‘ # ?2¥
% E \:‘

© Thonds @ ] speaker round about ’ere
That keeps saying things mighty queer.

I've just fixed that sef .

With FLUXITE, and yet—
There it goes, once again! Can gou hear ?
See that FLUXITE is always
by-you—in the house—garage—
workshop — wherever - speedy
.soldering is needed. Used for 30

years in government works and

TRANSFORMERS
SPECIAL OFFER
Madeﬁ by Standard Telephones. Beauti-
ful joh, weight 12 Ib,, 5} in. by 4] in,,

350-0-350 v., 126 m.a. Four tappings
giving 4 v. 2 m.a., 4 v. 8 amps., 3 v. 3

amps., and 20 v. 1 amp. Brand new
and unused. 25/- each, carriage
forwas

Ex-Television manufacturer. Heavy
duty mains fransformers. Input 240 v.
A.C. One tapping at 5,000 v. max.
26 amps., and one for supplying
filament of Mullard HBR 2 (6.3 v. at
.65 amps.). Shrouded in metal box,
10/6_each, carriage forward.

"but stocks
are falling!

by leading engineers and manu-~
facturers. Of lronmongers—in
tins, 4d., 8d., 1/4 and 2/8.

Ask to see the' FLUXITE

SMALL-SPACE SOLDERING

SET—compact but substantial

—complete with full instruc-
tions, 7/6.

T T T T T T e Ty

:' TO CYCLISTS!  Your wheels |
{ will NOT keep round and true, 1
I unless the spokes are tied with !
: fine wire at the crossings AND '
I SOLDERED. This makes a much |
L stronger wheel. It’s simple—with |
; FLUXITE—but IMPORTANT ;

The FLUXITE GUN is always
ready to put Fluxite on .the
soldering job instantly. A little
pressure places the right quan- | |
tity on the right spot and one

* kK
TELEVISION
EQUIPMENT

Power Pack and Amplifier Chassis. Includes
heavy mains transformer 350-0-350, 120 m.a.
with 4 tappings. High voltage transformer for
supplying C. I, tube. jous condensers, in-
cluding 16 x 14 mfd. volt working, 1-16
mfd. JnO volt \\01l~.m'_g, )O x 30 x 2 mfd.- B.I.
electrolytics, ete., et¢.  Pentode output traus-
former : chokes:  resistors trimmers; hias
electrolyties: miea and tnbular con(lensors:
shorf-wave coils, ete.. ete. New gnd unused as
reeeived from the acfual nunuifacturer’s ware-
house. 67/6, plus 2/6 for packing.

Time Base Chassis. For 8-in. cathode ray tube.
Size 17 in. x 14} in. X 2 in,, containing, approxi-
mafely thirteen fixed resist oTs. ranging from
15,000 ohuis to T megoh. five \<111'1I)le resistors.
2,000 to 20.000 ohms, approximately, 14 various
tubular and electrolytic condensers, also sundry
focus and seanving coils ainl chokes. Price 30/~
cach.  (Complete cireuit and service manual
available. prive 6d. cach.)  Carriage forward.
pux 2/6 for packing,

N

Al<o a limited munber of Vision Units to fit
on ahove I'ine Bases. Complete units consisting
ol 3 Mullard T.CLE.4 and one Mazda DI valves,

also abott 25 resistances and 30 condensers of

varions values.  Inelides also varions chokes,
rejector. urid and band-pass coils and a W6
Westeetor.  Cowpletely  wired an(l screened.
Ax reecived from manufacturer.  Valves alone
are worth 13/- each.  To clear few remaining
5576, plus 2/6 pac l\mﬂ, carriage forward. (Com-
plete eireuit and service mannal 6d. cach.)

- X 38 in.

‘COSSOR
TELEVISION

Cossor Television Receivers, can he adapted for -
many scicutific requirements.  Impossible to
obtain through orvdinary channels.  Complete
instrument includes time basc and sound chassis
(television sound waveband only), H.'U. trans-
former for tube supply, transformer for heater
aml valves, S-in. energised speaker, 13 valves,
7 variable resistances for volume, contrast,
banks of m)n(lr'nsem re~1~‘r.m(es, -

(rinmning, ete.,
Fin.x10i.x3in.

cte. On heavy metal chassis 17

All completely wired ready )Im use.  With
C.R. inbe cleetrostatic deflection and  focus
type, No 19 i,

3244, overall length approx.
diameter of tube, approx. (;! in.in Deantiful
wi alnut table cabinet, measuring .umm\ 12 iu.
X 21ine x 16X in. Price £17, plus 2/6 for packing,
w:urriar:e forward,
Similar instrument but with C.R. tube, type
No. 3221, overall length 20 in. with 7} in, dia-
weter in walnut pedestal cabinet. 15 in. x 20 in.
Price £18/5/-. vhlus 246, packing,
carriage forward. N

CHASSIS

Beautifully finished, highiy  polished. new
cadmium-platet Chassis. Not the ordinary
type, but superbly made, 16J in. x 131 in. x 4 in.
Drilled for 6 valves, 1ran\f0nnol cle., 4/~ each.
Also heavy gauge metal chassis, linisted battle-
ship grey, 12 in. x 5} in. X 3, in., 1/3 eacl.
Also 9 fn. x 10 In, . 143 exach, and 150n. x
in, x 24 in, 1/6 cach, A dritled foy valves ere.

"AMPLIFIERS
lmn vilve,

five-watt, 220-250 v, A.C. shock-
proof, heavy wange chassis, {wo triodes giving
5 walt undistorted output for gram-and mike.
10-in. encruised speaker. Absolutely complete,
brand vew. £6/6/-. R
Three-valve, S-watl, 220-250 v, A C. Gramo-
phone Anmplitiers. Made for R.AF. to Govern-
went  specification.  Slightly nsed. Pentode
ot put. three-pogition tone control, super P.M.
Speaker in wmahogany eabinet, £8/5/-,

charging lasts for ages. Price
: 116, or filled 2/6,

Write for Frce Book one the art
6f ““soft” soldering and ask’
for leaflet on CASE-HARDEN-

SPEAKERS

Special horn type projection
factories, AR and
“out-door LA, Super G-in. P.ML anit aluminiom
horn 42 in. Jong with flare 32 in, diameter.
hapedanece 20 ohug. Few only to clear, £7/18/6,

Ex-Goverument.
Speakers. tdeal for

CATHODE RAY TUBES

SPECIAL OFFER

A number ot Magnetic Type Cathode

Ray Tubes are available from stock.
Unobtainable from ordinary sources,
they have many electrical and scientific
applications. As examples, we quote
the following, ail subject to being
unsoid. Approximately 8-in. diameter,
£4 ; 10-in., £5; 12-in., £6. Cannot
be repeated All tubes must be cotlected
by purchaser. No responsibility
accepted for carriage.

ING STEEL, and TEMPERING
TOOLS with FLUXITE.

FLUXITE LTD. (Dept. W.P.),
BERMONDSEY ST., S.E.I.

FLUXITE|

SIMPLIFIES ALL SOLDERING

BUY NOW—CANNOT REPLACE!

N.B.—Unless items are. marked :arrlage forward or collection by purchaser, sufficient

postage must be included with all orders,

‘London readers are mvnted to inspect our stocks.

See also our classiffied advertcsement on page iii. ~

LONDON CENTRAL RADIO STORES

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

(GERRARD 2969)

S

e



PRACTICAL WIRELESS

| asmm
S”CIUD 5=

Group Working .
HILST there are fresh avenues to
explore when onc is interested in

radio, the problem which is arising amongst’

our correspondents is which one to take.
Many are barred to the beginners, or those
who have yet to-complete their installa-
tion, because of lack of suitable apparvatus
and cquipment. By this we also mean
testing gear, thervefore their cxperimental
work has to. be of & more simple, though
not necessarily less interesting, nature.

One of our readers of many yvears’ stand-
ing has been thinking over this long evening
problem, and has been good cnough to let
us have his suggestion.  He thinks that
many interesting and instructive hours
could be spent on matters relating to coils,
and, bearing in mind the present shortage
of such components, he suggests that no
time like the present could be better for
enthusiasts to start constructing various
types-and sizes of medium, dual-range and
SAV. coils, provided we published sufficient
constructional and theoretical details to
form the basis of such work. We are of the
opinion that the proposition is very sound,
and in our next issue it is hoped that the
desired article will be included. :

There must be many members who have
compiled some useful data on such matters,
and we snggest that they continue the good
work during this winter, Zu¢ instecad of
keeping all the information to themselves,
they pass it along to Headquarters, so
that through this page all members may
sharc in the e\pmwnco% and knowledge
they have gained. This brings us to the
title at the top of this column, Group
Working. \We have had so many examples
already “of what can be lost by working by
oncself, that we wish to encowrage members
in the various districts to get together
more and, even il it is not feasible to carry
out experimental work together, at least
discuss the rvesults of individual {ests
compare notes and swap experiences, hints
ancd tips, cte.. so that the maximum
interest and work is obtained. The subject

matier suggested. namely, coils, is ideal
for such .an’ arrangement, as members

could each undertalke to take a certain line
of research before the next meeting, and il
carcful notes are made, such 1weetings
should Lie highly instructive and appre-
ciated by all taking part. Well, as usual.
we want vour views and suggeslions, so
fill in one of the long evenings by writing
us a letter.

What Do You Say ?

."X}E have reccived a lJong and very
interesting letter  {from  Member

6,960, who 1is putting in some excellent
work with the Air Foree Cadets. We are
sunable to print all of his letter, i ®here
“g one part which we feel all members
should have a chauce of reading, and that
1S ﬂn.s

“1 should like to make one very big

suggestion, that is to change the name of -

the club, I expect 1 shall be shouted
down, but still there is no harm in asking,

COILS, CHOKES AND TRANSFORMERS, AND
HOW TO MAKE THEM.

¢ Edited by F. . CAMM.

5. or §16 by post from- Geo, Newnes, Lid.. Tower
House, Southampion Street, Strand, London, 1W.C.2.

these: The

is there ?
present name is far too long, it is rather a
big mouthful yvou will agree and also a bit

My rcasons arc

ol a tongue-twister. I think that a tille
like R.A.C. (Radio Amateurs’ Club) or
something on similar lines would be better ;
still, T am only one out of thousands of
B.L.D.L.C. members.

‘Lastlv, T should like to correspond
with a member about my own age (16 years)
who is interested in S.W. radio and gencral
wircless work, here or overseas.

““Has any rcader got November and
December, 1940, issues of PracticaL
WIRELESS, please, that 1 can buy 77

This member’s Q. R.A. is 67, Lichfield
Road, Bloxwich, Walsall, Staffs.

Station Details

A NEW Member, 6,993, of Monmouth,

sends ug some details he has received
from the (.J.C. concerning their Jatest
station W(GEKO, so here they ave :

“The (LE.C. of Schenectady state that
the new 100,000-watt WO EO is scheduded
to go into operation late in August. The
remarkable increase in the station’s effective
power is due to the use of special directional
antennas designed by De. E. 10 WL
Alexaunderson. Also their transmitter
KGET in San Francisco has been re-styled
and incorporating like WGEA two of the
newly designed vacuum tiubes.

“The transmitter is now located at
Belmont, California. Studio is situated in
San Francisco's Fairmont Hotel, occupying
3,000 feet of floor space.”

Complete Logging
I print this letter from Member 6,845,
of Littlecroft, Hawley Road. Little-
hampton, Sussex, because it sho\\ s that
another member ig carryving out the method
we have go often advised, namely, making

~

November, 1941

one’s log complete in all essentiat details,
You can see for yourselves what we mean,
by reading his letter:

‘ Besides having taken up Morse seti-
ously, I have recently begun to keep a daily
log of reception conditions from all the five
continents, noting down details of wind,
clouds, age of moon and times of its rise and
set. This gives me a fair indication ol the
best times and couditions under which
countries that I may wish to receive may
be logged., The only continent which 1
fail to receive regulaily is Australasia. But
considering that the RX used is only an
o-v-pentode with an B-W “inverted L7
antennze. 20[t. high aud 49ft. long in all,
this is not surprising. I would like to get
in touch with anvone about my own age
(16}) interested in S.W. listening.”

A Good Installation

N EMBER 6,950, of Wolverhampton, in
_ his first letler to us, gives a good

account of his deun, so we hope that in his

next letter he will be able to tell us of some

of the results he obtains with his R.X’s

“Here is a short description of my rig.
Tor my den 1 have taken over the spare
bedroom, this being ideal as it is dry and
near to my aerials.

“The rig contains 3 R.X's and a 24-watt
class B amplifier, which Tuse for 1epr0ducing
eramophone recordsand home broadcasting.
One R.X.is a triode version of “P.W.” Long
Range Single Valre, which, when coupled
to myv amplifier, gives me all the volumec
I want.

“The other two R.X"s are short-wavers,
one being a Premier 2-valve de luxe kit
using an S.G. det., transformer coupled to
a pentode output.

“ The remaining R.X. iz a standard
baseboard 2-valver, being a triode detector
R.C. coupled to triode power as output.
All power for the S.W. sets is taken from
batteries, but high tension for my amplifier
is taken {rom an elimimator. My acrial
system 1s a 50ft. inverted L acrial 40fi.
high. T also have a Tft. copper tube
507, high.

“Is it

still possible to obtain the
B.1.D.L.C. membership badge 27
(Hon. Sec.: Yes, club badges

available at Ts. each.)

are still

At the Central Ordnance Depol in S.E. England implements of war are assembled,

repaired and overhauled. Nothing is wasled,

and our illustration shows women

salvaging all the useful parts from damaged radio equipment.



A Novel System Especially
Suitable for Midget Receivers

I ‘HI. present trend in the design of
radio receivers is toward so-called
“{able model” and ““ midget sets.”

Ilecirical vesearch is in advance of this

trend and, it may be said generally, sub-

stantially the only factor inhibiting the
achievement of the ultimate in compactness
is the necessity of providing a readily

readable {uning indicator. i

The object of this article is to describe =

some embodiments of an indicator which is
more compact than the usual indicator,
yet employs the same spacing and size of
indicia.

This is achieved by dividing each main
waveband into a number of discrete sub-
hands, each of which is allotted to a given
range of movement of the tuning shaft,
and by providing a separate cursor for each
scgmental scale and moving each cursor
into indicating relation with its particular
acale only when the receiver is being tuned
through that particular scale of wavelengths.

Separate Scales

For example, if the medium waveband
is represented normally by a scale 6ins.
long, the 6in. scale may be replaced by
three discrete 2in. scales each provided
with a sceparate cursor. . :

Referring to Fig. 1, the cabinet 1 is
provided with an opening 2, in the rounded
upper front edge, containing a transparent
or translucent scale-bearing window 3.
Three parallcl seales 4, 5 and 6, are provided,
each one covering 60 degrees of rotation
of the tuning condenser 9 and the indicia
on the scales are arranged in sequence. A
hollow drum segment 8, shown in Fig. 2, is
mounted on the control shaft 7 and behind
the window 3.

A coloured band of paper, 10, is fixed to
the cylindrical surface of the drum and
extends over 180 degrees. The drum jtself
extends 240 degrees about its shaft, and
the 60 degrees end segment 11 of its surface
will thus be blank. Cursor lines for the
separate scales 4, 5 and 6 comprise the
horizoutal edges 14, 15 and 16 of the
coloured paper, and may be formed by
cutting the single sheet 10 in the stepped
formation shown in Fig. 2. Alternatively,
as shown in Fig. 3, the cursor lines may
comprise the horizontal transverse edges
of the separate ribbons 14a, 15a, 16a. A
dial lamp 17 may be provided.

When the knob 7a on the end of the
tuning shaft 7 is turned to bring the blank
section 11 in register with the scale section
14, the horizontal cursor line 14 will appear

7&
, ﬂ
i 45
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f 4 .
3 g 6, . 3 \3@5»
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Fig. 5.—Cursors mounted
the control “shaft.

4 ]
I
i
bl
i
Fig. V.—A corner 3lnhl‘v&“{!n:
of a cabinet, show- |
ing the new tuning 9 :
indicator. Fig.2. 1
—(Right) Ahollow !
i

drum segment.

at the bottom of that scale. Movement of
the knob 7a in a clockwise direction to
alter the tuning of the condenser 9 will
cause this cursor line 14 to move upwards
on its scale, the other cursor lines (15 and
16) being concealed the while beneath the
lower edge of the window 3. Continued
movement of the knob 7a, shaft 7, con-
denser 9@ and drum 8 will cause the cursor
line 14 to entirely sweep the scale and to
disappear from view behind the top edge

1448

> /JJ/-'— (3 v\B/
Fig. 3.—(Left) Alter-

naiive indicating drum.

Fig. 4—(Above)

Another method  of

arranging the segmen~
tal scales.

of the window, at which instant the cursor
line 15 appears at the bottom of its scale 5.
Similarly, when the line 15 has completed
its movement over its scale, the. third
cursor line 16 appears at the bottom of
the third scale 6 and travels upwards
thereover upon continued rotation of the
knob 7a. . .

For Multiband Sets ‘

Referring to Fig. 4, when this arrange-
ment is applied to two-band or to multi-
band sets, the drum 8 and the scale surface
3 may be made wide -enough to accommo-
date a plurality of groups, A and B re-

spectively, of segmental scales, in which case’

the usual “provision may be made for

Figs. 6 and 7.—Plain dials with concentric

segments.

y 8
[

e o 0
selectively illuminating these separate

“band scales.”” Instead of using a drum
“the cursors may be moanted directly on
the control shaft 7, as;shown in Fig. 5. =
An embodiment of the idea which - }
utilises a plane dial with concentric scale -
segments A; Ap is shown in Figs. 6-7. |

The cursors comprise annular strips 14, 15, : ;
suitably disposed on a disc 20. that is . 5
secured to the control spindle 7. - :

Upon rotation of the control knob 7a
the transverse edges l4c and 15¢ of the
strips 14, 15, sweep the scales Ay Ag-in
sequence in the manner already described
with reference to Figs. 1-5. )

In order that the whole dial surface can’
be utilised for imparting information, the
scales A; Ag may be dupliceted at By B,
and additional cursors 14d and 15d provided o~
respectively for scales By and Be. The A - o
group of scales, for example, may indicate
the tuning in kilocycles, while the B group .
indicates in wavelengths. o

This system was developed in the
laboratories of the Radio Corporation of
America. ‘ -
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The Ministry of Supply announced 4
recently that Mr. Carleton L. Dyer had k
been appointed Director of Tank Materials
and Construction. Mr. Dyer was for many
years managing director of the Philco Radic
and Television Corporation (G.B.), Ltd.

It was announced recently by Messrs
- Wright and Weaire, Ltd., that B. H. Fox.

and R. W. Merrick have been appointed tc .
the board of directors. Both have been in
the service of the company for.imany years.
Mr. Fox will be- works director and Mr.
Merrick, sales director. L -
. Mr. B. Milburne Wright, whose suddex
death was announced recently, was one ol
Bush Radio’s best-known representatives, - ®
and had been with the company since its )
inception. '

Mr. Arthur Chamberlain, whose death was
recently announced by the G.E.C., joined
the board in 1918, having been associated
with the firm of Chambezlain and Hookham,
Ltd., Birmingham, which was absorbed by
the G.E.C. at_that time. - =
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Comment, Chat and Criticism

Music as a Language

How it Can Be Better Understood and Appreciated
By Our Music Critic.c MAURICE REEVE

T is a regrettably, often-heard comment,
after ““classical,” or so-called ‘“ high-
~ brow,” music has bcen listened to,
that it is *‘ bevond ” the person who heard
it. “T'm afraid it leaves me cold”; “ It
doesn’t seem to contain anything that one
can get hold of ”’; ““ There doesn’t seem to
be any tune in it,” are the types of remavk
made by the ‘‘ unmusical > when fovced to
listen to good music. ‘

Let us examine some of the reasons for
this unfortunate state of affairs—a state
which is the cause of many of our cmpty or
half-empty concert halls—and see if we
can do something to stimulate at least a
desire to put the matter right. For that is
really all that is really wrong ; a mistaken
attitude, and a wrong approach to the
music. These good people either look for
something that is not there, and never was
intended to be there, or they completely
miss what is there. Or both. Just as we

don’t expect to find a cathedval when we-

look at a block of flats, or to hear a farce

playved when we go to a tragedy at the.

theatre, so must we not expect to find a
number of ingredients in a musical work
which can only be found in works belonging
to a totally different genve. ‘¢ Get to know
vour man ’’ is a text which is as applicable
in music as in anything else.

Four Important Points

I should say that there are four main
reasons why the major works of music
seem so formidable and indigestible to so
many people. And for the purposes of this
short essay T will define them broadly as
follows =

1. Their length.

2. The ¢ thickness” and complexity
of their texture.

3. The ecmployment of
rather than ‘‘ melodics.”

4. Their psychology, or character.

113

themes

© Let us briefly deal with each in turn.

1. The first two of the four points just
mentioned unguestionably form the great
barrier to the appreciation and under-
standing of classical music by thousands of
people who are sufficiently cultured and
gensitive to patronise many of the other
I don’t think there is a symphony
that takes less than half an hour to
perform, or, Mozart and Haydn excepted,
a work of chamber music or a concerto.
This, it must be admitted, is “ quite a
mouthful,” if the listener knows little or
nothing of the language of music, or of the
principles on which a work of this kind is
built up (part of the same thing). We
wouldn’t expect them to listen for anything
from 30 to 45 minutes to a diatribe in
French or German if they hadn’t learnecd
go much as to say ““yes, please,” or * no,
thank you " in those languages, even if we,
understanding them, knew that the said
diatribe was mavvellously- romantic, thitl-
ling, exciting, or what not.

Form and Construction

= This brings us to the vitally imporiant
question of form and construction. If we
can get to know how the work is going 1o

unfold, then we shall follow that unfolding
with absorbed intevest. With practice in
the art of listening we shall grow to
anticipate each feature as it is due fo
appear, at the same time as we shall experi-
ence the thrill of pleasure when a composer
of genius varies the form or introduces
new elements. At the same time we shall
grow to retain a memory of them as they
pass, thus being able to link them all up
into their connected whole for retrospective
contemplation. .

2. A composer with any pretensions to
greatness takes an especial delight in weav-
ing long chains of sounds—chords and
themes, sometiines so small as to be mere
figures going round and round and in and
out ; sometimes a meve embroidery for
the main themes, and at others just for
their otvn sakes, but all of it giving delight
to those who appreciate ‘‘harmony,”
“ counterpoint,” ‘‘fugue,” and the other
things which go to make up the texture of
a work of large proportions.

Resolutions which are ** postponed > for
so long that we forget whether thev have
actnally passed us by. * Voices” running
in the closest co-operation with each other,
or rivalling one another in importance and
fighting a sort of war for supremacy; all
these things and many more-—each one a
study in itself—go to make the thrill and
excitement which he who wnderstands the
langnage of music finds in a Bach organ
toceata and fugue, or a Beethoven first
movement, All of which is missed
completely when all you look for in a piece
of music is ““ something to cotton on to ”—
a simple, catchy melody with a tum-tum
accompaniment.,

Melody and Theme

3. This is rather a vexed question, but
I don’t think it plays an unimportant
part in determining the attitude of many
people towards ““ classical ”” musie.

The differcnce between a melody and a
theme might be defined by saying that the
former is complete whereas the latter is
not. A first-class theme, such as all the
great symphonists usc as their * subjects
(see  Beethoven’s fifth, Tschaikowsky’s
fitth, Dvorak’s New World, and hosts of
others), invariably begins with magnificent
determination and paces down with swag-
gering stride.  But just as we expect the

Cffull stop’’ and imagine we shall say

“ By jove, that’s a wonderful melody,”
so does it fade away or tail off, leaving no
impression behindof its having any definite
ending. It hasn’t. What rcally happens
is that it merges off into those features T
pointed out in the previous paragraph:
embroidery, harmonic passages, counter-
point, ete., according to what the form and
the character of the work dictate.

For those who cannot or do not want to
treat the work as a whole, this is bound
to leave a fecling behind of considerable
dissatisfaction. A “melody” is the
complete opposite, and it is not surprising
that we find the most famous melodies in
short works, and most notably in songs,
where they are governed by the verse to
which they are sct. Schubert, the king of
song writers, uses a type of thewme in his

“symphonies much more akin in character

to a melody than, say, Beethoven or
Brahms do, because, T have no doubt, he
wag more lyrical and less symphonic in
character and temperament.

A symphonic sloww movement, and
frequently a fAnale. is built up on melodies
rather than themes, because they are much
more lyrical in character than the first
movements which are, by the way. the
movements from which symphonies veally
derive the whole of their being. A study
of the slow movements of the symphonies
just mentioned will show this vevy clearly.

Highbrow Music

4. ““ Highbrow > music is rendered  diffi-
cult of comprchension by reason of its
having been created with a set purpose in
mind. The psyehology of music is hard to
appreciate until one ean get to grips with
its various components. Even when the
listener is as familiarly versed in tones as
he may be with words, he still has to cling
on to every note as it is played. He must,
in fact, be a most tenacious listener if the
profundities of Brahms or the contra-
puntal manceuvrings of Bach are to be
relished to their fullest extent.

In short, serious music must be listencd
to seriously—vou cannot lean back as
with salon music and just wait for the
catchy tunes and rhythms to come aloug.
A symphony takes anything from onc to
two years to complete, an intensity of
labour and mental concentration that {ew
probably realise.

With the help of some study with somcone
who can sympathetically nurse the de-
velopment. of one’s understanding of these
various components, the language of
music is within the  recach of thousands
who, to-day, hardly consider themselv(s
capable of ever being able to appreciate
the difference between A and B.

Sound Pictures

How this marvellous language—the only
true and universal tongue ever likely to be
imvented on this planet—can, in the hands
of a master tone poet, be made to express
all the depths of human feeling as com-
pletely as Shakespeare or Scott did in
English or Hugo and Balzac in French,
must {form the subject of another article.
Also, how it is used in the fashioning ol
“sound pictures,”’ of which men like
Debussy and Ravel were such masters. Tt is
very simple to strike a clump of notes at
the bottom of the piano and call it a clap
of thunder or a train smash, to glissando
down the black keys and say it represcnts
a gush of water, or to play a large number
of notes in the top register, very rapidly,
and claim it to be a representation of
rain-drops. Those are imitations. not sound
pictures,

As a tone poet, a musician creates an
impression of, say, ‘‘the aftermoon of a
faun”’ or “ clouds ” (Debussy), ** the foun-

. tains of Rome ** (Respighi), or * Tintagel

(Bax) every bit as vivid and life-like as
painter or poet could. The great difference
is that, being something akin to abstract,
we must, with music, first of all be- told
what the picture is supposcd to represent.
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- ELIMINATING HUM IN
THE RADIOGRAM

HE average home-built radiogram has
a disappointingly high htm level,
whether built as a complete radiogram in
the first place, or whether built by uniting
a pick-up and gramophone motor with an
existing chassis. i
1t should not be overlooked that where
mains hum is exactly the same on gramo-
phone and radio, it will appear that the
mains hum is worse on the gramophone,
due to the soft passages met with on
gramophone records, which, dropping down
to a volume level approaching that of the
“hum, naturally tend to accentuate the
presence of the latter. Where the smooth-
ing arrangements are such that the hum
level, while being the same on radio and
gramophone, is objectionable, the usual
steps must be talen to increase the efficiency
of the smoothing arrangement, a subject
which has already received so much
attention in these columns that it would be
redundant to include it here. On the other
hand, when a noticeable increase in hum is
apparent when switching to gramophone,
very simple steps can be taken to overcome
the trouble. In the first place, it is impos-
sible to over-emphasise the necessity of
earthing the pick-up arm, and for screening
the pick-up leads and properly earthing such
screening. Most pick-ups are provided with
an earth terminal, but unfortunately in
several makes this earth terminal is not in
proper metallic connection with the whole
arm. This state of affairs arises in those
designs where the tone.arm is in two
pieces, earthing of one piece relying entirely
on contact through some swivel or rocker
which, while mechanically sound, is
clectrically indifferent. The remedy is, of
course, to earth the odd pieces together, so
that the earth terminal provided is in
- metallic contact with the whole structure.
There are usually a number of screws in
various parts of a pick-up terminal, and
it is not difficult to link them together with
flexible wire. Many metal pick-up arms are
finished in black or brown *‘lacquer,” and
care should be taken to see that earthing is
accomplished to pure metal, the lacquer
having been carefully scraped away for the
purpose.

Screening

For screening pick-up leads almost any
screen wire is suitable, provided that it is
reasonably dense, but it is necessary to
take more care in earthing the screening
than would be imagined necessary. In the
absence of a metal band going right round
the screen tubing, it is suggested.that one
inch of the screening be unplaited and
twisted together, .and the earthing wire
affixed by soldering.

The very position of the gramophone
motor and pick-up causes the leads to these
two components to be more or less parallel,
and for this reason it is desirable, and is, in
fact, general commercial practice to screen
the mains leading to the gramophone motor
for abeut two. feet of their length, starting,
of course, close up to the motor. The
electric motor frame will certainly have an
earthing terminal on it, which should be
duly carthed, and if the motor board is
metal this should also be earthed.

It is not satisfactory to take a single
wire connected in turn at the points above
mentioned, and finishing at the earth
terminal, themost efficient and convenient
arrangement being one wire earthing the
motor and motor board, and a separate
wire earthing the tone arm and pick-up
leads. Reversal of the pick-up leads should
be tried, as in certain types of pick-up, one
{l)articular way round willtend to induce less

um.
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COMMUNICATIONS DEPEND....
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ON SMALL
PARTS....

N countless instances quite
intricate pieces of apparatus

are wholly dependant on the
proved reputation and reliability

Aﬁ C%,L‘ILC@ of their component parts.
C"’“‘ﬁ‘C«S All products from the House

of Bulgin are pre-eminent for

BULGIN
FOR
SWITCHES ship, and every article bearing

our Trade Mark has to pass

superior design and workman- -

THEE best Rc?gdio and sm(;:”
lectrical Switches in the : :

world,  Every one is the finest- exacting and exhaustive tests
of its class,.and the best for any
job. Snap-action, low and
constant contact resistance, reli-
able performance for tens of
thousands of aperations ; all
these are permanent charac-
teristics.

during the course of  its
production,

That is why every manu-
facturer of important standing

incorporates Bulgin components.

REGISTERED « TRADE » MARK

A. F. BULCIN & CO., LTD. BY-PASS RD, BARKING, ESSEX

TEL. RIPPLEWAY 3474 (4 lines). .
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RAF, ‘Yov

[F you are keen on radio, the R.A.F. needs

your services for Radiolocation and other
vital radio work.

This is a wonderful opportinity for vou to
get Into a highly specialized job and gain
cexperience which can be of tremendous value o
vou after the war,

If vou are not liable for military service,
tliere are excellent opportunities for vou to earn
good money in your spare-time as a Rarddio
Service Engineer.

Never before has there been such a demand
for trained radio men.

Even if you know nothing about radio, we can
train vou, You can study at bhome in vour
spare  timie and  become a  qualified  Radio
Engincer.

Now, more than ever before, the outstanding
‘merit of our method of tuition is being proved.
Remember, we specialise in Radio, and our
Courses ave praised and approved by leading
Radio Authorities.

Waste no time, but post coupon now for {ree
details of our Modern Home-S$t udy Cowrses in
Radio, Radiolocation and Radio 1\1111\(\11_\&1105.

T. & C. RADIO COLLEGE
29, Market Place, READING.

‘-——Hnm@—n———-———n——-—-———-—-.

(post in nnsealed envelope, 1d. stamp) l

Please send me free details of your Home-Study
Radio Courses. l
| NAME e I
I ADDRESS ..o L |
! P&l ooocosconansanonossacoeanaacn coaeananaanancasansaan !

—— ELECTRADIX —=
TEST ROOM METERS, ETC,

NEW Weston Mod. 1. Accuracy { of 1% D.C.. portable,

8 ranges m.a. and amps, £25. New ditto voitmeter,

3 ranges to 750 volts, £22, New ditto Micro-Ammeter

Mod. 440. 2 ranges, 1 to 200, £15.

NIEW Weston A.C. Dynamometer,

Weston Mod. 301. 21in,
A.C.. 0- m.a., rectifier

Mod. 370, 2 ranges.

£36.
NEW
panel.

mevger £10
Commercial
0-1 m.a.. flush, 2%in. m.c., 55/
Ditto, 5 m.a.. 45/-. M.I. for
AC, /D.C. surface 1 amp. oy 3 amps.
or 5 amps. or 10 amps. Limited
number, new,
VO R K S SWI’[(‘IIB() ARD,
18ft. x 8ft. complete for A.C. Power
and D.C. lighting. Secn now at our Battersea works.
Test Panel, 8 ranges, A.C..D.C. volts and amps, four 6},
meters. etc., £12.
MOTOR  GENS.. A.C.D.C. 5h.p. Crypto. 230 A.C. to
. 100'160 v.. 20 a. D.C.. £42. D.C./D.C., 220 v,, Hobart to
16 volts., b0 amps., £1U/10,- J. H. Holmes, 230 v. to 8
volts 250 amps.. £2810-
MICRO MOTORS, A, c 8/6.
200 v. & amp., 21/-. D&h(lﬂl()b 6v.x600v., 25"
SIGN AL GUEATRL. Keys, Buzzers, Phones, and FPield Wire,
Relays Morse Recorders, Valves, Photo cells Petrol,
Llectric sets. ete., as prev. adverts. Crystal Seis, ¢ 9.
Rrass inspection lamps, with flex and plug. 5 6. 10
grgn. Lucas Rotax Switchhoxes, 8-way and reversing.

NEW
L I“Sl)l\

1]0\*éamp D.C.. 156.

Please add postage for all mall orders and send slvinped
envlope for replies to enquiries.

Our new offices adjoin our Works at Battersea. Queens
Rd. Sta., or No. 137 bus route. 2d. fare from Sloanc
Square or Clapham.

PLEASE NOTE NEW ADDRESS

ELECTRADIX RADIOS

19, BROUGHTON STREET
Queenstown Rd., London, S.W.8
e (Telephow Macaulay 2159, ) m—————

RELAYS

Ask for Leaflet SPN/PRW.

LONDEX

LIMITED - 8
ANERLEY WORKS, 207 Anerley Rd.,
London, 8.E.20. “Phone : SYDenham §238/9.

RELAY ML.

‘see that the B.L.D.L.C.
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correspondents,

A Reader’s Activities

IR, —Although T am serving in the
R.AT., 1 still find time t6 keep in
touch with my radio ¢lubs. I am glad to
and R.S.GB., of
which I am a member, arve still keeping the
“Ham Fraternity ” going strong. [ should
like to correspond with any other short-
wave enthusiast. Here arve a few details on
my activities during the past six months.
1 have added a new RX and presclector
to my gear. The RX beinga hive-valve set,
the valves being 6Q7, 616, 6K7G. 6VeQ
and 5Y3G.  The preselector is a 6J7G
regenerative. In addition,. during leave
periods I have built™a vibrator delivering
110 volt, 50 cycles, 70 watts A.C., with a
G-volt input. 1 am now going to construct
a D.C. model for working my l)nttmy four-
valve set. I also have a pick-up fitted on
to an old Columbia motor gramophone. 1
have not had time for a lot of DXNing
since the war, but before that time [
received 70 countries. 1 have a four-pin
plug in the A.C. main RX for supplving
power for the preselector. Also  this
plug is used for battery supply for emer-
¢gency use. In addition, I have a four-valve
RX built from eirenits published in PracTr-
caL WirsLEsSs.—G. C. A, Zupv, 6, Norfolk

Park Cottages, Maidenhead, Berls

Good Listening

SIR,#Af’cer a long pertod of forced
abstemiousness I have at last managed

to sit on a receiver and do a few listening

hours. The following were heard on 7 mce/s,
all C.W.,  between 00.01-06,00 B.S.T.
recently

WI, 2, 3,4, 5.8, 9: NYIAC: CM2MG ;
PYU‘\' KS\ TLOCMODLL:  K4HHV
PY2rK.

I am hoping to get a few real DXers

T am a wircless
but am hopine to

if conditions hold out O.K.
operator in the R.AT,

get. remustered to radio mech.——1. H.
Proarer (Leicester),

Crystal Reception : Reversed

Valves

IR,—T was glad to see . Ryan’s re-

marks in the October issue about

crystal  reception. as I am  particulavly

interested in this subject.  Incidentally,

the tirst " Ham > [ heavd was on a erystal
et It wasa G, oon 40 m. about 20 miles
distant. [ recommend P. Ryan to unse a
layee skeleton coil, such as deseribed in
Pracrican WIRELESS a while ago.

Regarding J. Lockhead’s query about
- Reversed Valves,” it is possible to obtain
veaction with some of these civeuits, which
should help him. The pentode one will
oscillate with .normal coil and condenser
and only 4 volts H.T.!

I think it would be helpful if readers
sent in details of any new transmissions
they heard, particularly for listeners
whose time is limited. What has happencd
to the English broadcasts {from Brazzaville
(25 mJ) and ZOY (49 m.) at 19.45 and
19.15 respectively ?

I trust B.L.D.L.C. member 6.416 has
not made a mistake when he puts WOGUIL
and WI9GUY in his log-book.—I", Raver
(Longdon).

O, Soussl
pen to LUiscussion
The Bditor does mot necessarily agree with the opinions expressed by his

All letters must be accompanied by the mame and address
of the sender (not necessarily for publication).

"P.W.” One-valver
1R,—Herce is a short desceiption of my
den, which is in the comer of my
bedroom at the front of the house. 'This
means L have to uge an indoor antenna,
but I hope to erect an outdoor one later on.
The set T am using at present is the
“PW. simple one-valver, with a _power
valve as a sccond stage. Thig is the most
efticient set I have yet buill, and it is
fed with an A.C. H.T. unit.
At present 1 am making a battery-
operated anmplifier.—Puinir Bocais (Myth-
olmroyd).

'Admiral” A.C/D.C.
All-dry Receiver

IR,—With reference to the query of
Mr. Lewis J. Martin, of Walton-on-
Thames, in your August issue, I would
suggest. that the following information
may help him. As the sct is an Amervican
A.C./D.C. All-dry, I deduce that it is highly
probable that the circuit employs 1.4v.
filament valves, which ave wired in series.
Now when used on A.C./D.C. mains, the
rectifier valve brought into play is probably
a 2526, octal, which requires 25 volts on
the filament. The line cord drops the re-
guired voltage for this valve’s filaments only
for reasons given further, but there should
be either a tap off this line cord, or else a
subsidiary series resistor inside the sct that
taps off about 110 volts on to the plates
(tied together) of this rectifier (25Z69).
Now the D.C. output of this rectifier
serves two purposes, by way of one
rectifier cathode element supplying .7
voltages for the filaments of the 1.4 voit.
valves via a series voltage-dropping ve-
sistor between this cathode and the fila-
ments, The other cathode output element
supplies through a further series resistor
the H.T. voltages proper {or the set. There-
fore. 1T suggest that when the set is used
on 110 volt D.C. ship’s mains, that there
be a check made to ensuarc that somewhere
a series resistor drops the appropriate
voltage to the filament of the 2526 recti-
fier; also the usual potential on the rectifier
plates (tied together) is 110 volts in Ameri-
can cirenits. The D.C. voltage feeds from
the terminals of both cathodes are dropped
the requisite amount by measuring across
the 1.4 volt filaments of the set valves.
Algo across the H.T. potential terminals of

~these valves.

Hoping these suggestions may help
Mr. Martin.—R. Sgerrox (Leytonstone).

A New Vest-pocket Book

WIRES AND
WIRE GAUGES

By F. J. Camm

3/6

or 3/9 by post from George

Newnes, Ltd., Tower House,

Southampton Stree. Strand,
. fondon, W.C 2.
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AUTHORITATIVE
ENGINEERING
TRAINING
25 FIRST PLACES and Hun-.
dreds of Passes were gained by
T.1.G.B. students at recent exam-
inations for A.M.Inst.C.E.,

A.M.I.Mech.E., Grad. LE.E.,
A.F.R.Ae.S., C. & G., etc.

Write to-day for ¢ The Engineer’s Guide to
Success,” containing world’s widest choice
of home-study engineering courses—Wire-
less, Television, Electrical, Mechanicaly
Aeronautical, -Automobile, Building,

Civil, Chemical, Gas, etc.,, and which
alone gives the Regulations governing
admission to the Recognised Engineer-
Mention branch, post
The

ing Iastitutions.
or qualification that interests you.

T.I.G.B. Guarantees
training until Success-
ful for the one fee.

The

Technological Institute
of Great Britain,

211, Temple Bar

House, London, E.C.4.
«Founded 1917, 20,000 Successes.)

JOINING UP?

These books will helo to prepare you for
specialised radio jobs in all branches of the
Services.

RADIO ENGINEER’S
VEST-POCKET BOOK

By F. J. CAMM. Contains in easily consultable
form nearly every fact, figure, and formulae
which service engineers, students, circuit
designers, radio-operators, transmitters, .con-
structors and manufacturers require.

3/6 net (By post 3/9)

RADIO TRAINING MANUAL
FOR THE SERVICES AND THE
TRADE

Edited by F. J. CAMM. Deals with Radio as a
career (including Radio in the Forces, Production
Servicing, Laboratory, etc.), an Outline of
Prospects, Electrical Units Explained, Radio
Formulae Simplified, Principles of Receiver
Design, 2 Guide to Servicing, etc.

6 net (By post 6/6)

MASTERING MORSE

For all who need an expert knowledge of the
Morse code. This handbook, written with
special regard for service requirements by an
acknowledged expert, will enable even the
beginner rapidly to become proficient in sending
and receiving messages in Morse.

1/- net (By post 1/2)

PRACTICAL WIRELESS
SERVICE MANUAL

By F.J. CAMM. 5th Edition. Chapters on Choice
and- Types of lastruments, Fault. Tracing
Without Instruments, Measuring Resistance,
Trimming and Aligning Receivers, Testing
Valves, Distortion, Interference, etc.

8/6 net (By post 91-)

_Of all Booksellers, or by post from /GEORGE NEWNES,
LTD. (Book Dept.), Tower House, Seuthampton Street,
London, W.C.2. ‘

NES—Famous for Technical Books:

3

. NEW -
G.E.C. MICROPHONE

HE General Electric Co., Ltd., have
~ recently introduced a new micro-
phone designed for message-broadcast
centres, announcing systems, cte. It is an
instriment of the moving-coil type mounted

' PRACTICAL - WIRELESS

\

The new G.E.C. moving-coil microphone in a
sloping cabinet,

in a hardwood desk pattern cabinet
measuring 63in. high, 53in. wide and with
a bhase depth of 4%in., and is fitted with a
double-pole key and an internal terminal
strip for connection purposes.

Since the microphone coil is of low
impedance (15 ohms) a relatively long
transmission line may be used between the
control and amplifier without deleterious
effect on the frequency response and with a
minimum of noise pick-up. The sensitivity
is 65 decibels below 1 volt R.M.S. at 1,000
cycles. |

Tt is to be noted that where announcing
systems require remote switching for
control of the amplifier, or the remote selec-
tion of speech lines, a switchbox of similar
design and appearance to the standard
BCS. 2282 model can be supplied to order.
This embodies additional control keys and
signalling lamps according to individual
requirements.

1 Boblens

Problem No. 425

J1LSOXN Dbought an eliminator for supplying
H.T. to his 8.G.3 receiver, but found that
it was not provided with an 5.G. screen tappin.
What method should be adopted for supplying
the screen? 'Three books will be awarded for
the first three correct solutious opened. Entries
must be addressed to The Editor. PRACTICAL
WIRELESS. George Newnes, Ltd., Tower House,
Spouthampton Street, Strand, London, W.C.2
lnvelopes must be marked Problem No. 425
in the top left-hand corner, and be posted to
reach this office not later than the flrst post
on Monday, Octoher 13th, 1941.

[y
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Solution to Problem No. 424 |

Gooand GUBL tevminals of the L.V, trausformer should
be counnccted o the grid termiunals of the push-pult
valves,  Two 250,000 ohis resistances should be
obtained. one being connected to the G terminal
and the other to the G.B. terminal, The free ends of
the lwo resistances should then be joined together
and connected to G.13.— Jead.

The following three readers successfully solved
Problem No. 423 and books have accordinzly heen
furwarded to them : J. R, Brown, 2, Windror Teriace,
Windsor Bridge,” Salford, Lancs; K. Cook, 159, The
Harebreaks, Watford, Herts; L. A. C. Rlark, 334,
Lever Edze Lane, Bolton, Lanes. -

BOOKS . TOOLS'

B

H

CATHODE-RAY OSCILLOGRAPHS

By J. H. Reyner, B.Sc., A.C.G.T,, ete. A guide {o the
practical application of cathode-ray tubes ‘to the
examination of oscillations or wave-forms and Lo
numerous other porposes. It is a most valuable hook
for everyone who uses or wishes to understand the
cathode-ray oscillograph. 8s. 6d. net.

FLECTRICAL TIMES says: “Akuong desiring a
clear understanding of the cathode-ray oseillograph . . -
cannot do better than purchase thig noderately-priced
book."” .

SHORT-WAVE RADIO

Also by Reyner. A comprehensive, practical survey
of modern developments in the use of short, ultra-short
aud micro-waves. It provides a great deal of valuable
data concerning the practical methods of their use in
radio and television transmission. 108. 6d. net.

INSTITUTE  OF ENGINEERS, STUDENTY
QUARTERLY JOURNAT says: ‘“One of the finest
short-waee treatises available.”

THE SUPERHETERODYNE
RECEIVEF:

By Alfred T, Witts, AM.LIE.E.; 'This is an essential
book for atl who are interested.ir. modern radio. If
is a practical and handy guide to superhets and tells
vou all aboyt their working, construction and main-
tenance. Anexcellent book for radio mechanicsserving
with the Forces. Fi{th Ldition. 68, net.

WIRELESS WORLD says: *“ Remarkably up-to-date.”

RADIO UPKEEP AND REPAIRS
FOR AMATEURS

Another book by Witts. Mere is an extreniely uselul
hook which enables the average radio owner to dirgnose
the ordinary troubles of a wireless set and to remedy
them for himself. Fifth Edition. 6s. 6d. net.

ENGINLER says: " Tt is an excellent guide to faull-
Jinding, but . . . it curries the reader beyoad naintenance
into getual improvements.'

INTRODUCING RADIO RECEIVER
SERVICING

I3y E. M. Squire. One of the best books on the subject.
[t is handy aud conclse, and gives readers a sound
kuowledge of receiver operation and equipment
without unnecessary theoretical frills. 6s. net.

\ well-known radio expert says: ' Of all the books
on servicing, this is undoubtedly the best.”

A FIRST COURSE IN WIRELESS -

By ‘‘Degibel.”” A handy guide to wireless for bhe-
ginners.  Explains the fundamental principles of
wireless and gives a step hy step description of the
theory and working ol wireless receivers, 8s, net.

Technical Journal says: *“‘ An excellent introduction
to more technical books on the subject.”

RADIO RECEIVER CIRCUITS
HANDBOOK

By E. M. Squire. A uselul guide to circuits for practienl
radio men and amateurs. With more than 40 disgrams,
45, 6d. net.

WIRELESS AND ELECTRICAL TRADER says:
“Containg a vast amount of up-to-date informution—a
very useful reference book.”

MODERN RADIO
‘COMMUNICATION

By J. H. Reyner. A particularly valuable introdue
tion tor prospective recruits for Signals branches of 114
Services. Deals with every point and explaing fundex
mentals in the clesrest possible manner, There is no
more pupular or successlul book., 2 vols, 7s. 84. net
cach. -

2‘. ;\'ND R, BULLETIN says:' ' 4 thoroughly good
ook.” .

PITMAN®S

PARKER ST., KINGSWAY, LONDON, W.C.2
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Replies to Queries

Rattling of Transformer Laminations

“1 would be glad of your assistance with two
problems: (a) My family 5-vaive A.C. superhet receiver
is sensitive to variations in mains pressure. At certain
times of day, mains voltage rises and causes rattling
of laminations in the mains transformer and there seems
to be no effective way of eliminating the annoyance by
tightening the transformer. To make fistening bhearable
| have taken the mains lead from 230-voit to 250-voit
tapping. The trouble is thereby avoided at a_slight
reduction of volume ; however, will you please inform
me whether such action will ultimately have a detri-

mental effect by possibly under-running the vaives?

If the valves will suffer, is it practicable to make some
sort of compromise by continuing to use the appropriate
230-volt tapping, and employing a variable resistor to
just reduce the input sufficiently to keep the set working
below the overload point? Would you please indicate
the particulars of the resistor needed ?

“(b) My “experimental’ A.6./D.C. 5-valve superhet
receiver is not hehaving normally. Using a good
putside aerial, the set produces oscillation whistles on
all short and medium wave stations. Using a very
short (5ft.) indoor aerial it behaves more reasonably.
On long waves on either aerial can satisfactory recep-
tion be obtained—there is a background of what sounds
like medium-wave transmissions, and no long-wave
station comes in well. Reception generally is on the
“thin ' side as regards quality—even on the loud
3.B.C. transmissions. 1 would be pleased if you could
indicate any adjustments calculated to improve matters.
Being an A.C./D.C. set, there is no provision for earthing
the chassis. } am at present working on A.C. Would
it be permissible to earth the chassis via a 4 mid.
condenser ? *—G. E.. Anderson (Dewshury).
USL\*G the higher tapping on the transformer will

not have any detrimental effect, but we would
rather suggest that careful attention be given to the
mains transformer, as it is usually possible to clamp
Ianinations sufliciently tight to preveut the frouble
mentioned. If it is ot possible, owing to limitations
of the tightening clamps, to exerl greater pressurc on
the laminations., a cure can often be obtained hy
loosening clamps, inserting a suitable thickuess of
tin or other metal plate, and then tightening again.

e trouble with the set appears to be due to faulfy
alignment, of the tuned circuits, especially the L.
transformers, and the lack of pre-detector selectivity.
An earth connection could be obtained via a 500 v.
test 0.1 mfd. condenser.

Converting an Eliminator

““| am proposing altering a D.C. H.T. eliminator for
use on A.C. mains. The unit concerned consists of a
choke, with suitable condensers, and a lamp as
resistance. The output was stated to be 100 volts
210 m.a. on a 250-volt D.C. mains, and worked satis-
factorily. i

“Gould you please advise me what suitable type of
rectifier would be required, also what the output of
the mains transformer should be? The mains here
is 200-240 A.C.”'—Edwin G. Deavin (Wilmington).

OU do not state what output yvou require [rom the

mains unit, therefore it is rather difficult for us
to specify any particnlar rectifier.  We would ~nggest,
however, that vou use one of the Westinghouse metal
rectitiers. Pheir model FLLT.16 iz capable of supplying
210 volts D.C. at 200 milliamps when used in a voltage-
dounbler civeuit, and we think that this would suit the
unit mentioned, that is, il you still require xuch a
large current. output.

e rectifier voltage, could, of counrse, be redueed to
any voltage(s) by means of suitahle series resiztauces.
The above firm supply a very interesting booklet,
“rPhe All-Metal Way ™ for a nowinal charge ol 6.,
siving cireuits, ete., of maius units.

Transformer Details

| wish to make a transformer for my valve tester
giving out voltage via 2, 4, 6, 13, and 30 volts tapping.
My A.C. mains is 240 volts. Gould you teii me the
gauge of wire and number of turns for same ? | have
the hook *GCoils, Chokes and Transformers.’- If you
could give me the full data for the transformer I would
be glad.””—W. J. Prince (Northwood).
HE book in question gives all the esseutinl details
concerning the winding of transformers. ‘Lhe
nuber of turns required depends on area (cross-
sectional) of core formed by stamnpiugs used. A table
is given in the book and it’]s ouly mecessary, once the
firure has been selected, to multiply the veltage
required by that figure.  For example, if the “turns
per volt ** is. say. 5, then yvou would require 10, 20,
30, 65, and 150 turns for the voltages menfioned by
vou. Thegauge of wire will be governed by the current
recuiited fvom each winding.  An ordinary wire guge
table will give vou such information.

Transformer Tappings for Heaters

““Gould you enlighten me regarding heaters of mains
receivers ?
have noticed-have centre-tapped filaments on the power
transtormer while others are similar to battery receivers,
and have one side of heater taken to B— and E. As

&y

For example, the majority of circuits I.

the mains transformer ! have has not tapped windings,
will it answer the same purpose it | take one side to
B-—, or must | have it centre-tapped ? The valves
are indirectly heated.”’—D. Dawe (Bristol).
OME American designers adopt the method vou
mention, but we do not advise the connection of
one side of the heater to the commou negative-carth
line. 1t is far better to use a trapstormer having a
centre-tapped heater winding, the tap—in the case of
indirectly “heated valves—being connected to the
common negative side of the eircuit. Failing this
a " hwmdinger,” which is a small potentiometer
having a valve of 30 ohms, can be connceted across
the heater winding and its moving arth counected
to the negative line. A suitable component can he
obtained from Messrs. Bulgin & Co., vr Premicer Radio.

Building a Superhet

‘“}J am very interested in the article in ‘ Practical
Wireless * for July on Building a Superhet with Ordinary
Gomponentis. | want to try using a ‘ Colvern Colpak”’
with band-pass to replace the two duai-wave coils as
shown in Fig. 2 in this article, and also a pair of Telsen
‘draw-core coils’ and a H.F. pentode valve for the
intermediate stage. How will this work compared
with the circuit diagram Fig. 3 in the article mentioned?’’
—J. R. Elcock (Edgbaston).

H1 satisfietory operation of your suggested layout

will depend on the Colvern tuning unit employved.

As we are without complete details of this, we
cannot say whether it embodied a special oscillator
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We wish to draw the reader’s attention fo the
fact that the Queries Scrvice is intended only,
for the solution of problems or difficultics
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot,for obvious reasons—
(1) Supply c¢ircuit diagrams of complete
nlti-valve receivers,
Suggest alterations or modifications of
s described  in our  contem-
poraries,

(3) Suggest alterations or modifications to

commercial receivers.

(4) Answer queries over the telephone.

(5) Grawt interviews to querists.

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

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

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower House Southampton Sireet,

Strand, London, W.C.2. The Coupon must be enclesed
a with every query.
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coil. 100t does not, then the circuit will not be satis-
factory owing to the fact that you will not he able to
obtuiu the desired frequency difference (ie.. 119
hetween oscillator and first detector. The Telsen
coits would have to he tuned to, say, the bottom
end of their long-wave scction.

H.T. Voltage

““1 have a battery-operated receiver which required
120 volts -~ H.T., and a tapping of 75volts, but as !}
have a 60 v. 30 a. storage plant | would like, for various
reasons, to dispense with the dry H.T. battery. Would
you please suggest a circuit for adapting the storage
plant to drive my radio ; as well as the lights which
it does at present ? ’—A. J. Arnold (Wisboro’ Green),

H1 60 v. supply avajlable is not suflicient for

satisfactory operation of the set and. owineto
the fact that the supply is D.C. il i= not possible to
uze a simple transfornier arrangement to double its
voltage.

The most satisfactory method would be to uxe a
“rotary transformer.” hut as these ave tather costly
it would harvdly be an economical proposition.  You
could nse a  Vibrator” type of HU. wnit, by using
6 volts of the supply,

Faulty Reaction

““1 recently came across & problem when | was
building a modified version of the ‘ Fleet’ Short-wave
Two. When | tested the set | found that the reaction
control did not work. ! have a .0001 fixed condenser
between anode and earth, and a ,0005 reaction condenser,
and Premier 4-pin coils. I also enclose the layout.
Could you please inform me where the fault lies? "’—
E. M. Bradley (Westward Ho).

WIQ would advise you to examine the reaction

circuit to make sure that no short. circuit exists.
TFor example, if a metal panclis used, and if the fixed
vanes of the condenscer are connected 1o anode and
moving vanes to reaction winding, the H.Y. currents
could be earthed via the condenser spindle and panel.

Check up operating voltages and anwode current of
each valve, and make quite sure coll counections are
correct,

Short-wave Four

‘“ Having recently built the S.W. Four, | noticed
that when 1 went to plug the 'phones into the panel
1 happened to touch the metal parts of the 'phones
and the panel, and had a shock. I have gone all over
the wiring and there does not seem to be anything
wrong. | have tried experimenting with different
connections to the ’phone panel, but it makes no
difference. Itis just the same with the set switched off.
_‘““The H.F. gain control does not seem to make any
g!tlf[erpnce to the reception at all, no matter what position
itis in.

* Finally, the reaction control only works on about a
Jin. What | mean by that is that the set does not go
into oscillation at all unless the reaction is turned all
the way round to the right, and it will not oscillate
at all under 20 metres.

‘ On the loudspeaker, reception has been very good and
clear (only Europeans so far), with the voelume turned up
as far as it will go. Would you suggest that 1 stripped
the set and wired it up again ?”'—D. 0. Davies (Dudley).

I* vou {ouched one of the terminals on the earpieces
of the "phones, aud the metal panel; a slight shock
would he felt, owing to the panel being at meg. potential
and thie ‘phones positive. Some fault must exist in-the
H.1% grid coil connections, the volume control or the
bias supply. Check up all these items and their asso-
ciated wiring. We do not think it is necessary for you
to rebuild the set. [Pivst test each section and you will
soon eliminate any initial snags.

S.W. Adaptor

‘“1 have a straight short-wave adaptor coupled on
to my large A.C. set, and | find that oscillationfades
out below 19 mnetres. 1 use an H.F. choke for sendingits
output througih a .007 condenser into the aerial of the
set. Can you please advise ? Also, is it possible to use
a microphone with the old-type spark transmitters ? "’
-—F. A. Capstick (Glasgow).

T would advize a smaller coupling coundenser:
0,007 mfds. is rather large and we think 0.0001
mids. would Le more 2atisfactory. The loss of oscilla-
tion below 10 metresis quite possibly due to youraerial,
If you have not atready inserted a variable condenser,
having a capacity of, say, 0.00005 mfd. in series
with it, we wonld suggest that you do so. The H.F.
choke and valve could also Le respousible.
No, the early type of spark transmitter was not
suitable for speech modulation.

Photo-electric cell

““1 have the fourth edition of your ** Wireless Gon-
structor’s Encyclopadia,’”’ and should be very grateful
if you would tet me know whether i can use the photo-
electric ce!l circuit on page 256 for the following pur-
pose, or what aiterations (if any) you could suggest.

““1 must first explain that, besides being a * wireless
fan,” 1 work in a pathological laboratory, where 1| do
a certain amount of calorimetric analysis. Some of the
methods are cumbersome and not always accurate.

““My ideais : in order to test the density of a fluid
—-for instance a solution of acid hamatin—to proceed
as follows :

*£(1) Rig up the circuit you mention with a very sen-
sitive potentiometer.

“(2) Place the 60-watt lamp in a box with a slit, so
that the photo-electric cell only just reacts and the
circuit is closed. Then place the tube containing the fiuid
whose density 1 wish to ascertain in front of the
stit, thus partially obscuring the light, and alter the
resistance in the potentiometer, so that the cell works
again and the circuit is closed. The amount by which
the resistance has to he increased to make the relay
work should then be proportional to the degree of
opacity of the fluid obscuring the light, i.e., to the density
of the fiuid.”’—Noel Alder (Paignton).

OUR =cheme appears to he quite  workable,
although vou will find it necessary to concentrate
ou the experimental detailz ol jt.

You seek (o measure what you term the ™ density ™
of a fluid. By this we think you mean the opacity of
the Huld, wot its actual density in teros of mass or
weight .

We ean see no reason why your schewme should not he
suceessful, but we think that you willneed a red/infra-
red sensitive photo-cell of small dimensions, Such an
article can e obtained from the (eueral Lleetric
Company, Wembley, or, alternatively, you might
obtain ounce {rom Messrs. LMlectradix Radios, Ttd.
When inquiring, you should be careful to state the
exact, purpose for which you require the photo-cell.

The photo-cell ¢ircuit given in the “ Wireless Con-
structor’s Buceyclopaedia ” will not suffice for your pur-
pose. The exact cireuit necessary i= dependent upon
the type of photo-cell employed, and the suppliers of
the photo-cell will give you all the necossary Informa-
tion respecting sueh a cireuit.

We would suggest that vou should use a 100-watt
Jamp ax the illuminant instead of n 60-watt lamp,
sinee, in rhis case, the response of the photo-cell would
be ore satizfactory, and the margin of error would be
less.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of.

Date of Issue. Blucprmt

CRYSTAL SETS

Blueprints, 6d. each.
1937 Crystal Receiver
The “ Junior ” Crystal Set

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
All-Wave Unipen (Pentode). ..
Beginners' One- valwer b g
The Pyramid ”’ One- valver (HI‘

Pen) e .
Two-valve : Blueprint, 1s.
The Signet I“O(D&L}E) 00

Three-vaiva: Blueprmh, 1s. each.
-Selectone Battery Three (D 2 LF

(Frans))
Nixt v \hllhng Three (D 2 LF.
(RC & Trang)) .. 0o
Teader Three (8G, D, Po“) 0O

Summit Three (HF Pen D, Pen)
All Peutode Three (HF Pén, D
(Peiy), Pen) 0o
Hall-Mark Three (SG D, Po ) ..
H.xll Mark Cadet (D, LT, Pen(R(/))
CJ. Camm’'s Silver Souvenir (HF

Pen D (Pen), Pen) (All-Wave
lhne)

Cameo Mldget Three (D 2 LF
(Trans)) .

1936 Sonotane ’Ihree-Four (HI‘
Pen, HI Pen, Westector, Pen)
Battery All-Wave Three (D 2 LF
(R())

The Monitor (HT I’En D Pen)

The Tutor Three (HF Pen D Pen)

The (Shtaur Three (SG, D, P

F. J. Camm's Record AH-W. ave
Three (HF Pen, D, Pen) .

The ** Colt.” All-Wave Three (D
2 LI (RC & Trans)) .

The “ Rapide” %tm]"ht 3 (D
2 LF (RC & Trans)) .

F. J. Camm’s Oracle All-Wave
Three (HI, Det., Pen) .

1938 *“‘Criband All Wave Three
(HI' Pen, D, Pen)

Y. 5. Cam's “ Sprrte" Three
(Hl< Pen, D, Te t

The ** Hurricane " All- Wave Three
(5G, D (Pen), Pen) 50

. J. Camm’s. ' Push-Button ”

Three (HEF Pen, D (Pen), Tet)

Four-valve : Bluepnnts, 1s. each.

Jury Four (2 3G, D, Pen)

Beta Universal 10ur (SG D, LF
¢l B)

Niucleon Class B l*our (SG D
(33, LIY CLB)..

Fury Four Super (3& 86, D Pen)

Battery Hall-Mark 4 (HIF Pen,
D, J’ush-]’ull) .. .. o0

F. .0, Camm's ** Limit ** All-Wave
l‘our(llb Pen, D, L, P)
“Acme ” All- Wave 4 (Hl‘ Pen, D
(Pen), LF, CL B)

The Admrral Four (HF Pen,
HF Pen, D, Pen (RC) .

Mains Operated.
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen)
A.C-D.C Two (SG, Pow)
Selectone ALC. l{adrogram Two
(D, Pow) 0 00 0o

Three-valve : Blueprmts, 1s, each
Doulle-Diode-Triode Three (HF

.o

J’cn DT, Pen) 0 oo
DO Ace (SG D, Pen) .. 00
AC. Three (8G, D, Pen) .. 0o
A.C. Leader (HF Pen, 1, Pow) ..

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

Unique (HY Pen, D (Pen), Pen ..

Armada Mains Three (HF Pen, D,
(Pen)

g amm’s A.C. All- Wave Silver |

Souvenir Three (HF Pen, D, Pen)
“ Al-Wave” A.C. Threeé (D 2
LEF (RCY). .
A.C. 193G hoxn()fonc (HI Pen, HF
Pen, Westector, Pen)
Mains Record All-Wave 3 (111‘
Pen, D, Pen) .. o 00
Four-valve : Blueprints, 1s. each,
A.C. Fury Four (8¢, 8G, D, Pen)
A. 1‘ IFury Four Super (SG Su, ,

en) no
A. (* Hall-Mark (EF Pen, D,
Push-Pull)
Universal Hall-Mark (HF Pen D
Push-Pull) 50

27.8.38

Battery Operated.

19.2.38
27.8.38

24.9.38

RN

[

Lret

18.2.39

|

26.3.38

3.0.38

12.2.38
3.9.38

7.1.39

PW71
Pwo4

PWItA
- PW85

PW93

PWié

PWI10
PW34A

PW35
PW37

PWG2
PW64

PWGo
PwW72
pPwsa2
PW78
Pavas
PWs7
Pwsg
PWo2

PWil
PW17

PW34B
PW34C

P46
PW6?
P83
PW0

PW18
PW31

PWI19

PwW32
pPwas
PwW29
PW350
PW35R
PW36A
PW33
PW50
PW54
PW56

PW70

IW20
PW34D
PW45
W47

- suPERHETs.
Battery Sets : Blueprints, 1s. each.

£5 Superhet (Three—valve) a g - PWi0
. J. Camm’s 2-valve Superhet . - PwWs2
Mains Sets ; Blueprints, 1s. each ’
A.C. £5 Superhct (Three-valve) . —_ PWi3
D.C. £5 Superhet (Three-valve) . —_ W42
Universal £5 Superhet (Three
valve) . 0 — PWiL -
F. J. Camny § AC. Superhet E N - PW59
F. J. Camm’s Universal £4¢ Super- .
het 4 — PW60
‘“ Qualitone * Universal Four — PW73
Four-valz: 8 Doubltet-SIde]s‘i[B(;ulepr'nt 13, 6d.
Push Button 4, Battery Mode! =
Push Button 4, A.C. Mains Model }72 1038 PW95

SHORT-WAVE SETS. Battery Operated.
One-valve : Blueprint, 1s.

Simple S.W. One-valver .. ~ .. 23.12.39  PW88
Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) ~ PW3BA
The *“ Fleet” Short-wave Two - :

(D (HY Pen), Pen) 00 27.8.38- - PWol

é

Three-valve : Blueprints, 1s. each.
Experimenter’s Short-wave Three

(3G, D, Pow) —_ PW30A
The Prefect 3 (D, 2 LF (RC and

Trans)) .. — PW63
The Band-Spread s.wW. Three

(HF Pen, D (Pen), Pen) . — PW68

PORTABLES.

Three-valve : Blueprints, 1s. each.
F. J. Camm’s LELF Three-valve

Portable (HT' Pen, D, Pen) — PWG5
Parvo Flyweight Mrdget Portable

(3G, D, Peny .. .. 3.6.39 PW77
Four-vaive : Blueprint, 1s.
“Imp” Portab]e 4 (D LT, LF

(Pen)) .. - PW86

MISCELLAKNEOUS.

Blueprint, 1s.
SWL Corrverter Adapter (1 valve) — PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
GRYSTAL SETS.
Blueprints, 6d. each. -

Two-valve :
('onsoelectric Two (D, Pen) A.C. — AW 103
Leonomy A.C. Two (D, Trans) A.C.  — W\f"86
Unicorn A.C.-D:C. Two (D, Pen) — W M394
- Three-valve: Blueprints, 1s. each, - - -
Home Lover's New All-Electric
Three (3G, D, Trans) A.C. — CAW283
Mantovani A.C. Three (H]‘ Pen, 5
D, Pen) .- — WM37T4
£15 158, 1936 A. c Radlo«ram s
(H®, D, Pen) .. .. Jan.’38 WA401
Four-valve : Blueprints, 1s. 6d. each. ;
ANl Metal Four (2 SG, D, Pen) .: — WM329
Harris’ Jubilee Radrovram (HF )
Pen D, LT, P) .. . May 856 WM386

55

These Blueprints are drawn full size, S
Coples of appropriate issués containing_ descxip—
tions of these sets can in some ¢ases be supplied
at, thé following prices which are additional to the
cost of the Blueprint, A dash before the .Blueprint.
Number indicates that-the issue is ont of print. .
Practical Wu-eless (issues dated prior to June
1s 940 43. Post Paid
Issues dated June 1st to
July 27th, 1940, 5d. Post Paid
(Issues dated Sep tember, 1940
and after) 7d. Post Paid

Amatcur Wireless . e Ady g

Wireless Magazine 1/

The index letters ‘which precede the Blueprlnt
Number indicate the periodical in which the des-
cription appears : ThusP.W, refers to PRACTICAL:
WIRELESS, A.W. to Amateur Wrreless, W.M. to

Wireless Magozine.

Send (preferably) a postal order to cover the cost
of the Blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blrreprmt
Dept., George Newnes, Ltd., Towe1 House; ‘South- |

ampton Streeb Strand, W.C:2 -

- Mains Opefated o
Blueprints, 5. each.

,SUPERHETS.
Blueprints, 1s. 84. each.

Battery Sets: )
ao ao — WM3756

Modern Super Senior

’Varsity Four 0 Q0 o . Oct.’35 . WM395
The Request All-W: aver .. June '36  WM407
1935 Super Five Battery (Superhet) C— WM379
Mains Sefs : Blueprmtt, 1s. each.

Heptode Super Three A.C 00 May 34 WM359
“ W.M.” Radlogram Super AC.. WM366
PORTABLES.

. Four-valve : Blueprints, 1s. 6d. each.
Holiday Portable (SG, D, LF,
Clags B) . —_ AW393
Famrly Portable (HF D RC
Traus) AW447
Two H.F. Portable (2 SG D, )
QP21) f— WM363
Tyers Portable (SG, D, 2 Trans). . — WM367

Trour-station Crystal Set oo .. 23738 AWwW427
1034 Crystal Set .. oa — AWddd
150-mile Crystal Set oo 00 — AW450
- STRAIGHT SETS. Battery Operated

One-valve : Blueprint, 1s.
B.B.C. Special One-valver o0 — AW387
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) . — AW388
Tull-volunie Two (3G det, Pen) — AW362
TLucerne Minor (D, Pen) . oo —_ AW426
A Modern Two-valver ... 00 = - WM409
Three-valve : Blueprints, 1s. each.
£5 5s. S.G. 3 (8G, D, Trans) — AWL12
Lucerne Ranger (SG, D, Trans) . — AW422
£5 5s. Three: De fuxe Version N

(8G, D, Trans) . 19.5.34 AW435
Lucerne Straight Three (1) RC

Trans) — AW4ST
Tramportab]e Three (SG D Pen) — WM271L
Simple-Tune Three (SG, D, Pen) — WM327
Economy Pentode Three (SG D

Pen) —_ WA337
“\WAL" 1934 Standard Three

(3G, D, Pen) 0o o — WM351
£3 4s. Three (3@, D, Trms) . ~ WHM354
1935 £6 6s. B'rtterv Three (“G :

D, Pen) .. o0 — WM371
PTP Three (Pen, D Pen) ao — WH389
Certainty Three (SG D, Pen) .. — WM3a93
Minitube Three (3G, D, "Traps) .. Oct.’35 WM396
All-Wave Winning Three (S(x D

Pen) 5o . .o -— WM400
Four-valve : Blueprints, 1s. 6d. each.
655, Four (3G, D, RC, Trans) .. — AW370
2HT Four (2 8G, D, Pen) — AW421
Self-contained Four (86, D, LF

Cl. B) .. Aug.’3%3  WMS33L .
Lucerne %trarght "Four (SG, D, .

1L.F, Trans) WHM350
£5 B, B'rt,teryI‘our (HI‘ D 2 LL) Teb '35 WM38L
he H.K. Four (838G, 8G, D, Pen) -— WM384
The Auto Straight Four (Hlf Pen, -

HI Pen, DDT, Pen) .. .. Apr.,’36  WHMi04
Five-valve : Blueprints, 1s. €d. eath.
Super-quality Five (2 HEF, 1, RC,

Trans) . —_ WXM320
Class B Quadrqd}rxc {2 SG D, LF .

Class B) . — WM3414
New Class B Tive (2 SG, .l), LF, . X

Class B) .. .. .. .. — WM340

SHORT-WAVE SETS. Battery Operated.
One-valve : Blueprints, is. each

S.W. One- valver for America .P.W.15.10.38 AW 429

Roma Short-Waver oq . — AW4L52
Two-valve : Blueprints, 15. each.
Ultra- short Battery Two (SG det,

Pen) . Feb. '36 WM402
Home- made Coil Two (D Peu) — AW440
Three-valve : Blueprints, 1s. each.

World-tanger Short-wave 3 (D,

RC. 1rans) — AW355
Experimenter’s 5- mebre Set (D

T'rans, Super-regen) 0.6.34 AW438
"The Carrier Short-waver (SG D, I’) J wly ’35  WM390
Four- alve : Blueprints, 1s. 6d. each.

AW, Short-wave World-beater )

(HFE, Pen, D, RC, Trans) . — AW436
Empire “hort-wwer (SG, D, RC, o

Trans) .. - WM313
Standard Tour-valver Short-wav er )

(8G, D, LF, P). oa P.W, 22.7 39 WM383

Superhet : Blueprmt 1s. 6d.
Simplified Short-wave Super

Mains Operated.

Two-valve : Blueprints, 1s. each,.

Two-valve Mains Short-waver D,
Pen) A.C ..P.W.,13.1.40 AW453

WM397

™
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« W.M Lonv-wave Converter 00 — N M380

Three-valve : Blueprint, 1s. '

Emigrator (8G, D, Pen) A.C. .. - WMB3s2

Four-valve : Blueprint, 1s. 6d. ‘

Standard Four-valve A.C. Short- . .
waver (8¢, D, RC, Trans) .. —.  WM301

MISCELLANEOUS.

S. W One-valve Converter (Price

6d.) — AW329
Enthusiast’s Power Amphﬁer (1/ 6) — WM387
Listener’s 5-watt A.C. Amplifier

(1/6) oo .. — WM392
Radio Unit (2v.) for WM 392 (1/-) — WM398 .
Harris Electrogram battery am- . B

plifier (1/-) —_ W399
De Luxe Concert A.C. Tlectro- o

gram (1/-). — WM4103
New Style Short-wave Adapter :

1/- Ve ., — WM388
Trickle Char;:er (Gd) NS — AW462
Short-wave Adapter (1/-):. e o— T AW4ES
Superhet Converter (1/-) . T et AWL57
B.L.IWL.C. Short-wave: Converter : .

1/-) © .. May ’36 WM405
Wilsou Tone Mastor (1 /-) Juhe '36  WM406
The W.M. A.C, bhort-\mve Con-‘ .

AR — WM403

verter (1/ ) ..
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Classified Advertesements

ADVERTISEMENTS are accepted for fhese
at the rate of 23, perline or part of a line. Minhmun
charge 43,  All advertisements must be prepaid.  Each
}ml.l(waph will connnence with the rirst word in bold
face capitals. All (onuuumcntlom should he addressed
to the Advertisement Manager, “ Practical Wireless.""
Tower Houge, Southampton Street, Tondon, W.(.2,

CABINETS

WE recrel that, owing to all our cmplovees having
joined H.AL. forces, we are unable to accept orders (vr

columns

cabinets except, to callers. TLimited stock only. We
have a large stock of radio components.  H. L. Smilh
& Co., Ltd., 289, Edgware Road, Londow, W.2. Tel.:

Pad. 5891,
COMPONENTS FOR SALE

A. G. ELIMINATORS, as new, 30/-, We pay ama' o
Bunton, 12, Yewcroft &\enue Ne\vmstle -on-Tyne, !

LOUDSPEAKER REPAIRS

LOUDSPEAKER vepairs, British, Amcrican, any

make, moderate prices.—— Sinclair  Speakers, 12,

PYembroke Street, Copenhagen street, N.1.
LITERATURE, MAPS, etc.

AMATEUR Radio Handbook. Sccond edition now
on sale. 328 pages, price 4s.—Radio Society of Great
Britain, 16, Ashridge Gardens, London, N.13.

WEBB’S Radio Map of the World, Locates any stafion
heard. Nize 10”7 by 307, 4/6, post 6d. On linen, 10/,
post 6d. WEBPR'S Radio Globe—12" model. Radio
prefixes, zoues, ete.,” 27/6.—~Webb's Radio, 14, Soho
Street, London, W.1. ‘Phone: GLERrard 2089.

RADIO SOCIETY OF GREAT BRITAIN invites all
keen amateurs to join. Reduced war-time subscrip-
tions. Send 1s. for current issue “ 1. & R. Bulletin ™
and details,—16, Ashridge Gardens, London, N.13.

MORSE EQUIPMENT

FULL range of Tmnsnnttmw Keys, practice sets and
other eqmpment for bdlorse 1rn1nm" —Webb’s Radio,
14, Soho Strect, London, W.1. Phone : (:ERrard 208,

MORSE 'fRAlNlNG

“Book of Iacts,” tells you all about The
Courses for Begin-
Svystem Co.

FREE.
Candler System of Code training.
ners and  Operators—~Write: Candler
(1.0), 121, Kingsway, London, W.C.2.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and cnergised, 4in. to 1d4in.,
incmding several Epoch 18in.—Sinclair Speakers, 12,
Pembroke Strect, Copenhagen Street, N.1,

PUBLIC APPOINTMENTS

WIRELESS TECHNICAL INSTRUCTORS REQUIRED
1IN ARMY UN
Emoluments:—Pay Ss. 9d. per dav (7 days a week).
Clothing, rations and accommodation or~ if this
cannot. he provided, allowances at authorised rates.
If married and otherwise eligible fumily allowance
pavable In respect of wife and children, subiect to
allotment. from pay.
Candidates should preferably be under 35 and over
24 and—
(a) Hold one of the following qunalifications:
Graduateship ol the Institute of
Lngineers.
Final (Grade III) Certificate of City and Guilds
of London Iunstitute Bxamination in Radio Com-
munication.

Tlectrical

Higher National Certificate in  Electrical
anmeermo
Cemﬁcute of City and Guilds of XLondon

Institute in Radio Service Work.
OR

(b) Be able to pass an examination on the following
syllabus :

Simple algebra, including quadmnc cquations;
simple trigonometrical a’nos and identities;
vectors, -

Properties of electrical currents; leating of
conductors: magnetic fields; unit of current ;
Ohm’s LdW' resistance in serics and parallel;
potentlometm:

Magnetic eflect of current; fields due to paralle}
wires; fleld due to a solenmd; electro-magnets.

Meters.

Induction; effect of rotating a coilin a magnetic
fi

eld.

Mutual and self induction and inductance;
“effect of inductance on growth and delay of
current.

Capacity; charging storage and discharge of
condensers; through resistance and inductance.

Alternating carrents; vector dingrams: effect
of resistance variation; effects of L and C in A.C.
cireuit; phase dilference of currents; resonance in

(Continued at top of column 3.)
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PRACTICAL WIRELESS

W/T OPERATORS

are urgently required in practically
every branch of the Services—

ARMY—NAVY—AIR FORCE—AND
iIN THE MERCANTILE MARINE.

Many who would like to become skilled W, T Operators
are located too far away'from the few schools which they
might attend, whilst others cannot spare the time used
up in travelling to and from classes.

THE CANDLER SYSTEM OF

CODE TRAINING

is carried out in your own home

The excellence of Candler Code Courses has accounted
for the success of many thousands of present-day opera-
tors. Numerous readers of tchis journal are Candler
trained.
Read these extracts from a letter sent in by a
Candler student on August 16th, 1941 :(—
*“1 had no knowledge of Morse before taking the Candler
Course . ... ! have a perfect 1009 receiving speed of 27
w.p.m. code, 29.4 plain language, figure speeds 19 groups
per min. (5 figs. per group) and 24 groups per min. short
numerals . . , . | have a knowledge of 67 different Q
signals and nearly all the abbreviated signals listed in
your course. Rugby Press comes in like reading a book
. I 'have secured aGovernment postas a Telegraphist,
thanks to the Candler System.”
Ref. No. 3171, R. G. S.
The original of this and other similar letters from
Candler students may be inspected at the London Office.
COURSES FOR BEGINNERS & OPERATCORS
The JUNIOR Scientific Code Course is a complete
course for beginners. It teaches all the necessary code
fundamentals scientifically,
The ADVANCED and High-Speed Telegraphlng
Course is for operators who want to increase their
w.p.m. speed and improve their technique.
The TELEGRAPH Touch-Typewriting Course is a
special course for telegraphists who want to become
expert in the use of the typewriter for recording
messages. ¢
Courses supplied on Cash or Monthly Payment terms.
If you desire to become a skilled W/T Operator send for
a copy of the Candler ‘' Book of Facts.’

COUPFO N—_—'_———"_'_]

Please send me a Free Copy of Candler ** Book of Facts.” ]
l NAME

I Post Coupon in 1d. unsealed envelope to London Manager
CANDLER SYSTEM CO. |

l (Room 5L.O.), 121, Kingsway, London, W.C.2. ]
Candler System Co., Denver, Colorado, J.S.A. i

ELECTRICAL INSTRUMENTS

The full range of Taylor British made, precmon built

instruments are described in detail |n Brochure “ P.W."”
fFree on reques

UNIVERSAL . METERS — VALVE TESTERS — SIGNAL

GENERATORS—AND THE TAYLOR OSCILLOSCOPE.

TAVLOR Electrical Instraments, Etd.,

419-422, Montrose Avenue,
SLOUGH, BUCKS,

ALL ADVERTISED LINES
ARE STILL AVAILABLE
See last month’s issue.

RADIO CLEARANCE LTD.
95, High Holborn, London, W.C.I.

O ()G A (| AID-( - U-{ |- |-S{) WD ) L) M-} () SR {1 €F

FREE ADVICE BUREAU

COUPON

This coupon i3 available until Novem’er 1st,
1941, and must accompany all Queries and Hints,
PRACIICAL WIRELESS, November, 1011,

1N} S | G-} ) U} A ) QUD-{ D {} G | -} -}

-

) 5
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(Continued from column 1.)
a series eireuit ; parallel circuit of L and €C; @
factor.

Elementary knowleduee of valves; simple theorv
of ampliticrs: oseillators and detectors: ﬂeneml
principles of radio poactice.

Suitable Candidates will be inferviewed at local
centres. and, if suceessful will he enlisted and appointed
Acting Sergeant Tradesmen.  [For those who are on the
Schedide of Reserved Oceuprations, <pecialarrangements
will be made to enable thew to be enlisted. Tnthe event
ol any appdicant found to he reserved under Schedule
ot Reserved Occupations special application will be
wade [or refaxation of the Schedule.  No guarantee
can be given that this application will be suegessful.

Application Forms niay be oblained by post card
fron1 the Under Secretary of State, The War Otlice
(A.GL60), Whitehall, 32V -

FRED’S RADIO CABIN

75, Newington Butts, S.E.11. ’Phone : Rodney 2180,

THE SPOT FOR KEEN BARGAINS.
MORE MONEY-SAVING BARGAINS FROM THE
CABIN. SUPPLIES ARE GETTING DIFFICULT. LAY
IN A FEW SPARES WHILE THE GOING’S GOOD.
LINGOLN STEWART Acrial Eliminator. (ut out
interference and improve reception. 1/6 cach.
SWITGHES. A tince line of 2-way I2-point rotary
switches, 6d. cach.
COILS. Bargain line of G-pin colls,
circuit, to be cleared at, 2/- each.
WANDER PLUGS, black only, cheap at 10d. dozen.
ILF. COILS. Sets of 3 Ikeo L.F. coils {ully screened,
perfect condition, 2/6 set.
MORSE KEYS. New line of high-class morse keys.
Ideal tfor ypractice. On oak base with adjustable
spring. Just the joh for R.AT, and Army students.
Low price of 3/6 cach.
PLESSY 3-cang 0005 mifd. Superhet screened vari-
able eondenzer, 31in. long, 3in. wide., A really mar-
vellous Hue at the ridiculous price of 1/3 each.
VARIABLE GONDENSERS Parcel of 5 gross to
cicar, solid job, [first-class condition, Zgauvr J00uh
mitt.. 9d. cach.
TRIMMERS. Brand new ou ceramic bage,
also 250 mumid., 3d. eacly, 2/9 dozen.
TRIMMERS. New 200 m.nfid. on Irequentite ceramic

complete with

50 m.mld.,

base. A beautiful line, 44, each.
COJL FORMERS. Cardboard lin. diam. To clear at |
1/- doz.

EKCO Twin H.F, Mains Filters, 1/6 each.
SUNDRY ITEMS. New lines collected {rom all sources
to be cleared at very low prices:—
MAINS CHOKES. Big quantity available,
350 ohms, 2f- each,
EKGO mains dropping resistances.
700 ohms. with 3 {appines. 2/6 each.
PUSH-PULL Switches. 2-pt., 3d. each, 2/6 dozen.
LOW-LOSS Coil mounts, 2-])111, 3d. cach, 2/6 dozew.
CRYSTAL and catswhisker in tin box. New stock
lower price of 6d. cach. Useful Lo experimeuters.
PERMANENT Lucerne Crystal detectors, very woed
ine, 1/6 each. Replacement crystals available at 1/-
per set,
TWIN Binocular H.F,
at 6d. each, 5/- doz.
MICROPHONE lnsert buttons,
2/6 cach,
FUSE and voltage regulator panel.
bracket., 6d. ea(h
CHASSIS  Stock of metal chassis from famous mann-
facturer. Size 8 x 127 x 2} include two 7-pinand two
S-pint valveholders, AX., L3, and Gram. sockets,
2/6 cach.
VOLUME Coutrols.
.5 megohm, 2/- each.
S.M. DRIVES. DBrand New Ormond, in original
boxes. Complete with knob, escutcheon plato aud
pilot bulb-holder. Standard spmdle 1/9 ecach.
SPEAKER GRILLES. Very attractive, will improve
appearance of any seb. 77 x 31”7 Chiromium pL\tml
Cheap, to clear, 1/8 each.
SEND YOUR ORDERS WITH EVERY CONFIDENGE.
- ““THE GABIN " KEEPS GOING!
Postage must be inciuded with all orders.
Regret cannot accept 6.0.D. orders.
FRED’'S RADIO CABIN FOR BARGAINS,
75, Newington Butts, S.E.11. ’Phone : Rodney 2180,

G0 m.a.,

Total resistance

Chokes, brand uew, to clear
Few only to clear at

Tbonite on metal

Trurther stocks now available,

New brunch ot 17, flniltore Puacade, - London Road,
North Cheum, Surrey.
GEE GEE GEE GEE GEE GE'E

15, LITTLE NEWPORT STREET, W.C.2.

THE HOUSE FOR FIRST QUALITY COMPONENTS
AT LOW, COMPETITIVE PRICES,
AMERIGCAN AND B.V.A. VALVES. These arc getting
very short. We have many types available. Send us

vour lists tor a quotation,
SPEAKER TRANSFORMERS.

Now available, at

3/6 cach. Perfect condition.

SOLDER. Very hest guality resincore solder, 50 per
cent. tin, 12 gauge, 6d. a lenath.

GCONDENSERS. T.CC, 1 mfd, tubular, T850v.
working, 7/6 doz.

VALVE-HOLDERS. {-pin, 5-pin, 7-pin, 8-pin (octal)

and 9-pin chassis type, 6d. cach, 5/~ doz., or 50/-

gross, assovted.

SWITCHES. Q.M.B. 3 amp.; splendid line. 1/6
each, 16/« doz. ;

FUSES. 1 amp. 2/~ doz., 20/ gross.

MAINS DROPPERS., .2 amp., suitable for Lissen,
Pye, ete. Brand new, 3/9 cach,

SPAMPED ENVELOP B nust accompany all (’H(]llll‘l(‘~
GEE ELEGTRIC, 15, LITTLE NEWPONT S§T., W.G.2,
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RECEIVERS AND GOMPONENTS'
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ENGLAND'S. GREATEST BUYERS ©OF SURPLUS
RADIO AND ELECTRICAL &GEAR. STOGKS

- ASSEMBLED FROM GOVERNMENT, G.R.0., ARMY, .
R.A.F. AND PROMINENT RADIO AND TELEVISION
MANUFACTDRERS. PRIGES ARE RISING, BUT
ALL FREE OF PURCHASE TAX." -

VALVES :are jin short supply.
TSP L's and TR 2’s to be cleared at Thf-eadh. Wirst
come, first served. - ) T
TELEVISION dliode valves. Surplus quantiby seclear
at low price. ' Unused Mullard Lype EASQ, apidget’
type, size 69 mm. x 12 mm. overall. .8 v. heaterat
.15 amp., 188 endh. ~ .
CONDENSERS.—special offer ‘of matal .cased mppper
condensers, 300 w. working, Made by bigand well’
Imown government wontractor. All brand new and
unused.” 2 mfl., §/@; 1 mfd. x 1 mAl., 1/9; 1 mfd,
1/~ .5, .25 and .1 mifd., 8d.

TUBULAR condensers, paper type 1686, .5 mfd. 450 v.
D.C. working, to clear, 5/6 doz.

RESISTORS, 10 waft, 100 ohm vitreous enamelled .

mains resistors, 1/3 each. .
EX-BAIRD. Wax ¥mgpregnated cardboard panels.-
10in. x Gin., 1/3 doz. Short-wave coil 7.23 metres
mountcd on-ceramic tukmmer, 1/--each. A big ranve
of volume controls, 1 ohm, 200 ohm, (00 ohm. 1;600
ohm, 5,000 ohm, all values 2/6 each. All above items
are high quality television components, new and
unused. )

FLEXIBLE DRIVES. Wellmade, shielded cable drives -

for remote control, ldeal for radiogramophoncs.
Approx. 2 long. To clear, 4/- each. B
ELECTRO-MAGNETIC  COUNTERS.
500 ohms. Couuting from 1-12,999. Size 417 x2" x 11",
Bx-G.P.0. Tnvaluable for countless purposes, ‘8/6
each. A smaHer type, 1-1,999. size 41”7 x 137 X 1L,
§/6. Cannot Le repeated, and doubtful if they can be
purchased sbrand mew to-day.

VALVEHOLDERS. Belling-Lee special H.F. 5-pin,
chassis mounting in black bakelite, 1/~ each, 16/6 doz.
.PLESSEY Small block tvpe condensers, two tappings,
0005 and 0.1 mfd., 350 w_test. 1/- each, 10/6 doz.
VARIABLE CONDENSERS. “Wellmade heavy 3-gang
superhet condensers. Die cast frames in first class
condition. Low priee Lo clear stock, 2/6 each.
SMALL REVERSIBLE A.C. MOTORS (as used for
motor tuning). 2580 welts A.C. Built-in reduction
gear spindle. Speed about 66 r.p.m. A first-class
job with hundreds of applications. 8/8. .
AUDAK CUTTING HEADS. Heavy duty type. 3-5
ohm coil. A really high-class instrument, 17/6.
YAXLEY type switches, 2-way, 1/-; 2 bank 3-way, 2/-.
SCREENING shields inaluminium, 61in. x 3in. x 5lin.,
Lrand neav and unused, 2/6 pair. N

COILS of wire. Approx. 30 gauge stranded sleeved
wire, in coils weighing 12% oz., 2/-. Also scanning
coils, similar gauge, 9% 07., 1/8. 3
OUTPUT TRANSFORMERS. Primary 300 ohms D.C.
secondary .5 ohm D.C. Brand new, manufacturer’s
type, 4/6. Also new chokes, 30 henry, 130 ohms,
3/- each. |
RESISTANCES. Assorted values and makes, Lrie.,
T.C.C. American, ete.  Resistances are in short supply
—get a dozen or so while vou can, Low price of 1/8

doz.

B.A. CONDENSERS. Block tvpe oil filled in metal
cases with terminals.  High quality components.
1 mfd, 1,000 v. D.C. test, 2/6 each and 0.25 znfd.
1,000 v, D.C. test, 2/6 each. i
RELAYS. Small relays for operation on 2 v. D.C.
with ¢-way make and break switches. Brand new,
many useful applications, 5/- each.

TRIMMERS. Twin trimmers on ceramic base, brand
new, to clear6d. each, 5/~ doz. .

WEGO CONDENSERS. Tubulartype, .1 mid., 5,000 v.
working, 5/6 each.

COIL FORMERS. Cardboard and Paxolin. Assorted
sizes, useful for experimenters, 4/ doz.

CONDENSERS. Metal-cased non-inductive, .5 mfd.,
4/6; 1 mfd, 1/9; 1 mfd. x 1 mfd., 2/-; 2 mfd., 2/-.
METAL Rectifiers, by Standard Telephones. Brand
siewy, 12v. 3.auip., 12/8each. . |
MIORSE KEYS. »uper job,.on solid -weod base. Well
construeted ; ideal for practice sets. B/ each. E
VALVEHOLDERS.. American 4-pin chassis mounting
- type, to ciéar at 1/6 doz. . -
AGCUMULATORS. Ediswan 2v. 60 amp. Brand new,
in ribbed ehonite cases. ~Size &730417x2}”. Callers
only. 17/6 each. - = o -
CHARGERS. Small trickle chargers, metalrectification.
Input 200/220v. A:C. Output 2v. 4 amp. Sheckproof.
17/6. Ditto in metal case for wall mounting. 19/6.
SPEAKER Mesh, 017x9%”, 1/6: also chromium
escutcheons without dial, 71" %53, 1/~ each.

SEE ALSO ODUR DISPLAY -ADVT. ON PAGE 47.
SUFFICIENT POSTAGE MUST BE INCLUDED.
: REGRET. NO C.0.D. ORDERS AGCEPTED.
LONDON CENTRAL RADIO STORES, 23, LISLE'ST.,
LONDON, W.C.2. *Phone : Gerrard 2969

« RADIO Bargains.” TFew brand new 1940/41 medels
in makers’ sealed cartons with guaranfees, and used
models at reduced prices, also valves. State reruire-
ments—* Ladio Bargains,” 261-3, Lichficld Road,
Aston, Birmingham 6. =

COULPHONE RADIO, New Londton, Preston—
Tongsram and American valves. Latest type P.M.
Speakers, with transformer.  8in. Gocdmans, 18/G°
10in. Rola, 22/6. Tilectrolytics, 500v. 8 anid., 2/9;
8+8 mfd, (4 leads), 4/9: 1648 mfd., 6/3; 50 jufd.
50v., 2{9.
17/6. Erfie and Dubilier 1-watt resistors, 6{/6 doz.
Volume controls with switch, 4/3. Tubulars. walve
holders, ete. 8. A Al aew list. )

‘REGEIVERS AND ' GOMPONENTS'

Stock of Mullaxd

-~ RESISTANGES. Wire .eud, all values.

Resistance °

Goldring Pick-ups, with-wolume- control, .

o 7T S <,

[ U i %@’

‘RELIANCE 'RADIO SERVICE S
8, Kennington 'Bark ‘Road, S{E.11. 'Fhone REL.1360.¢
SUPERHET.- ©OLL » RCITS, wonsisting :of #tuning-coil
range 200 to :2{000 mebres, @nd 3 LiF. transformers.
Complete Kit, &/~ avith trimmers. | 3sgang «condensery.
to suit above kit, R/=cadh’ ~ N
TUBULAR Condensers. 12 .assorted,” 2/~ 1 ‘mfid,,
350v. woiking, 3d, eack. ¢ = " 7
12 pwsorbed,
2/-. @ur-sdlection.
MAINS ‘CHOKES.
clear, 2/~wach’ -
VOLTHGE REGULATOR and fufe panel. dnebonite;

60 M, 350 ohms. Hast few to

.DC. ELEC. LIGHT

nice job. Bd. each.

‘CONDENSERS. Mica tag end, all values, 1 doz.
assorted, our selection, 2/8. . ]
TUMING COILS. Supserhet coils, range 200 to 2000 4

metres, on .one former.
these sold last month.
CHASSIS. Small metal chassis asused in midget sets,
fitted with 5 OQetal base valve holders and mains
regulator panel. Bargain at 2/6 each.

DUAL RANGE. Tuning coils, lovely job, -but less,

1/3 -each. large packet of |

screen. 1/~ each. |
COIL FORMERS. Made .of a ‘Ceramic type com-
position. Tow loss, ideal for short-wave coils. 4d.

‘each, 3/- dozen. Also a few formers in cardboard,
17 diam., at 1/- dozen. ~ - 4
ROTARY SWITCHES. 2-way, 12 contacts, very good
for use in home-made test meter. 6d. each. Also a few
9-way b-contact wavechange switches at -4d. .cach, i

.3/~ per doz. N

LOCKING NUTS, These have been taken off various
components, such as volume controls, switches, ete.,
ete. Dow't be stumped for a nut; buy & supply now !
A/- per dozen.
BARGAIN PARCELS. These are made up of first-class
surplus radio components. Coils, tuning condensers, |
chokes, condensers, resistances, etc., etc.” Each parcel
will also contain a free gift of one valve, Dow’t miss’
this super opportunity. This magnificent parcel
only 5 ' i
CONDENSERS.—Paper type metal” and hakelite
cased. 1 mfd., 500¥. working; small stock to clear.
1/- each, 8/- dozen.
BULB-HOLDERS. To take standard torch bulb on
metal bracket. Ideal for inspection lamp. 6d. cacl,
5/~ dozen.
5-WAY Battery Cords.
remain to be eleared.
each, 5j- dozen. |
Postage must be included with ail -orders.
Regret cannot accept 6.0.D. orders,.
. Al letters should ‘be -addressed ito:
RELIANCE RADIO SERVICE,
8, Kennington Park Road, S.E;11. *Phone : REL. 1360.

Dxcellent stock, only a few
First come, first served. 6.

REGEIVERS ; AND ‘COMPONENTS

GALPINS 'ELECTRICAL STORES i
JELED. LIGH T CHETDK METERS, small, late type, good
malkers, fine condibion, clectrically puaranteed,
200/250volts 50 ¢y. 1ph. A.C. 5 amp,, Wlf~;; 10 amp.,
A2/6; 20 amp., 15/-; nost free. E]
JDWEOK (METERS, 200/250 v., 5
and 10 amps., 7/6 postdeee. | » t
wwitches, fitted paxolin i

THREE-WAY press ibutton

termingl strip, 2/- posb¥res :
AUTO.THARGING CUIT U AND VOLTAGE REGU-
LATOR, ox-R.AF., suit any dynamo ap to 20 v. at,
15 wps. fally ddjustable, with -wiring tnstructions,
complete in metal case, 3/6, post 8d.

WHEBLESS CHASSIS (bomb surplus) sontaining many
viluable modern components, shorktly unobtainable,
late type only, satisfaction guaramsesd, 7/ each,
carriage paid. .

SOLID BRASS LAMPS fitted small B.C.:doiible contact
holder and 12 volt bulb, price 3/- post free.

110 VOLT D.C. MOTOR, totally enclosed, rated at i
8 amps., ball bearing, in new condition, make good }
slow-speed dynamo, weight approx. 75lbs., price 45/«

carriage forward,

FLOODLIGHTS, 12in. dia., multl mirror, margin

‘vefiector in ecentre, take any bulb, 16/« carringe paid.

‘ONE DOZEN A.S:S. wire end resistances and tubular

condensers, 8l puaranteed sound, 2/8 per dox., postfree.

MILLIAMPMETER by ““‘Werton,” 2%in., flush fitting,

moving coil, reading 0-50 m/a, 30/-; and 0-200 m/a, .
30/-, post free. -

TRANSFORMER, 230v. dnput,;. output 2,000-0-2,000
v, at 200 m/a and two L.T.s, price 50/~, carriage forward,
BLOCK CONDENSER, lurge size, 1 M., 4,000 v, work-~

ing, 10/-, carriage 2/-.
2 KW ‘Transformer, complete wift clamps, suitable
for rewinding, 28/~ each; 1 kW. ditto, 17/-, both
carriage paid. . -
STEEL CABINETS, suitable I‘rng nmplifiers, partly
fitted Tacks, size 40ins. high, 24ns. wide and 18ins, i
deep, in cican condition, price 38/~ each, carriago
forward.
DYNAMO for lighting or charging, shunt wound and
interpole,. output 110 volts (6 amps., price £20,
carriage forward.
ZENITH VITREOUS Rdsistances, assorted,
sizes, all good, 12/6 per doe., post free.
1,000 ¥ARDS of hard drawn bare 14 G. copper wire
on drum, suitable for osidoor telephone use, etc.,
price £3 10s., carringe forward.
GALPINS ELECTRICAL STORES, 21, WILLIAM
STREET, SLOUGH, BUCKS. Cash er C.0.D,
Telephone : flough 20855,

usefui

SOUTHERN Radio’s Wireless Bargains.

Most lines previously advertised stifl available, |
New Hst to be advertised shortiy.
Soufhern Radio, 46, Lisle Btreet, Londoun, W.C.

'Phone : Gerrard 6653,

SPECIAL CLEARANCE OFFER OF :—

AUTOMATIC Dorse Code Senders. Useful to those
learning the Code. TUsed in place of ordinary key
to operate Dbuzzer. cte. Instrunrent, complete
assembled, 4/6. Ditto, unassembled, 2/8.

MORSE Tapping Keys, plated ‘brass, cbonite knob,
on polished wood base, 1/6, 12/~ doz.

CERAMIC Ribbhed Coil Formers, 2in, x ‘1{in., 3 Jor
4/-, 3/6 doz. 1,000 olm Resistors, 6d. doz., 3/6

- grogs, o
MICROPHONES. Suspended tyvpe with transformer

in base, 7/6. Ditto, with heavy base 13ins. high, 12/6.
Standard G.P.O. Microphone lnsets (not buttons), 2/-,

18/ doz. Microphone Transformers, 100-1 (uncased),
2/-, 18/ doz.
CRYSTALS, boxed with Catswhisker, 6d., &/- doz.

1/9.

WAVEMASTER S.W. Conds.-.00016, 3/6; .0002, 4/-,
4 assorted dials, coloured transparent 3-band, 1/-.
INSTRUMENT WIRE, 26 s.w.e. B.C.C, 5/6 Ib., 10 Ib,
reels 50/~ 32 s.w.g. Enawuclled, 2 Ib, reels 10/-. 300ft.
lengths, superior tinued copper -stranded, rubber
covered aund braided wires. 7730, 6/-. 9/30, §/6.
10/30, 7/6. T )
KNOBS. Drown Bdkelite, 1§in. dia.' %in, spindle
1/~ doz., 10/- gross. Telsen & meg. Grid Leaks, tf doz,
PUSH-BUTTON Uuits, 6-way mechanical type.
Tach adjustable to any.station, 1/6. Buzzers, bakelite ,
case, 2-6 wolt, 2/6. i
RELAYS, ¢-12v. A.C:/D.C., single make, silver ©on-
tacts, 4/6. Chassis, strong steel 9in.x 7w, raised gin.

1.
MERCURY Switches, rating.up fo
in adjustable fixing bracket, 3/8.
ELECTRO Magnetic BMechanisms.  #6-12v. AC./
D.C.  Tinergising permits 3 mechanical operations,
then.locks, /6.
COIN-CPERATED Alechaiisms.
penny nperates counter 0-9999, and electrical contact. ?
Very superior precision-made unit, easily mounted, 10/«.
TRANSFORMERS, 1.7T. adjustable fapped input,
‘128%2{0\'. ©utput 12v, at 11 amps. High-grade job,
/0.
CABINETS. Strongsteel, 17in. x 9in. x 7in., cellulosed
arey, Front hinged door, fitted lock. Made for elee-
trical equipment, suitable for chargers, ete. First-clasg

joly, 10/-.
00075 1/-, 10/ doz.

230v.-> amp,, ;

POLAR Compax Var, Conds.
Telsen .002 lixed conds., 1/8-doz. Fuses, 1 amp. glass
type, 4/- doz. Line Cords, Gft., 3/6.

Orders over 10/- post free.. No C.0.D,

. il
dnsertion of a4 -

MIDLAND INSTRUMENT CO.,
48, HARBORNE PARK RODAD, BIRMINGHAM, 17.

SHORT-WAVE EQUIPMENT

“ H.A.L? ‘Short-wave Receivers—Fumous for over
& vears. Improved one-valve ode) now available.
Complete kit precision components, accessories, fhil
instructions, no soldering, only 1G/-, pestage Od.
Timmediate despatch.  Iliustrated catalogue [rve,—~
A. L. DBacchus, 109, Hartington Road, B.W.AR.

TUITION o

R ADIOLOCATION. " —Students of both sexes tratped
for important war-time Radio Appointments. Also for
peace-time careers in all branches of Radio and Teles
vision. DBoardersaccepted. Low.inclusive fees. Coll

in ideal peaceful surroundings. Prospectus (ree, <~

Wireless College, Colwyu Bay. ¢
{

£

PRACTICAL Postal Radio Courses; coaching for
IPR.E, exams.; qualifvine for RAF. and AID.
posts; bLooklet free.—Secretary, LPR.E., Bush House,
Walton Avenue, Henley-on-Thames.

e — :
IA Dictionary of Metals|
% and Their Alloys
i Edited by F. J. CAMM.
| 1

T'hs book 18 @ handy and straight; §
forward compilation ‘of salient and useful
< facts regarding all the known melals, and
nearly «all the known commercial -alloys,
Chapters -are walso included wn polishing,
metal spraying, rustproofing, metal colour-
ing, case-hardening and plating metals, as .
well as numeroys instructive tables.
. The book costs Gs., or by post 6s. 6d,,
and 8 obtatuable from all booksellers or
the publishers : LT .

{GEORGE NEWNES, LTD. (Book Dept.), ‘

Tower House, Southamplon Street, !
London, W.0.2,” |
J

i
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THIS IMPORTANT GUIDE
TO SUCCESSFUL
ENGINEERING CAREERS

After months of intensive = Hoit and research we are pleased
to announce that the new edition of our handbook,
“ENCINEERING OPPORTUNITIES,” is now out of e
publishers’ hands and ready for free distri-
bution.  Containing 208 pages of practical
guidance, this book 1s, beyond argument, the
finest and most complete handbook on Suc R s
cessful Engineering Careers ever compiled. =3 %ﬂ@s‘gﬂ% ]
It 1s a book that should be on the bdbkéhelf -
of every person mterested n engmeermg @%SERVERS
whatever his age, position or experience. ‘ ETC.
The Handbeok contains, among other intensely
interesting matter, details of BE.Sc.,, AMICE., ) )
A.M.I.Mech.E., AMLE.E., AM.LA.E,, | Special rapid Home-
AMILRE, AMIPE CIVIL SER"ICE@nd other [ study courses in
1mportant Engmeenng Exammatlons ;, outlines courses | the essential
in all branches of CiVIL, MECHANICAL, ELEC~ || branches of Mathe-
TRICAL, AUTOMOBILE, RADIO; TELEVISION, [l oo For full
AERONAU?ECAL'@X&&PRQDUCTION ‘ P T ol [
ENGINEERING, DREAUGHTSMANSHIP,
TRACING, GOVERNMENT EMPLOYMENT, scheme apply or

B

BU"LDHVG (the great after-war Career), R. AF. write

MATHS., etc., etc, and explains the umque

advantages of our Employment: Department BI E T Dept.\ |i
- » M4°9

WE DEF!NETELY GUARANTEE | 17, stratford Place,

PASS—NO _ FEE” _51”"‘”3’-;‘1—.%

It you are earning less than £10 per AL
week sou cannot afford to miss reading .41 | 4% I

“ENGINEERING OPPORTUNITIES. /1o BLET, i
In your own mterests, we adv1se you to ii 4093, SHAKESPEARE HOUSE, g
‘ write (or forward the coupon) for your / 17, 18 & 19, STRATFORD PLACE, |
copy of this enlightening guide to well-paid posts SONBORE |
—NOW. There is no cost or obligation of any kind. s N e bt g L i
{ Please forwar(')d FreeHof costkor (I,Ebl\llléaltl\lloEnE;fl :lrg 1
= e Mo o g s @ s - » kind, your 208-page ”andboo -

BRITISH INSTITUTE OF | SwERm™ !

Bee Lo 1 & = “B % Na oo FTRR AT RS 5 VEA s s e e €a el r et e e s eRa S e nsensseses®
"NGINEERING TECHNOLOGY 1 " g
B _ , ' B T AQAIESS vooctiimisvenassssssennascussenmson i i b ez e i
Principal . Professor A. M. Low g i B
40%a, SHAKESPEARE HOUSE, [ N e ;
17, 18 & 19, STRATFORD PLACE, LONDON, W.1. b o e hnd. L PR SRR
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